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Chapter 1

Introduction

1.1 Motivation

A lot of idiosyncratic and common risks are formally uninsured in developing eco-

nomies where the insurance and credit markets are non-existent or immature. Pen-

sion systems often do not provide sufficient income and health insurances fail to

deliver help with long-term care at old-age. As a result, individuals and groups

have developed various strategies to self-insure. A common strategy of house-

holds in developing countries is to rely on family insurance mechanisms. Children

are an important source of insurance for providing both income and long-term care

at older ages. Rural families often diversify income sources among extended fam-

ily members to overcome risks. This thesis thus focuses on family insurances and

interactions under the risks posed by recent demographic changes.

Traditional family support system, especially support from children, played and

continues to play an important role in securing the wellbeing of older people. In

the case of China, pensions, labor income, and the family are the three dominant

sources of old-age support according to China Population Census 2020. Figure

1.1 shows that more elderly substitute labor income with family support in more

advanced age in both rural and urban regions, and the oldest old always rely heav-

ily on family support regardless of their residence. Although around half of the

urban elderly could depend on pension incomes, less than 10 percent of their rural

counterparts in any age group live on pensions. Consequently, rural elderly are

extremely dependent on family support with more than half of those aged 70+ ob-
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Figure 1.1. Primary source of old-age income
Source: China Population Census 2020. Respondents could choose one primary source from labor in-
come, pension, family support, unemployment insurance, basic living allowance, property income and
others. Latter categories are further merged into one.

taining support primarily from family members.

Consistent with the high dependency on family support is the inadequate formal

social security arrangements. It is estimated that under 30 percent of the labor force

is accruing pension benefits globally and less than 20 percent is receiving any bene-

fits (Pallares-Miralles et al., 2012). As shown in Figure 1.2, there is a great disparity

in the coverage of pension schemes between poor and developed countries, and the

most vulnerable elderly are not insured. The pension coverage among active labor

force is as low as 0.8 percent in Bangladesh, whereas it reaches over 90 percent

in high income countries. One important reason is that informal sectors usually

dominate lower-income economies, which results in a very limited proportion of

employed wage earners with formal contracts and contributory pensions.

Nevertheless, the traditional family support system is at risk, and one major

challenge comes from dramatically declining fertility. Figure 1.2 presents the strik-

ing drop in the Total Fertility Rate (TFR) from 1960 to 2020 in selected developing

countries, compared to the average level among high income countries. The TFR

has decreased from around 6 to 2 children per women in the 60-year period across

less wealthy countries. The population from developing regions is thus anticipated

to age rapidly during the next decades, and population aging would hit the less

developed world particularly hard in the coming years. According to the United

Nation’s (UN) projections, Eastern and South-Eastern Asia is expected to observe

the most dramatic increase in the share of older population from 12.7 percent in

2022 to 25.7 percent in 2050. The old-age dependency ratio would even triple in

many developing countries. Coupled with the low pension coverage in in these
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Figure 1.2. Total fertility rate and effective pension coverage
Source: Total fertility rate data is from the World Bank, and the effective pension coverage information in
2020 or latest available year is obtained from ILO, World Social Protection Database. Effective pension
coverage refers to the proportion of the labor force actively contributing to a pension scheme.

regions, the rapid population aging process poses a considerable threat to future

old-age income security.

The sharp decline in family sizes also threatens the sustainability and the ad-

equacy of family-provided informal care by restraining the availability of potential

caregivers. Similar to the limited role of pension schemes, the formal care system

for the elderly is still at a nascent stage in less developed regions. The elderly from

developing countries rely almost completely on informal care provision from fam-

ily members. However, the unmet demand for long-term care is huge. In China,

nearly one-quarter of elderly over age 60 had a limited functional ability in 2013,

among which 27.6 percent or 12.7 million people lacked assistance (Giles et al.,

2018). Having fewer children would undoubtedly worsen the already insufficient

long-term care provision.

A second challenge comes from the massive internal migration that is induced

by the huge rural-urban gap. Developing economies are characterized by the great

inequality between rural and urban areas in almost every aspect of life, includ-

ing pensions. In these dual economies, there is a dichotomy between a traditional

rural sector relying on agriculture and a modern urban sector relying on non-

agricultural industries. Comparing across 65 developing countries, the urban-rural

gap in living standards is found to account for 40 percent of within-country in-

equality and for much of the between-country variation in inequality (Young, 2013).

Rural people, who primarily live on small family farming, rarely receive pension
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benefits in developing countries. Even if they are covered by non-contributory pen-

sion schemes, the benefits are usually at a basic social-protection level. In addition

to income and consumption disparities between rural and urban areas, tangible dif-

ferences in terms of child mortality, education, and housing quality further manifest

the gap (Lagakos, 2020).

The expected higher urban incomes and better city amenities induce massive

demographic transitions by attracting people to move from rural to urban areas.

The returns to migration for rural-urban migrants reaches 25 percent among six

developing countries including China, Indonesia, Malawi, South Africa, Tanzania,

and Ghana (Lagakos et al., 2020). Significantly fueled by the rural-urban migration,

the proportion of the population residing in urban areas among less developed re-

gions would more than triple from 17.7 in 1950 to 65.6 in 2050 according to the

urbanization projections of the UN (United Nations, 2019). Although lacking data

on the scale of global rural-urban migrants, in China alone, there is a striking pop-

ulation of 133 million rural-urban migrants that reside in urban regions by the end

of 2021.

The enormous population flow from rural to urban areas, however, imposes ex-

tra pressure on the informal care systems in developing countries. Migration weak-

ens the traditional living arrangement of multi-generational co-residence, which

has crucially facilitated mutual help among family members. The proportion of

Chinese elderly aged 65+ who do not live with children increased by 60 percent

from around 28 percent in 1990 to around 45 percent in 2010, according to the

census data. The enlarged physical distance also inevitably raises the opportun-

ity cost of hands-on care provision. As rural-urban migrants tend to be young,

rural regions are aging faster than cities, and rural elderly are left with even fewer

available care providers. The issue of lacking long-term care provision is getting

severer for the elderly living in rural areas due to the outmigration of the younger

generation.

Focusing on the family support system and the old-age risks from having fewer

children, Chapter 2 and Chapter 3 investigate the role of children in protecting

elder parents in China. Chapter 2 looks into the implications of having a smaller

family size on parental labor supply. Working at older age is prevalent in China.

Figure 1.3 shows that the labor force participation (LFP) rate among 65 plus is as
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Figure 1.3. Labor force participation rate (%) among 65+ in 2010
Source: OECD.

high as 21.1 percent in China, compared to only 4.4 percent among EU countries.

Moreover, according to the 2010 Chinese population census, the LFP rate of indi-

viduals age 75 and above reaches a striking 17 percent in rural China, in contrast to

the life expectancy of 74 years. High labor supply at post-retirement ages reflects

the lack of support from other sources and indicates worrying old-age well-being

if the elderly have to work until they are physically incapable. Meanwhile, the

Chinese elderly are facing a serious child support crisis due to both the structural

drop in TFR and the “lowest-low” lifetime fertility rate among recent birth cohorts.

Chapter 2, therefore, studies how family fertility outcomes impact the labor supply

decisions of elder parents while viewing children as potential insurances for old

age income.

Chapter 3 studies how children and parents interact under the low fertility scen-

ario. Parents invest not only in the quantity but also in the quality of children.

Early life transfers and investments in children are expected to bring returns in

the form of financial support and care services when parents become older. The

two types of old-age support are naturally provided simultaneously by co-resident

children in traditional arrangements. However, the two become especially conflict-

ing under migration. Human capital investments in children often implies higher

monetary returns at the price of an enlarged geographic distance which inevitably
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hinders physical care provision. How do parents secure physical long-term care by

investing in children differently? This chapter analyzes intergenerational recipro-

city while differentiating children’s support in the form of time versus money. The

residence choice of the children, i.e. their migration decisions, is proposed to play

the central role in the nexus. Two prominent early-life transfers are considered:

educational investment and marital transfers. Marital transfer is particularly inter-

esting given its large magnitude and its symbolic value in social norm. Bride price

on average amounts to 82 percent of the value of household major durable goods

among rural families (Brown, 2009), and 16 percent of parents in our sample even

bought a house for their marrying children.

Migration, on the other hand, is a powerful strategy adopted by many agricul-

tural households under weather risks (Rosenzweig & Stark, 1989). Over one billion

workers from developing countries are employed by the agricultural sector (ILO),

while farming is a highly risky business, especially under climate change. Climate

variability is found to account for one third of the global yield variability (Ray et

al., 2015), and climate change is expected to lead to more severe and more frequent

weather-related disasters (World Bank, 2009). The prevalent small family farms in

developing countries are facing considerable risk – due to their low productivity

and high incidences of poverty – yet poorly insured. Agricultural insurance premi-

ums are mainly collected in high-income countries and the market penetration (ra-

tio of premium to agricultural GDP) is extremely small in low-income countries

(Mahul & Stutley, 2010). Additionally, only one out of five countries have weather

index insurances that target at covariate risks across neighboring households from

weather changes.

Working in urban areas as migrants provides farmers a way to mitigate in-

come shocks from agriculture by diversifying income sources and circumventing

covariant risks within villages. Lacking formal protection from agricultural in-

surances, smallholder farmers have traditionally developed various risk manage-

ment strategies, including risk sharing across family members or neighbors, self-

insurance such as savings, income smoothing by adjusting cropping patterns and

off-farm work, and asset smoothing by selling fixed assets. Sending family mem-

bers to urban sectors is thus a practical way to diversify income sources and pool

risks across family members. There is a large climate-migration literature docu-
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Table 1.1. Research questions

Chapter 2 Does the presence of more children, especially sons, save elder
parents from “working until you drop”?

Chapter 3 Do different kinds of early-life transfers received from parents
influence old-age time and money support by children?

Chapter 4 How do rural families fare economically under weather risks
with migration responses?

menting how weather shocks lead to rural-urban migration and urbanization (see

e.g. Barrios et al. (2006). Chapter 4 focuses on rural Chinese households and evalu-

ates the impact of weather shocks on the household income while emphasizing the

migration responses of rural families. Since migrations is popular and profitable, it

is necessary to consider how migration helps rural families to cushion crop failures

due to weather shocks and influences the wellbeing implications of climatic risks.

1.2 Research design

Under the common theme of family insurances under risks during demographic

transitions as outlined in Section 1.1, this thesis attempts to answer the research

questions presented in Table 1.1 empirically by using large household survey data

from China and by performing causal inference techniques.

Chapter 2 investigates the impact of fertility on old-age labor supply decisions

of parents and examines whether children can prevent vulnerable parents from

everlasting work. The chapter uses data from China Health and Retirement Lon-

gitudinal Study (CHARLS) and adopts the two-stage least square method to con-

sistently estimate the impact of fertility. Exposure to family planning policies in the

early 1970s and the sex of the firstborn child are used as instruments for family fer-

tility outcomes, including the number of children and the sex composition among

siblings. The series of policies that aimed at curbing family sizes coincided with
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the most dramatic drop of the total fertility rate in history. The staggered rollout

across provinces and the regional heterogeneity in initial fertility profiles provide

exogenous variation for policy exposure, and the son preferences in China makes

the sex of the firstborn child a powerful predictor of fertility outcomes.

Chapter 3 analyzes inter-generational reciprocity in China by focusing on the

link between differential parental early life investments and children’s old-age sup-

port in time versus money decades later. The chapter uses data from CHARLS

employing a family fixed effect model. Recall questions about parental transfers in

CHARLS allow us to link early life transfers with later life old-age supports without

having a long panel of many decades. CHARLS also offers detailed child-parent

interactions in time and money at the child level. The family fixed effect model

accounts for unobserved heterogeneity at the family level and enables a between-

siblings comparison. We first contrast the two kinds of early life transfer among

similar siblings based on observables and compare their impact on old-age support

measured by visiting frequency, instrumental help, and the incidence and amount

of financial transfers. We then analyze the residence choice of children to explain

the observed relations.

Chapter 4 examines family responses of labor allocation, income diversification

and household income outcomes in the face of weather risks. It adopts annual

longitudinal household survey data from the National Fixed Point (NFP) survey

and matches the household data to village level precipitation data from the China

Meteorological Data Service Center (CMDC). A household fixed effect model is

employed to explore the exogenous change in weather conditions at the same loca-

tions over time and control for unobserved regional and family heterogeneity. This

chapter studies a unique medium-run impact of the frequency of shocks that shows

how families gradually adjust production decisions when experiencing recurrent

shocks.

1.3 Main findings and conclusions

The results from Chapter 2 and Chapter 3 jointly establish a vital role of children

in parents’ old age. Not only do the fertility outcomes matter, but also intergener-

ational interactions impact the welfare of the elderly. Chapter 2 finds that having
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more children and having a larger share of sons significantly reduce the incidence

of continuing working in old age for rural parents. The impact is found to differ

across parental needs of support. Parents with worse health conditions and low

pension benefits are more affected by having a smaller family size. Further invest-

igation of the mechanism shows that the number of children contributes positively

to monetary transfers that parents receive. Findings in Chapter 2 indicate that chil-

dren are a vital source of old-age support which significantly relieve the burden of

self-support among older parents. Results also suggest that, regardless of the po-

tential increase in each child’s educational attainment resulted from having fewer

children, the overall impact of having a larger family size is still beneficial.

Chapter 3 follows Chapter 2 by showing evidence that parent-child interactions

after childbirth also influence old-age support. Chapter 3 focuses on intergener-

ational reciprocal transfer behavior and the tradeoff between long-term care and

monetary support. I find that children who received marital transfers when they

were young pay more visits to their parents later in life, whereas those who re-

ceived more educational investments tend to provide more financial support. The

complementary impact of marital and educational transfers is likely to result from

their differential influences on the place of residence of the children. Receiving

marital transfers, especially a house gift, encourages children to live closer to their

parents, which leads to more time support. In contrast, better educated children

who received more educational investments are incentivized to migrate for better

financial prospects and are more likely to support parents financially. The contrast-

ing impact of the two parental early life transfers is found to be more pronounced

among sons, which supports the traditional care-provider role of sons in China.

The patriarchy tradition is also reflected in Chapter 2, where elder people in rural

ares are more likely to retire when having more male descendants compared to

daughters.

Turning to rural households, Chapter 4 emphasizes the importance of migra-

tion for the risk management of particularly rural households in the face of weather

shocks. My main findings show that, surprisingly, experiencing more frequent pos-

itive precipitation shocks during the past few years significantly reduces current

total household income. This seemingly counter-intuitive result is then explained

by the decreased migration income under good weather that exceeds the augment
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in agricultural sales revenue. An analysis of household labor reallocation confirms

the migration response by showing substitutions between migration work and local

farm- and off-farm work when facing precipitation changes.

The migration results of Chapter 4 echo the crucial role of residence choice in

Chapter 3. Internal migration to temporarily work in other regions and sectors is

shown to be a practical way to gain from the large inequality across regions and in-

crease income, mainly from non-agricultural sources, in the dual economy. Younger

generations often adopt such strategy as it is both profitable and accessible. In

Chapter 4, internal migration contributes to higher household income under crisis;

in Chapter 3, migration provides better financial prospects to children and more

monetary support to old parents. Migration, on the one hand, inevitably enlarges

the physical distance between children and parents. It thus leads to a dissolution

of traditional care arrangements by making hands-on care and physical contacts

more difficult. In this sense, migration also raises parents’ long-term care risks.

Results of marital transfers in Chapter 3 implicitly reflect the dilemma of parents

and imply the necessity of using informal arrangements such as martial transfers

to meet long-term care needs. The drop in fertility potentially make all these fam-

ily arrangements more difficult as fewer children are available to be allocated for

different old-age care or income diversification purposes.

1.4 Policy recommendations

In this section, I present the policy implications of the studies in this thesis and

provide some recommendations for future policy making. Although the empirical

analyses adopt data from China and provide Chinese evidence, I hope to depict

a broader picture that is relevant to other developing countries in similar demo-

graphic transitions and economic development processes. The discussion aims

to contribute to policy debate and should be interpreted as suggestive, given that

policy evaluation is not the focus of this thesis.

Improve social security for the generation with sharply declined family sizes

Results of Chapter 2 clearly highlight the benefits of having more children for

support at old age and the still significant role of traditional family support. Find-

ings in this chapter suggest that population policies that aim at curbing family sizes
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potentially threaten the well-being of people at old age because they are forced to

continue working into advanced ages. Apart from China, there are also many other

countries that have experienced both family planning policies and a sharp drop in

fertility during the past decades, e.g., Vietnam, South Korea, Thailand, Mexico,

Columbia. Many of them have immature public security systems and provide lim-

ited public support to the elderly. According to the results of Chapter 2, the unpre-

pared generation that are most affected by declining family sizes would have to rely

heavily on their own labor income in old age and other self-insurance strategies.

Special public supporting schemes should be directed to this generation to comple-

ment the traditional yet important family support. Social security systems need to

improve correspondingly with population aging, otherwise, people who lack sup-

port from both children and public systems would face substantial old-age risks.

Develop affordable long-term care products and insurances

Extending public long-term care insurances at older ages would benefit not only

the elderly but also the younger generation. Chapter 3 highlights the dilemma that

well-educated children face when they make their location decisions: better liv-

ing standards and more financial supports to parents or more feasible long-term

caregiving and physical contacts to their parents at old age. Implementing more

generous social insurance schemes would reduce the need for informal care and

free children from heavy care responsibilities. In this sense, public insurances of

long-term care would encourage children from less developed regions to migrate

for better job opportunities. Extended public social security and long-term care

systems thus might generate positive effects on economic growth and mitigate in-

equality in society at large. The elderly would certainly also benefit from affordable

long-term care products as informal care is often insufficient when the care intens-

ity increases and more professional care is required.

Facilitate migration and mobility for better living standards

Both Chapter 3 and Chapter 4 show that migration improves income and fin-

ancial prospects of individuals and families. Migration can be a powerful way to

improve the quality of life for rural residents and decrease social inequality. As

discussed above, long-term care insurances would facilitate migration by freeing

children from informal care responsibilities. Lowering migration barriers and relo-
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cation costs, such as lifting Hukou restrictions, might allow farmers to use migra-

tion more promptly and freely when there are production risks in agriculture, thus

reduce the potential losses to the minimum. Studies also show that land tenure

would encourage migration as rural households have lower risks of losing their

livelihood based on farming in the future.

Enhance agricultural productivity and promote agricultural insurances

The gap in earnings between migration work and agricultural work in Chapter

4 suggests a lower agricultural labor productivity, which is line with the low pro-

ductivity typically observed in small family farms. Establishing land tenure sys-

tems, encouraging land circulation, facilitating large-scale management of rural

land, and promoting the application of modern agricultural technologies can be im-

portant to enhance agricultural productivity. To alleviate weather-related farming

risks, policy makers should incentivize insurance providers to increase the liability

and coverage of agricultural insurances and promote the awareness of using such

insurances among farmers. Weather index insurances that pay indemnities based

on realizations of weather variables can be of great potential. Hazell et al. (2010)

outline several benefits of weather index insurances, such as low administration

cost and avoiding adverse selections, from recent pilot programs across the global.

1.5 Future research

The analyses conducted in this thesis have their own limitations and leave room

for future research. Chapter 2 studies the importance of children by evaluating the

reduced impact of fertility on old-age labor supply. Apart from working at old age,

there may exist other self-insurance strategies, such as saving and wealth accumu-

lation, that can be employed by parents throughout the life course when they are

at the risk of insufficient child support. Extending the analysis and studying other

potential strategies structurally would offer more insights about the risk manage-

ment of parents. Future research should provide a broader picture of how parents

react and self-insure under the child crisis by using systematic methods in the same

context.

The ”quality” of children could be explored in more depth, although it is impli-

citly incorporated in the overall outcome of Chapter 2. The quantity and quality
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of children are the two main aspects of family planning, and there is a theoret-

ical tradeoff between the two when parents have only limited resources to allocate.

Many population policies in developing countries that aimed at curbing fertility

were rationalized based on the tradeoff and implemented in the hope of raising

human capital. Extra evidence regarding how family sizes influence the human

capital investment and the educational attainment of each child or all children at

the family level would provide inferences for not only old-age security but also the

evaluation of population policies.

Complementing the long-standing literature that establishes a strong intergen-

erational link between inter-vivos transfers or bequests from the parents and old-

age support from the children, Chapter 3 shows a clear link between parental early

life transfers and children’s later life support. Future work could examine the re-

ciprocity more precisely with comprehensive transfer information if data allows.

Other transfers from parents, such as help with health shocks, starting a business

or bequests, are potentially correlated with marriage and education investments.

McGarry (2016), for example, shows that the distribution of transfers across sib-

lings becomes more unequal for a longer observation period. Without considering

other transfers, the return of specific transfers might be overestimated (more un-

equal distribution) or underestimated (equal distribution).

Chapter 2 and Chapter 3 focus on children and parents’ old-age risks from the

quantity and interaction perspective, respectively. Chapter 3 also discusses how

parents invest and interact with children under the demographic background of

fertility decline. The interplay between the quantity of children and intergenera-

tional interactions is still under-studied. In the future, more research should look

into how fertility alters parental investment behavior in different domains that later

on affects child outcomes. High quality data on parental time and money invest-

ments in children would be a prerequisite for such research. Although the current

chapter emphasizes an individual approach while assuming children to make de-

cisions independently, there might be interactions and strategic behaviors among

siblings. It is thus worthwhile to study how the number of siblings as well as the

sex composition of the sibship impact the decisions of location and upstream sup-

ports.

Chapter 4 could also be extended in several directions. First, future studies
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could focus on agricultural productivity and explain the mechanism behind the

migration impact with agricultural evidence. More detailed weather information,

such as wind, temperature, and sunshine information, and consider their inter-

actions can be incorporated as these factors jointly influence agricultural produc-

tion. Second, Chapter 4 can also be incorporated into the consumption smooth-

ing literature. The migration strategy may potentially secure consumption through

smoothing household income, and investigating the consumption responses would

provide more direct implications regarding rural households welfare. Studying

wealth would additionally contribute to the debate on whether consumption smooth-

ing or asset smoothing is more important for rural households under weather shocks.

Finally, it would also be interesting to look into the human capital outcome of

children and examine whether migration puts children in a different situation. On

the one hand, migration secures household income and potentially also children’s

education as a normal good. Migration opportunities, on the other hand, may en-

courage teenagers to drop out of school and work as migrants under bad weather.

There are also macro evidence from Africa suggesting that adverse weather changes

induce greater internal mobility, which in turn increase educational attainment as

educational returns are higher in urban areas (Deuster, 2021). Establishing a causal

link using household panel data would certainly help us gain better understanding

of the impact of climate change on human capital.
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2.1 Introduction

Many elderly from developing countries keep working until they are physically

incapable due to the lack of social protection. It is also often infeasible for them

to accumulate sufficient savings given their lifetime poverty. Consequently, own

labor income and children’s support become the only sources of old-age income.

The proportion of older people who rely primarily on either one of the two sources

amounts to 70 % among the Chinese 60+ population. Meanwhile, working at old

age is prevalent in China, especially among rural residents who engage in strenu-

ous farm work. The labor force participation rate of individuals aged 75 and above

reaches 17% in rural China. Compared to the life expectancy of 74 years in 2010

according to the World Bank, the prevalence of old-age working indicates that a

significant fraction of elderly work until the end of their lives.1

In this chapter, I investigate the impact of the number of children and their sex

composition on the old-age labor supply decisions of parents to examine whether

children can prevent parents with limited resources from working into old age.

Data from the China Health and Retirement Longitudinal Study (CHARLS) is used.

This study adopts a two-stage least square method to derive causal inferences and

uses family planning policies in the early 1970s and the sex of the firstborn child as

instruments. Heterogeneity across differential health statuses and pension benefit

levels of parents are further investigated to show how the importance of children

varies according to parental needs.

Children play an undoubtedly crucial role in providing old-age security to their

parents in China. Children, especially sons given the patrilineal tradition, have

long been considered as responsible providers of support (Whyte, 2003). Accord-

ing to the 2013 China Household Finance Survey, more than 50% of respondents

explicitly stated old age support as one reason for having children. The duty of

children to support and care for their parents is also written into the Chinese con-

stitution. Apart from economic reasons, filial piety, a well-accepted essential virtue

in the culture of many Asian countries, also requires children to provide material

support and instrumental care to parents in a manner that conveys respect (Sung,

1 Labor force participation and old-age support statistics are obtained from the 2010 Chinese population
census.
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1998).2

Although the elderly rely heavily on transfers from descendants, the traditional

family support pattern is experiencing adjustments under demographic changes.

There has been a dramatic fall in family sizes during the past decades, starting

from the early 1970s when a series of population control policies were introduced.

The total fertility rate dropped from 5.7 births per woman in 1970 to 1.7 in 2018. In

the meantime, the population is aging rapidly. The share of the population aged 60

and older is projected to reach 34.6% in 2050. As a result of decreased birth rates

and longer life expectancy, parents require longer support from fewer potential

caregivers, on average.

Theoretically, parents could adopt self-insurance strategies, such as precaution-

ary savings or delaying retirement entry, when the adequacy of child support is

potentially threatened. Abundant literature links the fertility to savings (Caldwell,

1978; Boldrin & Jones, 2002; Tertilt, 2005), and the one-child policy has been argued

to contribute to China’s high saving rates although empirical results are mixed

(Song et al., 2020; Ge et al., 2018; Modigliani & Cao, 2004; Huang et al., 2016; Rosen-

zweig & Zhang, 2014; Banerjee et al., 2014).

However, research on the impact of family sizes on the decision of staying in the

labor force at old age is scarce, despite that old-age labor supply and child support

are the two major pillars of support among the elderly. Most labor studies focus

on the impact of fertility on labor supply decisions of young or middle-aged par-

ents, especially mothers, instead of exploring old-age working behaviors (Angrist

& Evans, 1998; Agüero & Marks, 2011; He & Zhu, 2016; Guo et al., 2018).3

This chapter thus aims to fill the gap by explaining the high rate of elderly labor

participation and providing the first thorough empirical analysis on the causal im-

pact of fertility on old-age labor supply decisions. Understanding the role of chil-

dren in preventing old and sick parents from everlasting work provides crucial

implications to many aging societies with immature public security systems. Many

countries have experienced family planning policies and a sharp drop in the fer-

tility rate during the past decades, e.g., Vietnam, South Korea, Thailand, Mexico,

2 Confucian ethics regard filial piety as an unconditional obligation of the child, which requires the
child to reciprocate the care one’s parents have given.

3 Oliveira (2016) is the only exception who uses first born twins to examine the probability of working
past retirement age as one of the measures of parental wellbeing. However, old-age labor supply is not
the focus of the paper, and working decisions are not discussed extensively.
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Columbia. The unprepared generation who were impacted the most by the shrink-

age of family sizes might need more public support to complement the still import-

ant family-supporting system.

Results from the two-stage least squares regressions show that having more

children, especially sons, significantly reduces the incidence of participating in the

labor market in old age among rural parents. The probability of working decreases

by 17.7 percentage points (pp) if the total number of alive children increases by one

among rural parents at post-retirement ages. Having more sons relative to daugh-

ters also decreases the chance of working for rural parents. For instance, in the

extreme case when changing from an all-daughter family to an all-son family (son

ratio increases by one), ceteris paribus, the rural elderly are 23.8 pp more likely to

drop out of the labor market.

The pattern above is heterogeneous depending on parental needs. The impact

of the number of children is more pronounced among parents aged between 65

and 74, with worse health conditions and little pension benefits. Having one more

child decreases the probability of working by 14.7 pp among parents with 3+ in-

strumental activities of daily living (IADL) limitations, which more than doubled

from 6.2 pp among parents with no IADL. Among parents with no public pension

at all, the incidence of working is decreased by 24.1 pp when there is one additional

child in the family.

Studying the mechanism of child support, I find supporting evidence that par-

ents with one more child are 6 pp more likely to receive any material transfer from

children, and they receive 28% higher amount conditional on receiving. Further

analysis of lifetime labor supply suggests greater strains might result from longer

working hours, even overwork, throughout the lifetime in addition to prolonged

working life in old age.

The chapter is organized as follows: Section 2.2 discusses the institutional back-

ground in China regarding the old-age support sources and the evolution of pop-

ulation policies. Section 2.3 describes the data and variables used in the study,

and presents stylized descriptive statistics. The empirical strategy, including fer-

tility instruments and model specification, is introduced in Section 2.4. Section 2.5

presents the main results and explores heterogeneity. Section 2.6 discusses the po-

tential mechanism and provides a set of sensitivity analyses. Section 2.7 concludes.
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2.2 Background

Old-age support in China Though they often offer inadequate social security,

public pension schemes provide the broadest coverage compared to other annuity

programs in China. Various public pension schemes target different populations

and workforce groups, and their financing, contribution, and benefit rules vary

substantially. In general, a participation history of 15 years or more is required to

be entitled to pension benefits, and eligible beneficiaries start to receive pension

benefits after reaching mandatory retirement ages, regardless of their work status.4

The various schemes can be generally classified into employee pension and res-

ident pension, where the former targets public and private sector employees, and

the latter targets rural and urban residents without a formal non-agricultural job.

Compared to employee pension schemes, resident pension schemes were intro-

duced much later, and they are much less generous in terms of benefit levels. Only

recently, the public pension has been expanded to cover the vast rural population

in agriculture.5

Despite recent expansions in public pension coverage, there is significant het-

erogeneity in pension generosity across pension schemes and regions. In 2017, the

average monthly pension of BOAI is 2,870 RMB (1000 RMB yuan equals approx.

150USD), which amounts to an average replacement ratio of 46%. In contrast, most

of the RPS participants receive a flat-rate benefit from the basic pension, whose

monthly average is less than 5% of the BOAI pension level, and the benefit amounts

to only 7-20% of income per capita, depending on the region (Fang & Feng, 2020).

Although pension benefits supplement old-age income, the low pension benefits

make resident pension schemes inadequate in providing income security, especially

for the vast rural elderly.

To overcome the lack of public support, the Chinese elderly, especially those

4 The BOAI and PEP retirement eligibility age is 60 for males, 55 for female white-collar workers, and
50 for female blue-collar workers. The pension eligibility age for the NRP, URP, and RPS is 60 for both
males and females. The PEP does not require any contribution from public employees. Residents who
were already 60 when the NRP and URP were introduced could receive flat-rate basic pension benefits
without contribution if they opt to enroll.

5 Established in the 1950s, Public Employee Pension (PEP) applies to public sector employees, and the
Basic Old Age Insurance (BOAI) applies to urban private sector employees. New Rural Resident Pension
(NRP) and Urban Resident Pension (URP) were introduced in 2009 and 2011 as voluntary schemes for
rural and urban residents without a formal non-agricultural job. The former two were merged into
one employee pension scheme BOAI in 2015, and the latter two were merged into a uniform Resident
Pension Scheme (RPS) in 2014.
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living in rural areas, either work into old age or rely on intergenerational child

support. As shown in Table 2.1, at the national level, 29% of the elderly at post-

retirement age primarily rely on their own labor income for old-age support, and

41% rely on family support. Many urban elderly enjoy pension benefits, whereas

much more rural counterparts obtain support through their labor income. It is also

evident that when labor supply decreases as they step into the 70s, they turn to

family support. For instance, among rural elderly, the proportion of those who

primarily rely on their own labor income decreases from 59.8% to 17.3%, and the

proportion relying mainly on family support increase from 31.0% to 69.3%.

Table 2.1. Primary source of support 60+

Age
Labor

income
Pension

Family
support

Others

Rural
60-69 59,8% 4,4% 31,0% 4,8%
70+ 17,3% 4,8% 69,3% 8,7%

Urban
60-69 19,6% 49,7% 25,8% 5,0%
70+ 4,4% 50,7% 38,5% 6,3%

Total 29,1% 24,1% 40,7% 6,1%

Source: National Bureau of Statistics of China (NBSC) 2010 census. Re-
spondents could choose one primary source from labor income, pen-
sion, family support, unemployment insurance, basic living allowance,
property income and others. Latter categories are further merged into
one.

Apart from economic reasons, Confucian filial piety and social norms embed-

ded in the culture shape inter-generational relations. Filial piety (xiao) is considered

an essential virtue in Chinese and other Asian countries’ cultures. Xiao, as an

unconditional obligation of children, commands children to be obedient and re-

spectful, and it is demonstrated when children reciprocate parents’ care (Ho, 1994;

Kwan, 2000). In practice, it requires children to provide material support and in-

strumental care to parents in a manner that conveys respect (Sung, 1998).

Children’s duty to support and take care of their parents is also written into the

Chinese constitution and law. Given the patriarchal social system and the patrilin-

eal tradition, many parents consider children, especially sons, as responsible old-

age support providers. For instance, rural families without sons are more likely to
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participate in pension programs and to save more for old age support (Ebenstein &

Leung, 2010).

Family planning policies in China Before the introduction of OCP in 1979, family

planning policies were already in place and had evolved for decades. The devel-

opment of China’s family planning experienced back-and-forth between pro-natal

and anti-natal phases. The debate in general shifted to consensus on population

control during the middle 1950s to curb the high fertility rates to facilitate eco-

nomic growth. However, political instability and major social events, including

Great Famine between 1959 and 1961, Great Leap Forward during 1955 to 1960, and

Cultural Revolution starting from 1966, jointly disrupted family planning move-

ments.

Only at the beginning of the 1970s, anti-natal family planning movements were

first formalized into a series of policies and expanded to rural areas at the national

level.6 This series of policies were later incorporated into one slogan – ”Later,

longer and fewer” (LLF), as they promoted later marriage, longer birth intervals

and fewer births. Later marriage denotes delaying marriage to age 23 for women

and 25 for men; longer birth intervals require the birth spacing to be longer than

three years; and fewer births urge urban couples to have no more than two children

and rural couples no more than three (Greenhalgh, 2008; White, 2009). The family

planning policy gradually intensified during the decade and eventually evolved

into the one-child policy at the end of the 1970s.

The most dramatic decline in total fertility rate (TFR) occurred during the early

1970s, which coincides with the implementation period of LLF. As shown in Figure

2.A1 in the appendix, during the LLF rolling-out period, the TFR decreased from

around six children per woman in 1970 to below three children in 1978. After 1979,

the TFR continued declining whereas at a lower rate.

A growing literature attributes the fertility decline following OCP to socioeco-

nomic development since the economic reform in 1978 and finds limited impact of

OCP on lifetime fertility in the long term (Cai, 2010; Whyte et al., 2015; Wang, 2016;

Wang et al., 2017). Instead, LLF policy is considered to be the main reason for the

fertility drop during the 1970s, when economic development was almost stagnant

6 Earlier birth-planning campaigns were small, and they targeted at urban residents with weaker re-
strictions and enforcement (White, 2009; Scharping, 2013; Wang, 2016).
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by the time (Mauldin, 1982; Whyte et al., 2015; Zhang, 2017). Recent studies ex-

amining the causal impact of LLF on fertility also find supporting evidence (Wang,

2016; Chen & Fang, 2021; Babiarz et al., 2019; Chen & Huang, 2020).

In practice, local governments respond to the calling of the state for population

control by setting up Family Planning Leading Groups and taking over the organ-

ization and implementation of LLF policies from the central level. Leading groups

were established between 1969 and 1975 across provinces to facilitate the local im-

plementation of LLF, and the staggered roll-out created variation in the timing of

the policy enforcement (Chen & Huang, 2020).

To illustrate how differential policy enforcement timing affects the decline of

TFR, I categorize provinces into early, reference, and late groups based on the

year of establishment of the leading groups.7 The TFR trend of the three groups

is displayed in Figure 2.1, where the decline of TFR follows the establishment of

leading groups. Provinces that established the leading groups before 1972 – the

early group– witnessed an immediate decrease in the average TFR starting from

around 1970. Whereas the average TFR of provinces in the late group started to

drop rapidly with a similar rate as the early group did only after 1974. The graph

suggests that the differential timing of LLF implementation plausibly explains the

cross-province differences in fertility drop.

Two sources of variation of the LLF policy are exploited in this chapter, in-

cluding the variable timing and the differential intensity of enforcement across

provinces. The aforementioned varying timing implies that, at the micro-level,

women of the same age who live in provinces with earlier enforcement were ex-

posed longer to the LLF policy. Thus their fertility decisions were more affected.

Additionally, pre-existing fertility trends contribute to the differential enforcement

intensity of the policy. Before the LLF policy was implemented, there was con-

siderable heterogeneity in fertility rates across regions. In 1969, the national TFR

was 5.67, while the TFR in Beijing was 3.57 in contrast to a TFR of 6.71 in Jiangxi

province. Since the LLF policy advocated no more than two (three) children for

7 The establishment year data are collected from province population chronicles, see more details and
the original documentation in Chen and Huang (2020). The early group consists of 9 provinces that
established leading groups in 1969, 1970 or 1971, the reference group contains nine provinces that es-
tablished leading groups in 1972, and the late group has six provinces that established leading groups
from 1973 to 1975. See Table 2.A1 in the appendix for an overview of FPLG establishment years across
provinces.
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Figure 2.1. Differential TFR changes with leading group establishment
Notes: Mean provincial TFR in three groups of provinces with differential timing of Leading Group
establishment.

urban (rural) families homogeneously to the whole country, families in provinces

with higher levels of pre-existing fertility rates were exposed heavier to the policy.

2.3 Data

I use data from the China Health and Retirement Longitudinal Study (CHARLS), an

ongoing micro-longitudinal survey nationally representative of the Chinese older

population aged 45 and above. CHARLS is a sister data set of Health and Retire-

ment Study (HRS) and Survey of Health, Aging and Retirement in Europe (SHARE).

CHARLS contains rich information on individual demographic characteristics, work

status, retirement, pensions, family structure, and interpersonal transfers. The

main surveys started from 2011, and I pool data from all available waves, includ-

ing the 2011, 2013, 2015, and 2018 waves. Details of the survey design, sampling

procedure, and samples are described in Zhao et al. (2013) and Chen et al. (2017).

The main respondent and its spouse (if present) are interviewed as respondents

of the household. The respondents are studied as the parents who make fertility
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and old-age labor supply decisions. Therefore, this study exploits individual fertil-

ity and old-age labor supply decisions of at most two respondents per household

per year.

The sample is selected by focusing on respondents who were born after 1925

and before 1952. The latter restriction ensures that respondents are in their old

age because they have passed the normal retirement age (60) in all waves. Since

the main interest is the impact of fertility on elderly labor supply, the selection also

limits the channel through which family planning policies might influence mothers’

education as female respondents in the selected sample should have completed

education by the time of LLF enforcement.8 Since there are only few oldest old in

the survey and that it is reasonable to study the labor supply of individuals under

90, the sample is restricted to be born after 1925.

Never married and never worked individuals are excluded, given that the main

research question is how fertility affects the old-age labor supply. Couples with

either spouse being an ethnic minority are dropped as well since family planning

policies either excluded minorities at large or posed less strict restrictions on them

(Li & Zhang, 2007; Li et al., 2011; Scharping, 2013). Finally, direct-administered

municipalities, including Beijing, Tianjin, and Shanghai, are not included in the

analysis as big cities are essentially different from other provinces. They are much

smaller in sizes, wealthier in economics, and more populated with higher edu-

cated residents. These cities might have experienced earlier exposure to small-

scale family planning movements before LLF, which is difficult to measure and con-

trol. The final sample consists of 3,883 households, 6,292 respondents, and 18,453

respondent-year observations.

Labor supply Both the extensive margin and the intensive margin of labor sup-

ply are investigated. Whether currently working is used to measure the retirement

decision of the elderly. I define retirement as a cessation of work since the conven-

tional definition of retirement – the reception of pensions – is not appropriate in

the developing context. In addition, whether continuing working in old age better

reflects the elderly’s need to work due to the lack of support. In order to consider

8 The average year of leading team establishment is 1972, thus the average age of the youngest female
respondents after selection is 20. Given the very low educational level of the cohort born before 1952,
among whom 37% are illiterate, and 93% attained no higher than middle school, it is likely that women
who were 20 years old had already completed their education before LLF was implemented.
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gradual retirement, the intensive margin – (the natural logarithms of) Hours worked

per week – is studied as well.9

There are a considerable number of elderly, especially rural elderly, who work

into their late 70s. Both rural and urban elderly in the sample gradually stop work-

ing as they become older, whereas urban residents retire much earlier, as plotted

in Figure 2.2. Rural elderly are shown to be more likely to be working at all ages,

which reflects their lack of pension support compared to their urban counterparts.

Between age 70 - 74, around 35% of urban elderly keep working, and the number

amounts to 60% in rural areas. Even at age 80, almost 40% of rural residents are not

retired, in contrast to the life expectancy at birth of 74 years. The high labor force

participation rate in old age corresponds to an earlier description of the retirement

pattern of Chinese elderly as ”ceaseless toil” – the elderly have to work their entire

lives due to lacking sufficient means of support (Davis, 1991).

Among the elderly who keep working, the vast majority are agricultural work-

ers, regardless of their residence. Figure 2.2 not only reflects the population dis-

tribution of the sample but also suggests a physically strenuous and challenging

nature of the job that the working elderly hold. Farmers tend to keep working at

older ages than individuals with non-agricultural jobs since they receive little or no

pension benefits and have less accumulated wealth throughout their lifetime. No

differentiation of agricultural and non-agricultural work is made in the empirical

analysis, given that only few respondents over 60 are non-agricultural workers.10

The elderly gradually exit the labor market along with a reduction in their work-

ing hours while aging. At the intensive margin, among those who are currently

working, the mean (median) total working hours falls from 47 (49) hours per week

at age 60 to 25 (15) hours per week at age 80 and above. In addition, only 1 per-

cent of the working sample have a second job besides their primary job. Having a

second job is thus not investigated in the regression analysis. In stead, I employ the

total working hours in the empirical analysis to take side jobs and potential second

jobs into account.

9 The unemployed are classified into the retired group, as the proportion of unemployed is extremely
small (0.08%), and there is no information on the intensive margin of labor supply among the unem-
ployed.
10 Urban residents living in counties or towns could participate in agriculture if they migrated from
nearby villages and maintained access to agricultural land.
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Figure 2.2. Work status across age by residence type
Source: CHARLS 2011 - 2018.

Fertility Family fertility outcomes are measured by a) The number of living children

and Son ratio, or alternatively, b) The number of living daughters and The number of

living sons. The second set of fertility outcomes provides an alternative way to

interpret the impact of fertility.

The number of living children better captures the potential old-age support

from children than the number of children ever born. Thus it is considered more

relevant in determining elderly parents’ labor supply. The sex ratio among liv-

ing children within families provides additional information on the composition of

children, which might affect family wealth and parental expectation about elderly

support (Ebenstein & Leung, 2010; Li & Wu, 2017). Sex selection through either

a male-biased fertility stopping rule or postnatal selection is possibly a side effect

of the LLF policy, given the prevailing son preference in China (Yamaguchi, 1989;

Arnold & Zhaoxiang, 1992; Clark, 2000; Babiarz et al., 2019).11 Without differen-

tiating the approaches nor estimating the impact size of sex selection, I focus on

the son ratio among living children (number of living sons/total number of living

children) within families.

11 Prenatal selection, i.e., abortion, is not a concern during the study period, as ultrasound technology
was not widely available until the mid-1980s (Li & Zheng, 2009; Chen et al., 2013).
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As the total fertility rate in Chinese families has dropped substantially during

the past decades as a pronounced demographic trend, family size is also decreasing

rapidly among younger households. Table 2.2 displays the trend of family size and

within family son ratio across birth cohorts of the mother. From the cohort born

between 1932 and 1936 onward, the total number of children keeps decreasing,

whereas the ratio of sons is relatively stable. It implies that the number of sons and

the number of daughters are reducing at a similar rate. The statistics confirm that

families do not reduce family sizes by curbing only the number of daughters. It is

also noticeable that the positive rural-urban difference in family sizes is present in

every cohort. Rural families always have more children, potentially for risk-sharing

and old-age support purposes.

Table 2.2. Fertility outcomes across mother’s birth cohort

Birth cohort 1926-1931 1932-1936 1937-1941 1942-1946 1947-1951 Total

Total Nr. Children

Rural 4.51 4.87 4.43 3.74 3.25 3.76

Urban 3.98 4.29 3.56 3.23 2.78 3.22

Son Ratio

Rural 0.55 0.54 0.56 0.54 0.55 0.55

Urban 0.56 0.51 0.52 0.53 0.55 0.53

OBS 724 1,648 3,061 4,902 8,118 18,453

Notes: The total number of children refers to alive children, and the son ratio is the ratio of
sons to all children within families.

Old-age support To visualize the lack of pension benefits among both rural and

urban residents, Figure 2.3 displays the proportion of residents with different types

of the public pension. I categorize public pension schemes into employee pen-

sion, including BOAI and PEP, and non-employed resident pension, including NRP,

URP, and RPS. Recall that pension benefits of the former (average replacement ratio

of 50%) are much more generous than that of the latter (average replacement ratio

lower than 20%) as discussed in the previous section. 32.8% of rural elderly and

26.8% of urban elderly do not participate in nor receive any kind of public pension.
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Thus not only rural elderly but also many urban counterparts have to rely on their

own labor income or family support.12 In addition, few rural elderly have access to

employee pension (5.7%) compared to urban elderly (37.6%), which indicates that

most rural pension recipients potentially receive a very low and inadequate level

of pension benefits.

Figure 2.3. Type of public pension by residence type
Notes: NRP/URP/RPS refers to the resident pension type for people without formally employed non-
agricultural jobs, and BOAI/PEP refers to the emplyee pension schemes. Details about the various
schemes are discussed in Section 2.2.

The pension inequality between rural and urban areas is evident when compar-

ing the amount of pension and subsidy benefits received during the previous year

of the interview, as shown in Table 2.3. The mean and median, conditional on re-

ceiving any pension or subsidy benefits, are 3,284 yuan and 840 yuan respectively

among rural residents, in contrast to the official national poverty line of 2,300 yuan

per person per year. However, the mean is four times, and the median is 14 times

higher among urban elderly than rural residents.

Unsurprisingly, to compensate for the massive disparity in pension benefits,

there are a higher labor participation rate and stronger reliance on inter-generational

support among rural elderly. Table 2.3 shows that more rural elderly receive inter-

12 Note that although some urban residents participate in private pension programs such as annuity
programs and commercial pension, the size is small.
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generational material transfers (81% versus 72%) and remain staying in the labor

market (58.4% versus 28.8%). Although the conditional amount of inter-generational

transfer received is higher among urban parents, it is likely due to the higher in-

come of urban children and the higher expenditure of urban parents. There is not

much rural-urban difference at the intensive margin of labor supply if the elderly

keep working. Overall, own labor supply and inter-generational support substitute

pension when there is a lack of pension benefits.

Table 2.3. Old-age support sources

Rural Urban
Pension and subsidy

Prop. 70.7% 79.2%
Mean (if >0) 3,284 16,567
Median (if >0) 840 12,840

Intergenerational transfer
Prop. 81.0% 72.2%
Mean (if >0) 4,720 6,980
Median (if >0) 2,500 3,100

Labor supply
Prop. 58.4% 28.8%
Hours/week (if >0) 36.9 35.7
More than part time (if >0) 0.71 0.65

OBS 11,407 7,046

Notes: Pension and subsidy benefits, intergenerational transfers and
labor supply refer to the amount received or the status during the
year prior to the survey year. Statistics presented come from the
pooled sample.

The importance of children in preventing elder parents, especially parents with

worse health and little pension, from everlasting work is strongly supported by

lower labor participation rates among parents with larger family sizes. Instead

of age and rural-urban differentiation, I use (instrumental) activities of daily living

((I)ADL) limitations and the reception of pension benefits to more accurately reflect

the restriction of working capability led by aging and the access to social support,

respectively. Table 2.4 reports the varying labor participation rates across groups.

Parents with larger family sizes are less likely to be working conditional on

health status and pension benefits. For instance, among parents with 3+ ADL lim-
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itations and no pension, those with more than three children are 10.3 pp (37.3%

versus 27.0%) more likely to retire. Furthermore, parents are more likely to retire as

their health deteriorates if they have more children. Among elderly parents with

a pension, those who develop three and more ADL limitations are 19.1 pp (49.2%

versus 30.1%) more likely to retire if they have at most three children, whereas the

number is as high as 26.7 (49.6% versus 22.9%) if they have more than three chil-

dren.

Table 2.4. Family sizes and labor supply

Family size ADL No Pension Have Pension

No more than 3 Children < 3 62.8% 49.2%
3+ 37.3% 30.1%

More than 3 Children < 3 54.1% 49.6%
3+ 27.0% 22.9%

Notes: The proportion of respondents who are currently working is reported in the table for
each group.

Control variables Variables possibly influence elderly labor supply, including

gender, hukou, residence type(rural or urban areas), educational attainment, age

and age gap, whether widowed, health, wealth, pension, region, and survey year,

are controlled.

Hukou denotes whether the individual is classified into a rural or an urban

status in the household registration system, and it determines one’s social welfare

(Wu & Treiman, 2004). I control for both the first hukou and the current hukou,

as the former might be more relevant to family planning policy enforcement in

early lives whereas the latter determines the current social welfare. Age fixed ef-

fects are controlled by a group of age dummies. The age gap refers to the age gap

between the oldest and the youngest among couples. Health status restricts the

ability to work, while wealth and pension benefits determine the necessity to work.

Thus these three are crucial factors to consider when making old-age labor supply

decisions. Health is objectively measured by the number of chronic diseases and

the number of (I)ADL. Wealth is measured by the value of household assets, in-

cluding the housing value, durable assets, fixed capital assets, irrigable land, and

agricultural asset – livestock and fisheries. Pension measures the amount of an-
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nual pension benefits received during the past year. Based on the mother’s birth

year, five cohort interval dummies (1926-1931, 1932-1936, 1937-1941, 1942-1946, and

1947-1951) are created and included to capture cohort fixed effects. Province and

wave fixed effects are applied everywhere.

2.4 Method

Fertility instruments This chapter explores the less studied family planning policy

”Later, longer and fewer” (LLF) implemented in the early 1970s to instrument fertil-

ity outcomes within families. To address the endogeneity issue of fertility decisions,

various variations related to one-child policy (OCP) are frequently exploited in the

Chinese context as they provide exogenous variations in fertility (Zhang, 2017). Re-

cent empirical evidence suggests that LLF, instead of OCP, has mainly contributed

to the significant decrease in family sizes during the past decades (Wang, 2016;

Chen & Fang, 2021; Babiarz et al., 2019; Chen & Huang, 2020). Together with the

policy exposure measure, the sex of the firstborn child and their interaction are

adopted as instruments.

The sex of the firstborn predicts both the total number of children and the sex ra-

tio within families. Families with son-biased preferences usually discontinue child-

bearing after achieving a desired number of sons. Thus they are more likely to give

fewer births and comply with birth control policies when the eldest child is male.13

The interaction term thus accounts for the additional policy impact among famil-

ies with first-born sons. First-born son also raises the ratio of sons within families

given no daughter preference at higher disparities.

The sex of the firstborn is plausibly exogenous since ultrasound technology for

prenatal selection was in general unavailable at the time (Li & Zheng, 2009; Chen

et al., 2013), and that couples had little incentive to select the sex of the first birth as

they were able to have more than one child.

This chapter follows the policy exposure measure from Chen and Fang (2021),

which combines the age-specific exposure with the heterogeneous intensity across

provinces. Similar age-specific exposure measures to family planning policies can

13 Evidence supporting son preference is abundant. For instance, 94% families in the sample have at
least one son, females on average have more siblings than males do, son-biased sex ratios are greater
at high disparities, especially the last-born, and various male-biased stopping rules have been adopted
(i.e., Babiarz et al., 2019).
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be found in Miller (2010) and Wang (2016). The policy exposure for families with

mothers born in year c in province p is measured as following

Exppc =
49

∑
a=15

AFRp(a)I[c + a ≥ Tp] (2.1)

where AFRp(a) is the provincial age-specific fertility rate in 1969 when the LLF

policy has not yet been introduced anywhere, a is age and Tp denotes the establish-

ment year of Family Leading Group in province p.14 I[.] is an indicator function

which equals 1 when the statement is true. The policy exposure adds up the pro-

vincial age-specific fertility rate (AFR) at all remaining fertile ages of the mother.15

Therefore, based on the definition in Equ. 2.1, the variation of the policy expos-

ure comes from: a) differential leading group establishment year across provinces,

b) varying initial fertility profiles across provinces, and c) birth cohort of the mother.

Figure 2.4 illustrates the cohort and regional differences. Younger cohorts were

more exposed, and women’s mean exposure is higher in provinces with higher ini-

tial fertility rates and earlier policy enforcement conditional on the birth cohort.

Age-specific exposure hypothesizes that women’s fertility outcomes are more

affected by family planning policies in a non-linear fashion among those younger

at the enforcement time, as they spent more fertile years under the policy. The

staggered roll-out of LLF thus implies that women of the same birth cohort who

reside in provinces with earlier enforcement were younger when the policy was

implemented, and consequently, they were exposed stronger to the policy.

The age-specific exposure can be captured by the sum of age-specific fertility

rates (AFR) at all upcoming fertile ages, which accounts for both the length of ex-

posure and the heterogeneous age profile of fertility. By using provincial AFR in the

calculation, the variation of intensity across provinces is exploited as well. Women

in provinces with higher initial fertility rates are more exposed to the LLF policy as

LLF applied the same birth quota restrictions homogeneously to the entire country.

14 The age-specific fertility rate measures the annual number of births to women of a specified age or
age group per 1,000 women in that age group. Provincial AFR data is retrieved from (Coale & Chen,
1987) who compute the data based on 1982 One-per-thousand Sample Fertility Survey.
15 Child-bearing years range from age 15 to age 49, and women who were younger than 15 at the en-
forcement time are considered as full exposed, whereas women who were already 49 and above are
considered to be not affected as their fertility decisions had completed by the time of policy enforce-
ment.
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Figure 2.4. Exposure measure by initial TFR and enforcement time
Notes: Mean exposure among groups in different birth cohorts from provinces with varying initial TFR
and implementation time. Provinces with high and low initial TFR are classified by the median level.

Among the 24 out of 28 provinces which are left in the final sample with com-

plete information, one province established the Family Planning Leading Group

the earliest in 1969, and one province formed their leading group the latest in 1975.

Most of the provinces (16) had family planning groups set up in either 1971 or 1972.

Table 2.A1 in the appendix summarizes the leading team establishment years across

provinces.

The cohorts of the sample are also reasonably affected by the LLF policy. Wo-

men would be impacted only if they had not passed their child-bearing years when

the policy was in place. After the birth year selection, the minimum age is 18, and

the maximum age is 49 at the time of policy enforcement. Table 2.A2 in the ap-

pendix presents that 86% of the sample were under 35 years old when the policy

was implemented in their respective provinces, which implies that the majority of

the sample spent their most productive child-bearing years under the policy.

Model specification In a context where elderly parents rely on own labor in-

come and support from children, fertility decline might lead to later retirement

and longer work hours in old age. The following equation is estimated to examine
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the sign and the magnitude empirically:

LaborSupplyicpt =αLS
0 + β1NrChildicpt + β2SonRatioicpt

+ γxicpt + δc + δp + δp × c + δt + ϵicpt.
(2.2)

Labor supply mainly includes the extensive margin Whether currently working

and the intensive margin Hours worked per week. The labor supply of individual

i from family with a mother born in year c living in province p in survey year t

is a function of: the total number of alive children, NrChildicpt; the ratio of sons

among living children, SonRatioicpt; a vector of family and individual characterist-

ics including age gap, whether widowed, highest educational attainment within the

couple, wealth, and rural/urban residence, gender, age dummies, first hukou, cur-

rent hukou, educational attainment, health status, annual pension benefits, xicpt;5-

year cohort group fixed effects, δc; province fixed effects, δp; province-specific co-

hort trend, δp × c; year fixed effects, δt; and an error term, εicpt.

Two-stage least squares (2SLS) regression analysis is employed in this study,

where two endogenous explanatory variables representing fertility outcomes – a)

the total number of children and the sex composition of children or b) the number

of sons and the number of daughters – are instrumented by the exposure to LLF

policy (Exppc), the sex of the firstborn (1stSonicpt), and their interaction (Exppc ×
1stSonicpt). The following first stage regressions are estimated:

NrChildicpt =αNC
0 + β̂1Exppc + β̂21stSonicpt + β̂3Exppc × 1stSonicpt

+ γ̂xicpt + δc + δp + δp × c + δt + ηicpt

(2.3)

and

SonRatioicpt =αSR
0 + β̂1Exppc + β̂21stSonicpt + β̂3Exppc × 1stSonicpt

+ γ̂xicpt + δc + δp + δp × c + δt + ηicpt.
(2.4)

In an alternative specification, NrDaughtericpt and NrSonicpt are used to meas-

ure children’s composition instead of the total number and the sex ratio. It provides

more intuitive and easy-to-interpret results of the impact of having more daughters

and sons.

STATA command ivreg2 with gmm2s and partial options are adopted in the main
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analyses (Baum, 2007).16 Standard errors are clustered at the province-birth year

level, given the construction of the policy exposure. To examine the strength of the

chosen instruments, Sanderson-Windmeijer F statistics for multiple endogenous

variables are reported everywhere, instead of the conventional first-stage F statist-

ics (Sanderson & Windmeijer, 2016). The p-value of Hansen J statistic is provided

for overidentification testing as well, which provides inferences for the validity of

the instruments.

2.5 Results

2.5.1 First stage: fertility outcomes

First stage results in Table 2.5 panel A show that the exposure to LLF policy signi-

ficantly decreases the total number of living children. Given that the rural (urban)

sample mean of policy exposure is 3.61 (3.51), the policy on average reduces the

family size by 0.416*3.61=1.50 (0.393*3.51=1.38) children among rural (urban) fam-

ilies with first-born daughters. The impact size is comparable to findings in Chen

and Huang (2020) and Chen and Fang (2021), and slightly greater than the estim-

ates of Babiarz et al. (2019). The positive rural-urban difference in the policy impact

is also found by Chen and Fang (2021).

The population policy also raises the sex ratio within households living in rural

regions. Regardless of the sex of the firstborn, the policy impact is significantly

positive when studying the son ratio among rural households. It suggests that

there was an increase in sex selection under LLF, and such sex selection results

in a biased within-family sex ratio (Babiarz et al., 2019). The son ratio in urban

households, on the other hand, is not affected. The highly significant interaction

term in both rural and urban samples indicates heterogeneous policy impact on

sex ratio across families by the sex of the first born.

Having a first-born son exogenously decreases the total number of living chil-

dren and increases the son ratio. Since ultrasound technology was not widely avail-

able during the study period, the sex of the first-born child is reasonably exogenous

and balanced. Having a first-born son should not impact the total number of chil-

16 Except Table 2.13, I partial out province dummies and province-specific cohort trends in every IV
regression. It is to ensure that estimated covariance matrix of moment conditions are of full rank.
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Table 2.5. First stage: fertility outcomes

A B

Nr. Children Son Ratio Nr. Daughters Nr. Sons

Rural
Exposure -0.416*** 0.021* -0.300*** -0.119**

(0.083) (0.013) (0.070) (0.059)
Exposure*1stSon -0.049 0.013** -0.004 -0.046*

(0.033) (0.005) (0.027) (0.025)
1stSon -0.153 0.230*** -1.027*** 0.881***

(0.132) (0.020) (0.105) (0.102)

Observations 11,407 11,407 11,407 11,407
Adjusted R-squared 0.27 0.30 0.26 0.24

Urban
Exposure -0.393*** -0.014 -0.201*** -0.194**

(0.099) (0.017) (0.078) (0.079)
Exposure*1stSon -0.007 0.021*** 0.009 -0.015

(0.040) (0.007) (0.032) (0.028)
1stSon -0.317** 0.285*** -1.159*** 0.835***

(0.152) (0.026) (0.117) (0.116)

Observations 7,046 7,046 7,046 7,046
Adjusted R-squared 0.31 0.39 0.34 0.28

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Robust standard
errors in parentheses. Standard errors are clustered at the province-cohort level. Other
controls, age FE, cohort group FE, province FE, province-specific cohort trend and year
FE are included everywhere. Mean exposure is 3.61 and 3.51 in the rural and the urban
sub-sample, respectively. Rural and urban sample means of 1stSon are 0.53 and 0.51
respectively.

dren if there is no gender preference present. However, it significantly reduces

the family size by 0.33 (-0.049*3.61-0.153) and 0.34 (-0.007*3.51-0.317) among rural

and urban respondents. The significant impact of having a first-born son provides

additional evidence for the existence of son preference.

Results in panel B imply that the LLF policy reduces both the number of daugh-

ters and the number of sons and that families do not control family sizes by curbing

only the number of daughters. The decline in the number of daughters is homogen-

eous among families with different sexes of the first-born. However, the number
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of sons would be reduced more significantly if the eldest child were male in rural

families.

2.5.2 Labor supply decisions

Results of the 2SLS regression analysis show that having more children could sig-

nificantly reduce the labor supply of rural parents in old age. As shown in the first

column of Table 2.6, rural parents who are 60+ are 17.7 pp less likely to be working

if they have one more living child. The magnitude of the impact is relatively large,

compared to the average working incidence of 58.4% among the rural sample.

In addition, the significant coefficient, i.e., -0.238, of son ratio for the rural sample

in panel A implies that the higher ratio of sons a rural respondent has, the less

likely the elder respondent is working. Similar results can also be found in panel B.

Having more daughters and having more sons both reduce parents’ probability of

working, whereas the impact of sons is greater than that of daughters (-0.198 versus

-0.130).

The pattern above is more substantial and only statistically significant among

rural households. The rural-urban heterogeneity suggests that parents living in

rural regions have to rely more on children for support as they generally have less

accessible resources. The more evident gender differences regarding sons among

rural parents are potentially the result of a more traditional gender role of sons as

support providers.

The intensive margin is examined in addition to the retirement decision, given

the possibility of gradual retirement. Conditional on working, the total working

hours on all jobs could also account for potential side jobs. According to both panels

in Table 2.6, having more children, either daughter or son, significantly decreases

the total working hours per week in the urban sample. The instruments potentially

suffer from the weak instrument problem given the relatively small first-stage F

statistics among the urban sample. Nevertheless, the urban results discussed above

provide suggestive evidence at the intensive margin.

Results suggest that fertility outcomes impact rural parents’ labor supply mainly

through reducing the incidence of working, whereas it decreases urban parents’

labor supply mainly by lowering the working intensity.
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Table 2.6. Labor supply decisions

Rural Urban

Working Hours/week Working Hours/week

Panel A

Nr. Children -0.177*** 0.077 0.026 -0.298*

(0.053) (0.093) (0.050) (0.158)

Son Ratio -0.238*** 0.122 0.044 -0.446

(0.084) (0.149) (0.059) (0.282)

Hansen J test p-value 0.86 0.77 0.20 0.81

SW 1st stage F-stat: Nr. Children 14.86 9.72 8.38 5.50

SW 1st stage F-stat: Son Ratio 21.00 12.42 12.75 7.57

Panel B

Nr. Daughters -0.130*** 0.052 0.010 -0.218*

(0.040) (0.074) (0.042) (0.122)

Nr. Sons -0.198*** 0.090 0.020 -0.389*

(0.059) (0.108) (0.060) (0.202)

Hansen J test p-value 0.49 0.70 0.16 0.98

SW 1st stage F-stat: Nr. Dau 16.86 11.08 8.28 6.17

SW 1st stage F-stat: Nr. Son 16.42 10.03 8.37 6.31

Observations 11,407 5,985 7,046 1,801

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Robust standard errors in
parentheses. Standard errors are clustered at the province-cohort level. All controls at family and
individual levels described in Section 2.3, age FE, cohort group FE, province FE, province-specific
cohort trend and year FE are included everywhere. The P-value of Hansen’s J statistic provides
inferences for the overidentification test. SW 1st stage F-stat refers to the Sanderson-Windmeijer
first-stage F statistics, which tests whether a particular endogenous regressor is weakly identified
(Sanderson & Windmeijer, 2016). STATA command ivreg2 and the partial option are adopted in
above analyses. Working hours per week is the logrithmic of the actual value.
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2.5.3 Heterogeneous impact of children

Age group

To investigate the elderly from which age group is affected the most by having

fewer children, similar analyses are conducted separately for age groups 60-64, 65-

69, 70-74, and 75+, respectively. Theoretically, elder parents would be more in need

of child support due to aging, so a stronger impact of children is expected among

the elder parents. However, aforementioned pattern is found to be stronger among

relatively younger post-retirement-age respondents, as shown in Table 2.7.

An overall decreasing gradient in coefficients is present across age groups, where

the child quantity impact is stronger among younger respondents and the most sig-

nificant among elder parents who are between 65 and 74. Nevertheless, old parents

who are 70+ still work significantly less if they have more children, both statistic-

ally and quantitatively. For instance, parents between 70-74 are 10.9 pp less likely

to be working if they have one more child.

Sons also play a more important role among younger elderly, who are below

70. The large coefficients of son ratio (above 0.22) among groups 60-64 and 65-

69 imply that, in the extreme case where families change from having no son to

having all male children (the ratio of sons to all children increases by one), old

respondents in these age groups are more than 22 pp more likely to retire. How-

ever, the results among the youngest group should be interpreted with care as the

Sanderson-Windmeijer first-stage F statistics are relatively low, which might raise

a weak instrument problem.

To more accurately account for parental needs and the aging process, I stratify

elder parents by health status and pension benefits in the following analyses.

Ceaseless toil – health status

I first categorize respondents based on their health status instead of age. The ana-

lysis helps shedding lights on the ceaseless toil phenomenon as described by Davis

(1991) – parents in bad health still need to rely on their own labor income. The

number of (I)ADL limitations is a good indicator of physical working ability, as the

proportion of respondents who keep working decreases from 52.6% among indi-

viduals with no ADL to 27.5% among those with 3+ ADL limitations. Its correla-

tion with age (corr. 0.23) suggests that age might be less accurate in measuring the
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elderly’s ability to work.

Table 2.8 shows that the impact of children on reducing parental labor supply

is increasing with parents’ health limitations. Parents with 3+ (I)ADL limitations

are 14.7 pp more likely to retire when having one more child, compared to parents

with no ADL limitation whose labor supply is not significantly reduced by having

more children.

Both the number of daughters and the number of sons negatively impact par-

ental labor supply among parents with any ADL limitation, as shown in panel B. In

the meantime, sons are more influential than daughters in preventing parents from

working in bad health. If the within son ratio increases by one (from no son to all

sons), parents’ probability of working would decrease by 18.8 pp if they have more

than 1 or 2 ADL limitations.

In addition, old parents are stratified based on their self-rated health (SRH). Self-

perception of own health status might be a more crucial determinant of happiness,

in the sense that parents would feel worse if they have to work when they consider

themselves very unhealthy. SRH reported as very good, good, and fair are classified

as good health, and SRH of poor and very poor are classified into poor health.

Results are reported in the last two columns of Table 2.8. Similar findings

present: parents with poor health tend to substitute more work with children (-

0.078 versus -0.137). The substitution effect between children and their own labor

is significant in both good and poor SRH groups, whereas it is greater in magnitude

in the latter. Such a pattern can be found among both daughters and sons. Having

one more daughter decreases the probability of working by 11.1 pp among parents

with poor SRH, and the number almost doubled from 6.2 pp among parents with

good SRH.

Results imply that parents in worse health conditions rely more on children, and

children play a more critical role in providing old-age security when parents are

more in need. Since LLF significantly reduces family sizes as shown in Table 2.5,

population policies are likely to threaten vulnerable elderly’s well-being by com-

pelling them to work into bad health. Having more children, especially sons, can

potentially improve sick elderly’s life satisfaction by reducing their needs to work.
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Pension

Another crucial determinant of retirement decision is pension benefits, which con-

stitutes the post-retirement income. According to the hypothesized role of chil-

dren as old-age assets, the retirement decision of those with high pension benefits

would be less sensitive to the availability of children. During the past year, 25% of

the sample received no pension or subsidy benefit, and around 50% received more

than 1,000 yuan among those with a pension. I thus define three groups based on

whether they received any pension benefit and whether they received more than

the median amount of positive benefits.

As shown in Table 2.9, the impact is most evident among parents with no pen-

sion. The incidence of working is decreased by 24.1 pp if there is one more child

in the family, among those who have no pension at all. Both daughters and sons

reduce parental needs of own labor income, whereas sons’ impact is greater. The

coefficient of son ratio in panel A is statistically significant, and the coefficients of

Nr. daughters and Nr. sons in panel B are both significant but unequal. It suggests

the existence of gender differences in a child’s impact on parental labor supply.

To account for regional and cohort differences in pension benefit levels and pen-

sion eligibility rules, the community-age group-specific median is defined as the

local median and compared with the respondent’s pension benefits. The last three

columns in Table 2.9 demonstrate the heterogeneity across relative levels of pension

benefits.

Having more children, either daughters or sons, significantly decreases parents’

working incidence when parents’ pension benefits are not higher than peers. Such

child impact on labor supply is the strongest among old respondents whose pen-

sion is lower than the median pension benefit level of people with similar age living

in the same neighborhood. The heterogeneity is most evident among daughters.

Having one more daughter reduces parents’ incidence of working by 7.5 pp when

parents receive median level pension benefits, whereas the magnitude of the im-

pact is 72% (from 7.5 pp to 12.9 pp) larger among parents with a below-median

pension.

The substitution effect is most drastic among parents with no pension as they

have to rely on either labor or child support. In addition, compared with similar-

aged elderly in the same community, parents whose pension benefits are not higher
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than the median are significantly less likely to work if they have more children. The

heterogeneous impact presented here provides powerful support to the life-cycle

hypothesis that parents work longer to compensate for the consequence of having

fewer children, especially sons.

To sum up, the impact of children is heterogeneous across parental health status

and pension benefit levels, and it is more substantial among the more vulnerable

groups. Figure 2.5 visualizes the point estimates and its 90 percent confidence in-

tervals of the number of daughters and sons across parents in different groups. It

shows a positive gradient in the impact of having more children, either daughters

or sons, when the parent is more disadvantaged.

The heterogeneity analysis of health and pension also explains and decomposes

the rural-urban differences in the impact of child quantity and sex ratio on the incid-

ence of parental old-age labor supply. Since rural residents have worse health (corr.

(rural (I)ADL) = 0.08) and receive lower pension benefits (corr. (rural pension) =

-0.38), they are more vulnerable and more in need of child support. Nevertheless,

urban parents with limited access to social security may also find it challenging to

prevent themselves from working in old age when policies restrict the family size.

Figure 2.5. Heterogeneous impact of children
Notes: Plotted are the coefficients and their 90 percent condidence intervals of Number of daughters and
Number of sons in different subsample regressions.
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Table 2.7. Labor supply decision by age group

Age

Total 60-64 65-69 70-74 75+

Panel A

Nr. Children -0.096** -0.175 -0.177*** -0.109* -0.048

(0.037) (0.115) (0.059) (0.057) (0.066)

Son Ratio -0.107** -0.280** -0.220*** -0.002 -0.063

(0.050) (0.131) (0.080) (0.084) (0.087)

Hansen J test p-value 0.60 0.36 0.86 0.47 0.32

SW 1st stage F-stat: Nr. Children 22.17 6.11 16.35 12.54 6.90

SW 1st stage F-stat: Son Ratio 31.96 6.02 20.51 20.41 12.92

Panel B

Nr. Daughters -0.077** -0.118 -0.134*** -0.109** -0.044

(0.030) (0.094) (0.047) (0.048) (0.055)

Nr. Sons -0.112*** -0.234 -0.214*** -0.110 -0.064

(0.042) (0.147) (0.069) (0.069) (0.075)

Hansen J test p-value 0.87 0.27 0.88 0.44 0.37

SW 1st stage F-stat: Nr. Dau 24.13 5.51 17.12 12.40 6.78

SW 1st stage F-stat: Nr. Son 23.72 5.25 16.51 12.16 6.97

Observations 18,453 3,153 5,406 4,689 5,205

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Robust standard errors in par-
entheses. Standard errors are clustered at the province-cohort level. The dependent variable is labor
support decision at the extensive margin – whether currently working. All controls at family and
individual levels described in Section 2.3, age FE, cohort group FE, province FE, province-specific
cohort trend and year FE are included everywhere. The P-value of Hansen’s J statistic provides infer-
ences for the overidentification test. SW 1st stage F-stat refers to the Sanderson-Windmeijer first-stage
F statistics, which tests whether a particular endogenous regressor is weakly identified (Sanderson
& Windmeijer, 2016). STATA command ivreg2 and the partial option are adopted in above analyses.
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Table 2.8. Heterogeneous impact across health status

Nr. (I)ADL Self-rated Health

No (I)ADL 1-2 (I)ADL 3+ (I)ADL Good Poor

Panel A

Nr. Children -0.062 -0.126*** -0.147** -0.078* -0.137**

(0.045) (0.049) (0.074) (0.040) (0.061)

Son Ratio -0.049 -0.188** -0.149 -0.087 -0.139*

(0.058) (0.074) (0.096) (0.053) (0.083)

Hansen J test p-value 0.63 0.24 0.86 0.85 0.80

SW 1st stage F-stat: Nr. Children 14.25 13.97 7.55 16.71 13.87

SW 1st stage F-stat: Son Ratio 21.01 25.80 11.09 25.64 19.98

Panel B

Nr. Daughters -0.050 -0.100** -0.116** -0.062* -0.111**

(0.036) (0.041) (0.058) (0.033) (0.050)

Nr. Sons -0.066 -0.163*** -0.159** -0.092** -0.154**

(0.052) (0.058) (0.079) (0.047) (0.069)

Hansen J test p-value 0.54 0.50 1.00 0.91 0.96

SW 1st stage F-stat: Nr. Dau 15.47 14.20 9.05 18.34 14.61

SW 1st stage F-stat: Nr. Son 15.55 14.74 8.36 17.83 14.50

Observations 10,273 4,660 3,520 12,054 5,480

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Robust standard errors in par-
entheses. Standard errors are clustered at the province-cohort level. The dependent variable is labor
support decision at the extensive margin – whether currently working. All controls at family and
individual levels described in Section 2.3, age FE, cohort group FE, province FE, province-specific
cohort trend and year FE are included everywhere. The P-value of Hansen’s J statistic provides infer-
ences for the overidentification test. SW 1st stage F-stat refers to the Sanderson-Windmeijer first-stage
F statistics, which tests whether a particular endogenous regressor is weakly identified (Sanderson
& Windmeijer, 2016). STATA command ivreg2 and the partial option are adopted in above analyses.
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Table 2.9. Heterogeneous impact across pension benefits

Pension Local pension

Top 50% Bottom 50% None Above
median

Equal
median

Below
median

Panel A

Nr. Children 0.004 -0.105** -0.241*** -0.010 -0.118** -0.163**

(0.060) (0.044) (0.079) (0.041) (0.051) (0.065)

Son Ratio -0.043 -0.036 -0.377*** -0.034 -0.205** -0.136*

(0.052) (0.080) (0.127) (0.053) (0.084) (0.081)

Hansen J test p-value 0.28 0.64 0.56 0.20 0.70 0.73

SW 1st stage F-stat: Nr. Children 8.99 20.36 10.15 16.62 18.61 11.16

SW 1st stage F-stat: Son Ratio 14.47 31.79 12.15 28.74 25.60 14.54

Panel B

Nr. Daughters 0.004 -0.096*** -0.163*** -0.009 -0.075** -0.129**

(0.054) (0.034) (0.057) (0.035) (0.038) (0.050)

Nr. Sons -0.016 -0.103** -0.277*** -0.024 -0.136** -0.169**

(0.069) (0.051) (0.089) (0.048) (0.057) (0.070)

Hansen J test p-value 0.37 0.58 0.22 0.24 0.43 0.50

SW 1st stage F-stat: Nr. Dau 9.10 23.26 10.28 17.04 21.42 12.63

SW 1st stage F-stat: Nr. Son 9.27 22.38 9.91 17.17 20.64 11.99

Observations 6,579 7,069 4,805 7,301 4,484 6,668

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Robust standard errors in parentheses.
Standard errors are clustered at the province-cohort level.The dependent variable is labor support decision
at the extensive margin – whether currently working. All controls at family and individual levels described
in Section 2.3, age FE, cohort group FE, province FE, province-specific cohort trend and year FE are included
everywhere. The P-value of Hansen’s J statistic provides inferences for the overidentification test. SW
1st stage F-stat refers to the Sanderson-Windmeijer first-stage F statistics, which tests whether a particular
endogenous regressor is weakly identified (Sanderson & Windmeijer, 2016). STATA command ivreg2 and
the partial option are adopted in above analyses.
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2.6 Further analysis

2.6.1 Child support

The findings above suggest that own labor supply at old age is a substitute for

children, especially sons. Next, I test the potential mechanism of child support

by examining the influence of child quantity and within-family sex ratio on the

material support received by parents.

Theoretically, when the child quantity-quality trade-off exists, the total material

support from children is not necessarily higher among families with larger sizes.

There is evidence showing that along with the decrease in child quantity is the im-

provement of child quality (Li et al., 2008; Liu, 2014; Oliveira, 2016; Li & Zhang,

2017). Children with fewer siblings might receive better human capital investment

and consequently earn more and transfer more to parents in adulthood. The higher

quality of children thus might attenuate the negative impact of having fewer chil-

dren on parental old-age security. The same applies to the quality and quantity of

sons, as sons are considered the responsible caregivers in the traditional Chinese

context.

The first two columns of Table 2.10 show that having more children (daughter

or son) significantly increases the probability and the amount of transfers they re-

ceived from children. Parents with one more child are 6.0 pp more likely to receive

any material transfer from children, and they receive 28.0% higher transfer condi-

tional on receiving transfers, which amounts to 770.5 yuan at the median level.17

Surprisingly, no gender difference presents in the total help from children. It

suggests that daughters are equivalently important as their male siblings in provid-

ing material support, although sons have a more significant impact on parental

labor supply. There might be a discrepancy between parental perception and the

actual transfer, in the sense that parents may consider sons as more reliable al-

though daughters provide similar amounts of material support.

Regular transfer results presented in the last columns show slightly different

patterns, where only the incidence of regular transfers is increased significantly

by the ratio of sons within families. Sons do not provide more material transfers

in total, but they are more likely to transfer regularly. Although results suggest

17 The amount value is calculated based on the percentage change and the conditional median of mater-
ial transfers, i.e., (exp(0.247)− 1)× 2750 = 770.5.
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gender differences in terms of regular transfers, neither the number of daughters

nor that of sons statistically significantly contributes to a higher probability of reg-

ular transfers, according to panel B.18

Table 2.10. Material support from children

Total Regular

Incidence Amt Amt per
child

Incidence Amt Amt per
child

Panel A

Nr. Children 0.060** 0.247** -0.535*** 0.049 0.087 -0.451***

(0.027) (0.124) (0.087) (0.031) (0.160) (0.077)

Son Ratio -0.015 0.011 0.172 0.092** 0.039 0.156

(0.037) (0.170) (0.133) (0.044) (0.278) (0.144)

Hansen J test p-value 0.08 0.20 0.88 0.26 0.19 0.34

SW 1st stage F-stat: Nr. Children 22.17 18.20 18.20 22.17 13.85 13.85

SW 1st stage F-stat: Son Ratio 31.96 30.31 30.31 31.96 25.45 25.45

Panel B

Nr. Daughters 0.059*** 0.259** -0.567*** 0.028 0.102 -0.486***

(0.022) (0.104) (0.070) (0.026) (0.134) (0.067)

Nr. Sons 0.049 0.274** -0.517*** 0.055 0.137 -0.451***

(0.031) (0.139) (0.098) (0.036) (0.189) (0.091)

Hansen J test p-value 0.10 0.22 0.69 0.14 0.22 0.25

SW 1st stage F-stat: Nr. Dau 24.13 19.47 19.47 24.13 14.42 14.42

SW 1st stage F-stat: Nr. Son 23.72 19.79 19.79 23.72 14.53 14.53

Observations 18,453 14,330 14,330 18,453 4,913 4,913

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Robust standard errors in paren-
theses. Standard errors are clustered at the province-cohort level. All controls at family and individual
levels described in Section 2.3, age FE, cohort group FE, province FE, province-specific cohort trend
and year FE are included everywhere. The P-value of Hansen’s J statistic provides inferences for the
overidentification test. SW 1st stage F-stat refers to the Sanderson-Windmeijer first-stage F statistics,
which tests whether a particular endogenous regressor is weakly identified (Sanderson & Windmeijer,
2016). STATA command ivreg2 and the partial option are adopted in above analyses. The amounts of
material transfers are the natural logarithm of the actual values.

18 I also experimented with net transfer from children, which is the transfers received minus downward
transfers to children. Results are quantitatively and qualitatively very similar, see Table 2.A4.
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To provide suggestive evidence on the quality-quantity trade-off, I also test the

impact of fertility outcomes on the conditional amount of material transfer per

child. The third and sixth columns of Table 2.10 show that each child provides less

total and regular support on average when there are more siblings. Such reduction

might be due to the substitution between siblings, and it might also reflect siblings’

lower socioeconomic statuses on average. In short, although support from each

child decreases with family sizes, the sum of support received from all children is

higher when the family is larger.

2.6.2 Lifetime labor supply

The analysis above reveals a strong impact of fertility outcomes on old-age labor

force participation, whereas less is known about these elderly’s lifetime labor sup-

ply. Although it is not the chapter’s primary focus, investigating the work intensity

through the lifetime offers valuable insight into the implication on parents’ over-

all well-being. The following exercises use work history information from the life

history questionnaire to provide suggestive evidence on fertility’s lifetime labor

supply impact.

Retrieving recall information on all jobs during the past from the life history

data, I measure the lifetime work intensity by the weighted average of monthly

working hours.19 To better represent the potentially unhealthier case of overwork,

a dummy variable indicating whether working over 55 hours per week is addition-

ally studied. The analysis further examines the labor supply impact before having

children by studying the working hours of the first job to highlight the channel of

fertility outcomes. Some observations are unavoidably lost due to missing recall

data.

Results related to monthly working hours during the lifetime are presented in

the first two columns in Table 2.11. Having more children significantly contributes

to fewer working hours and a lower probability of overwork on average. As can

be observed from Panel B, both sons and daughters matter, albeit the latter has a

relatively smaller influence in magnitude given the significantly negative son ratio.

19 Working hour questions were only asked with regard to the first job regardless of the length and any
other jobs that lasted for at least five or twenty years. The weighted average monthly working hours
is constructed based on the job length in years, months worked per year, days worked per month, and
hours worked per day for each job over five years with relevant information.
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Table 2.11. Lifetime labor supply impact

Lifetime weighted mean First job

Hours/month Over 55
hours/week

Hours/month

Panel A

Nr. Children -0.141** -0.147** 0.006

(0.063) (0.058) (0.066)

Son Ratio -0.249*** -0.170** -0.087

(0.083) (0.082) (0.089)

Hansen J test p-value 0.58 0.70 0.77

SW 1st stage F-stat: Nr. Children 17.69 17.69 17.69

SW 1st stage F-stat: Son Ratio 23.81 23.81 23.81

Panel B

Nr. Daughters -0.092* -0.110** 0.019

(0.052) (0.045) (0.054)

Nr. Sons -0.170** -0.162** -0.011

(0.073) (0.066) (0.078)

Hansen J test p-value 0.24 0.42 0.94

SW 1st stage F-stat: Nr. Dau 18.67 18.67 18.67

SW 1st stage F-stat: Nr. Son 18.50 18.50 18.50

Observations 14,469 14,469 14,469

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Robust standard
errors in parentheses. Standard errors are clustered at the province-cohort level. Age FE,
cohort group FE, province FE, province-specific cohort trend and year FE are included
everywhere. Late life controls, including current health status, value of household as-
sets and pension benefits, are substituted with health status before age 16, family eco-
nomic status before age 17, mother’s education, and age when clean water is available, to
avoid bad control problem. The P-value of Hansen’s J statistic provides inferences for the
overidentification test. SW 1st stage F-stat refers to the Sanderson-Windmeijer first-stage
F statistics, which tests whether a particular endogenous regressor is weakly identified
(Sanderson & Windmeijer, 2016). STATA command ivreg2 and the partial option are ad-
opted in above analyses. Working hours per month is the logrithmic of the actual value.
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Quantitatively, parents with one more son reduce monthly working hours by 15.6

percent, which is roughly 30 hours per month at the median level, and they are 16.2

pp less likely to overwork during the lifetime.20

The third column in Table 2.11 provides suggestive evidence for the fertility

channel of the labor supply impact. Around 90 percent of the sample started their

first job no later than age 20, and it is consistent with their low educational attain-

ment – only six percent attained higher than middle school.21 People likely start

their first job right after stopping school education and before making fertility de-

cisions. Therefore, examining the labor supply at the first job helps us disentangle

the fertility channel from other confounding mechanisms. Statistically insignificant

results of the first job imply that unrealized fertility outcomes have no impact on

labor supply and that fertility outcomes are the reason behind the strong lifetime

labor supply effect.

Findings on lifetime labor supply indicate that restricted by population policies,

parents with fewer children might experience great strains from longer working

hours, even overwork, throughout the lifetime in addition to prolonged working

life in old age. In contrast, parents with more children are less concerned about old-

age support, so they work less and save less. These findings are well in line with

previous studies that found a negative impact of fertility on household savings,

e.g., Banerjee et al. (2014); Choukhmane et al. (2013); Ge et al. (2018).

2.6.3 Robustness

This section provides a set of sensitivity analyses to examine the robustness of the

results. There are two fundamental requirements of an instrumental variable ap-

proach: relevance and exogeneity. The first-stage results show that the chosen IVs –

policy exposure, firstborn son, and their interaction – are proven to be highly relev-

ant to fertility outcomes. The Sanderson-Windmeijer first-stage F statistics are also

usually greater than 10, supporting that neither of the fertility outcomes is weakly

identified. As ultrasound B technology was not prevalent during the study period,

prenatal sex selection is not a concern, and the sex of the firstborn child is argu-

ably exogenous (Li & Zheng, 2009; Chen et al., 2013). In addition, the exposure to

20 The amount is calculated based on the percentage change and the median of average monthly working
hours, i.e., (exp(−0.170)− 1)× 191 = −29.9.
21 Teenagers usually graduate from middle school at around age 15.
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family planning policies is an aggregate macro variable, whereas the outcome is

individual labor supply decisions. The relevance and exogeneity requirements are

likely to be satisfied. Following tests help rule out the possibility that the impact of

instruments on labor supply operates via channels other than fertility outcomes.

First, concerns may arise from the confounding impact of other contempor-

aneous historical events, including the Cultural Revolution (1966-1976) and the

Send-down Movement (1967-1978). Cultural Revolution was a political event that

caused catastrophic violence and disturbance throughout the country, and Send-

down Movement was a political migration movement that sent tremendous urban

youths to the countryside (Gu, 2009). Experiencing either violent and unrest so-

cial environment or forced migration to unfamiliar places when young is likely to

directly influence individuals’ attitudes and behavior regarding fertility, work, and

other later-life outcomes.

To address the concern, I control each event’s intensity at the provincial level

that interacted with the mother’s birth cohort. The intensity of the Cultural Re-

volution is measured by aggregate fatalities during the event as a share of the

province’s population in 1965 (Walder, 2017). The total number of people who

were sent down during the movement as a share of the provincial population born

between 1945 and 1960 is used to measure the intensity of the Send-down Move-

ment (Gu, 2009). Mothers within different birth cohorts may experience differen-

tial exposure to the same historical events, so the interactions sufficiently capture

such cohort-specific impact. It also tackles the multicollinearity issue that province

dummies have already captured the provincial intensity of these events. Results in

column (2) in Table 2.12 suggest that the negative impact of child quantity and son

ratio are robust to the inclusion of historical events. Both coefficients and standard

errors barely change after introducing the cohort-specific event intensities, com-

pared to original estimates displayed in column (1).

Second, it is possible that people born in different cohorts and regions exper-

ience differential health care access and economic environments when they were

young. These initial socioeconomic conditions may further result in systematic-

ally varying fertility and labor supply decisions. To eliminate the impact of so-

cioeconomic development on fertility and labor supply (the concern that the policy

instrument affects labor supply via socioeconomic development other than fertil-
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Table 2.12. Sensitivity analysis

(1) (2) (3) (4) (5)

Panel A

Nr. Children -0.096** -0.097*** -0.102** -0.107** -0.097***

(0.037) (0.037) (0.047) (0.049) (0.037)

Son Ratio -0.107** -0.109** -0.099* -0.106* -0.106**

(0.050) (0.050) (0.056) (0.058) (0.051)

Hansen J test p-value 0.60 0.58 0.74 0.74 0.57

SW 1st stage F-stat: Nr. Children 22.17 21.88 13.48 13.32 23.61

SW 1st stage F-stat: Son Ratio 31.96 31.97 21.50 21.57 38.74

Panel B

Nr. Daughters -0.077** -0.078** -0.077** -0.081** -0.077***

(0.030) (0.030) (0.038) (0.038) (0.029)

Nr. Sons -0.112*** -0.114*** -0.107** -0.113** -0.112***

(0.042) (0.043) (0.051) (0.052) (0.042)

Hansen J test p-value 0.87 0.86 0.52 0.51 0.86

SW 1st stage F-stat: Nr. Dau 24.13 23.77 14.76 14.58 25.67

SW 1st stage F-stat: Nr. Son 23.72 23.55 14.75 14.72 25.45

Historical events ✓ ✓

Econ, health, demo & educ status ✓ ✓

Cluster at household ✓

Observations 18,453 18,453 14,532 14,532 18,453

Notes: The dependent variable is labor support decision at the extensive margin – whether cur-
rently working. * significant at 10%; ** significant at 5%; *** significant at 1%. Robust standard
errors in parentheses. If not specified, standard errors are clustered at the province-cohort level.
Other controls, age FE, cohort group FE, province FE, province-specific cohort trend and year FE
are included everywhere. Historical events include Cultural Revolution and Send-down Move-
ment, where we allow the impact of their provincial intensity to vary across cohorts. Provincial
economic, health, demographic and education status at age 20 are captured by a group of vari-
ables.
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ity), I include province-specific cohort trends in every regression analysis. To ac-

count for more detailed cohort-province-specific socioeconomic differences, pro-

vincial health care, economic development, demographic and educational condi-

tions when the mother turned age 20 are additionally included as the second set of

sensitivity analyses.

These additional controls consist of the numbers of hospital beds and doctors

per 10,000 persons, GDP, GDP per capita, the share of primary industry in GDP,

total population, sex ratio, death rate, the number of high, secondary, and primary

school teachers per 10,000 persons, at the province level.22 Results are reported in

column (3) in Table 2.12. The number of observations decreases due to missing val-

ues of some cohort-province variables, while main results remain robust – having

more children, especially sons, reduces the parental incidence of working at post-

retirement age. Column (4) reports similar results when considering both historical

events and socioeconomic status.

Next, I check the robustness of the results to different clustering methods. In

the main analysis, standard errors are clustered at the province-cohort level as an

individual’s exposure to family planning policies is defined based on province and

mother’s birth year. To allow for within-family correlation specifically, I cluster at

the household level. The resulting standard errors are reported in column (5). It

is not surprising that standard errors under the two different correction methods

are highly similar, given the already relatively large number of clusters (548) in the

main analysis. Overall, results are always statistically significant, regardless of the

correction method.

Finally, regressions with individual birth years are analyzed to justify the choice

of 5-year-interval birth cohort groups. There is a strong tendency for the policy

exposure measure and the mother’s birth year to be highly correlated because the

former is constructed as the aggregate provincial age-specific fertility rate based on

the latter. Besides, the paper’s primary goal is to explain the elderly labor supply

instead of evaluating the causal impact of population policies. Therefore, in order

to capture cohort effects and at the same time circumventing the multicollinearity

issue, the functional form of cohorts should be carefully chosen.

To test if the five cohort interval dummies (1926-1931, 1932-1936, 1937-1941,

22 I am grateful to Yun Xiao for sharing her China Census data.
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1942-1946, and 1947-1951) have sufficiently captured cohort effects, I include 21

extra birth year dummies (26 birth years - 5 cohort groups) in the baseline regres-

sion. Results in column (2) in Table 2.13 reveal that indeed adding the extra year of

birth dummies takes away the power of IV. However, a joint significance test on the

extra year dummies is not rejected (p=1.00), suggesting that these extra variables

do not provide additional information and that the 5 group dummies are sufficient.

In the meantime, the original cohort group FE and province-specific cohort trend

are still jointly significant (p=0.01).23

I further substitute cohort group dummies with the year of birth dummies every-

where in column (3) and test the joint significance of birth year FE and province-

specific birth year trend. The null hypothesis of joint insignificance is not rejected

at any level (p=0.60). In contrast, a similar test of cohort group FE and province-

specific cohort trend in the baseline model is strongly rejected at the 1% level (p=0.00).

The different test results indicate that cohort groups better explain the variance of

old-age labor supply, the variable of interest, than years of birth. In addition, I test

the assumption that the five or six birth years within each cohort group have equal

coefficients. Very high p-values (ranging from 0.81 to 0.96) support the equality

assumption. There is also no overall improvement in model fit (based on adjusted

R-squared) when switching from cohort group to birth year.

In short, to avoid wrongly diminishing the policy instrument’s power or mistak-

ing cohort difference as the fertility impact, the grouped cohorts are a better choice.

For the sake of simplicity of the model specification, I adopt 5-year intervals in the

paper. In conclusion, the main results are robust to various sensitivity tests.

2.7 Conclusion

This study investigates the impact of child quantity and child sex composition

on the labor supply decisions of elder parents and examines if children can pre-

vent vulnerable old parents from working into old age. Microdata from the China

Health and Retirement Longitudinal Study (CHARLS) is used, and an instrumental

variable method is adopted to account for endogenous fertility decisions. IVs in

this chapter utilize the differential exposure to family planning policies in the early

23 The additional year of birth dummies are not jointly significant (p=0.92 and 0.41) in the first stage
regressions either, see column (6) and column (7).
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1970s and the exogenous sex of the firstborn child. Heterogeneity across health

statuses and pension benefits of the parent is further explored to test if children are

more important when parents are more in need.

Overall, the results provide strong evidence for the substitution effect between

children and parental own labor supply – having more children significantly re-

duces the probability of working for parents at post-retirement age. The impact is

more substantial among more vulnerable groups, for instance, parents with worse

health, and parents with no pension. Having a larger family size results in more

material transfers received by parents from all children, explaining the child im-

pact, despite the potential quality-quantity trade-off in children.

Findings in this chapter suggest that population policies potentially threaten

the elderly well-being by reducing family sizes. When social security systems are

not improving correspondingly, old parents would lack support from children and

have to work till physically incapable.

Understanding the role of children in preventing old parents from strenuous

work provides crucial implications to many aging societies with immature public

security systems. Special public support is needed, especially for the unprepared

generation impacted the most by the family size shrinkage, to complement the tra-

ditional yet most important family support system.



The Impact of Fertility on Old-age Labor Supply 57

2.A Appendix

Figure 2.A1. TFR trend in China
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Table 2.A1. Family planning leading group establishment year

Leading Provinces Percentage
group

1969 Guangdong 4.17%
1970 Shandong 4.17%
1971 Gansu, Hubei, Hunan, Shaanxi, Shanxi, Sichuan, Zhejiang 29.17%
1972 Anhui, Fujian, Hebei, Heilongjiang, Inner Mongolia, Jiangxi, Jilin, Liaoning, Yunnan 37.50%
1973 Henan, Jiangsu 8.33%
1974 Guangxi, Qinghai 8.33%
1975 Guizhou, Xinjiang 8.33%
Total 100%

Data sources: Chen and Huang (2020).

Table 2.A2. Distribution of age at enforcement

Age at Enforcement Percentage

-24 39.38%
25-29 28.76%
30-34 17.61%
35-39 9.50%
40-44 4.19%
45+ 0.56%
Total 100%

Notes: Reported are the proportions of respond-
ents with mothers in the family belonging to dif-
ferent age groups at the time of the policy enforce-
ment.
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Table 2.A3. Descriptive statistics

Variables Mean S.D. OBS
Basic characteristics

Age 70.96 6.40 18,453
Age gap 3.35 3.13 18,453
Mother’s birth year 1944.11 5.84 18,453
Male 0.44 0.50 18,453
Residence rural 0.62 0.49 18,453
First hukou rural 0.91 0.29 18,453
Current hukou rural 0.76 0.43 18,453
Educational attainment

-illiterate 0.37 0.48 18,453
-primary school 0.45 0.50 18,453
-secondary school 0.11 0.31 18,453
-high school and above 0.07 0.25 18,453

Couple’s highest educ
-illiterate 0.20 0.40 18,453
-primary school 0.52 0.50 18,453
-secondary school 0.17 0.38 18,453
-high school and above 0.11 0.31 18,453

Widowed 0.23 0.42 18,453
Nr. chronic diseases 1.70 1.59 18,453
Nr. (I)ADL 1.40 2.36 18,453
Wealth 250,906 2994012 18,453
Pension 6448 13772 18,453

Labor supply

Currently working

60-64 0.65 0.48 3,153
65-69 0.58 0.49 5,406
70-74 0.46 0.50 4,689
75+ 0.25 0.43 5,205
Total 0.47 0.50 18,453

Condi. on currently working

Hours/week 36.57 23.77 7,786
More than part-time 0.70 0.46 7,786

Fertility outcomes

Number of children 3.55 1.49 18,453
Ratio of sons 0.54 0.28 18,453

Notes: Wealth and working hours are logarithmic transformed in regression ana-
lyses.
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Table 2.A4. Net material support from children

Total Regular

Incidence Amt Amt per
child

Incidence Amt Amt per
child

Panel A

Nr. Children 0.062** 0.262** -0.495*** 0.047 0.024 -0.477***

(0.030) (0.121) (0.085) (0.030) (0.170) (0.079)

Son Ratio -0.054 0.115 0.242* 0.091** 0.035 0.142

(0.044) (0.180) (0.137) (0.041) (0.304) (0.148)

Adjusted R-squared 0.16 0.06 0.53 0.07 0.01 0.51

Hansen J test p-value 0.19 0.08 0.73 0.58 0.43 0.15

F-stat 1st stage: Nr. Children 22.17 17.38 17.38 22.17 13.42 13.42

F-stat 1st stage: Son Ratio 31.96 29.36 29.36 31.96 23.30 23.30

Panel B

Nr. Daughters 0.069*** 0.259** -0.543*** 0.029 0.032 -0.514***

(0.025) (0.101) (0.068) (0.025) (0.139) (0.068)

Nr. Sons 0.047 0.307** -0.476*** 0.057 0.057 -0.488***

(0.035) (0.135) (0.096) (0.035) (0.199) (0.093)

Adjusted R-squared 0.16 0.05 0.53 0.07 0.01 0.51

Hansen J test p-value 0.27 0.12 0.50 0.36 0.46 0.11

F-stat 1st stage: Nr. Dau 24.13 19.34 19.34 24.13 14.05 14.05

F-stat 1st stage: Nr. Son 23.72 19.53 19.53 23.72 14.24 14.24

Observations 18,453 13,000 13,000 18,453 4,631 4,631

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Robust standard errors in
parentheses. Standard errors are clustered at the province-cohort level. Other controls, age
FE, cohort group FE, province FE, province-specific cohort trend and year FE are included
everywhere. The amounts of material transfers are natural logarithmic transformed to cor-
rect for the right skewed distribution.
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Should I Stay or Should I Go?
Inter-generational Transfers
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3.1 Introduction

Inter-generational family ties are an important element of support at older ages,

particularly in countries with less developed public social security and formal long-

term care systems. Family transfers are often reciprocal: children support their

parents in old age while parents provide inter-vivos transfers – either contempor-

aneously or early in life – and potentially leave bequests to their children.1 With

globalizing economies, however, increased mobility of the younger generation and

migration to regions with better labor market prospects have challenged this inter-

generational system of family care. Children living further away from their parents

can naturally provide less support in time. Instead, potentially higher income due

to migration might lead to higher financial support towards the parents. Children

typically make the choice of residence many years before the problem of caregiving

becomes relevant. In effect, there is commonly a long time lag between location

decisions and potential support to the parents should they become in need of care.

In this chapter, we analyze inter-generational reciprocity in China by focusing

on the impact of parental early life transfers on children’s support of the parents

in old age many years later. We highlight the importance of the children’s place of

residence for this nexus. We use data from the China Health and Retirement Longit-

udinal Study (CHARLS), which contains recall questions about parental transfers

and allows early-life transfers to correlate with later life support. A family-time

fixed effects model is employed to account for unobserved heterogeneity at the

family level. We contrast the effect of two different transfers to the children: mar-

ital transfers and educational transfers. Our hypothesis is that both transfers affect

the child’s place of residence very differently and, hence, the propensity to provide

support to the parents. Investments into education potentially incentivize children

to move away from their parents to a place with better job possibilities. These chil-

dren tend to be better-off and support their parents financially at older ages. On

the other hand, if parents provide marital transfers, such as a house, then children

are rather incentivized to stay close to their parents. This, in turn, would lead to

more time that children are able to spend with their parents and allow for potential

1 Empirical support for inter-generational exchange in caregiving is found by, e.g., Alessie et al. (2014),
Norton et al. (2013), Brown (2006), Groneck (2016) and Horioka et al. (2018). Studies that focus on
altruistic motives are, e.g., McGarry and Schoeni (1995) and Mukherjee (2020).
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caregiving for parents in need of long-term care.

China is particularly well-suited to study inter-generational relations. Almost

three quarters of old-age parents in rural areas and half in urban areas receive either

care or financial support from their children (Lee & Xiao, 1998).2 Social insurances

are still poorly developed, especially in rural areas. The nation-wide average re-

placement rate amounts to 20 percent of rural per capita net income varying greatly

across regions (Fang & Feng, 2020). Public long-term care insurance is non-existent,

and private insurance products are prohibitively highly-priced (Chu & Chi, 2008;

Keating et al., 2003). Inter-generational support of both money and time from chil-

dren therefore play the major role in securing well-being at older ages.

Our study focuses on parental transfers to the adolescent child. In China, edu-

cational investments and marital gifts are two prominent early-life transfers to chil-

dren. In rural areas, the bride price amounts to 82 percent of the value of house-

holds’ major durable goods, on average (Brown, 2009). In addition, 16 percent of

parents in our sample even buy a house for their marrying children. Investing

into the child’s education also entails high direct and indirect costs. Sizable costs

arise for teaching material, uniforms, school lunch, as well as tuition fees for higher

education, and they pose a hurdle for many poor families in China (Chi & Qian,

2016; Bray, 1996; Brown & Park, 2002). More importantly, sending one’s children to

school might imply high opportunity costs from forgone adolescent labor supply

in the family business, particularly in rural areas.

Traditional family support patterns are further challenged under huge internal

migration flows induced by unprecedented economic growth since the 1970s and

an increasing rural-urban income gap (Zhang & Shunfeng, 2003). According to

the National Bureau of Statistics of China (NBSC), 136 million rural migrants were

working in urban areas in China in 2016, which amounts to around 10 percent of

the total population. Better economic conditions allow for higher human capital

investment into the children which, in turn, facilitates migration to wealthier re-

gions with higher prospective income. However, migrants are discouraged from

bringing the whole family with them, as the strict household registration system

(Hukou) restricts the transfer of major social benefits. Our sample reveals that al-

2 Filial piety (xiào) is considered a key virtue in Chinese and other Asian countries’ cultures to respect
one’s parents. Confucian ethics regard filial piety as an unconditional obligation of the child, which
requires the child to reciprocate the care one’s parents have given.
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most one-third of children live in a different town than their old-age parents. As a

result, parents in old age tend to receive remittances and share children’s migration

gain, and they enjoy less company and help in time from out-migrant children due

to the enlarged distance (Guo et al., 2009).

The findings from our preferred econometric models show that children who

received marital gifts when they were young spend almost one additional visit per

month with their old-age parents, on average. In contrast, annual material trans-

fers are around 13 percent lower, compared to siblings who did not receive those

gifts. Children who received educational transfers instead – proxied with years of

schooling – tend to spend less time with their parents (0.3 fewer visits per year of

education) but rather provide more financial support: an additional year of school-

ing increases the likelihood to transfer by one percent points (pp) and the amount

by around 5 percent.

We further explore the mechanism of this outcome. Our findings suggest that

receiving marital transfers discourages migration: children who received a gift for

their marriage are 19pp more likely to live closer to their parents (in the same neigh-

borhood compared to the same town). An additional year of schooling, on the other

hand, is associated with a 3pp higher probability to live further away. Suggestive

evidence from a mediation analysis shows that the children’s residential choice as

a mechanism is quantitatively important.

We complement these findings with estimations on a subsample of children

with a college degree. This allows us to use monetary transfers instead of our proxy

variable of educational attainment. Finally, we study heterogeneous effects by fur-

ther disentangling the parental investment variables. We find that transferring the

house has a particularly pronounced impact on caregiving. We also show that co-

residing with one’s parent is a distinct form of caregiving where our proposed hy-

potheses play out differently. Finally, we confirm that our proposed hypotheses are

present for both genders, albeit more pronounced among sons.

A long-standing literature has established a strong intergenerational link between

parental transfers and children’s attention or even caregiving towards old-age par-

ents.3 Empirical studies for the US and for Europe show that inter-vivos transfers

and/or bequests from the parents towards the child are associated with more sup-

3 See Becker (1974), Cox (1987), Bernheim et al. (1985).
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port from the children at older ages, see, e.g., Alessie et al. (2014), Brown (2006),

Groneck (2016), Henretta et al. (1997), Norton and Van Houtven (2006), Norton et

al. (2013). We extend this literature by studying early life transfers and by investig-

ating different kinds of parental transfers (marital gifts versus educational invest-

ments) and different kinds of children support (time versus money). A rather small

set of studies on developing countries and China has analyzed the impact on par-

ental transfers early in life on the support from the adult children towards their

parents many years later, see Cunningham et al. (2013), Ciani and Deiana (2017)

and Ho (2019). The scarcity of studies is likely to stem from a lack of available data:

for the analysis, either a very long panel dimension is needed or – as in CHARLS –

recall questions from the old-age parent about transfers that they made when they

were young. Most closely related to our study is Ho (2019) who focuses on the

gender aspect of care and finds that higher early-life parental transfers are posit-

ively associated with support from the child, using the CHARLS data as we do.

To the best of our knowledge, this is the first study that analyzes how differ-

ent kinds of parental transfers imply different forms of children’s support and by

highlighting residential choice as a mechanism for the children’s support behavior

toward their parents.

The remainder of the chapter is organized as follows: Section 3.2 lays out the

hypotheses that we test and presents the empirical model. Section 3.3 presents

the data, describes the variables and shows some descriptive statistics. Section 3.4

presents our main results and Section 3.5 explores heterogeneity of our results. Fi-

nally, Section 3.6 concludes.

3.2 Method

Our main idea is that parents have different kinds of transfers at their disposal that

affect children’s behavior differently. We conjecture that educational investment in-

creases the children’s earning potential and incentivizes children to move away to

regions with better job possibilities. As a consequence, they tend to support their

parents with money rather than in time. However, parents can also give marital

gifts to their children. We presume that marital transfers are physically more at-

tached to the parents’ place of residence – e.g. when a house is transferred. This, in

turn, might induce children to stay closer to their parents, allowing more support in
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time. The potentially lower educational attainment that comes along with staying

at home might decrease the money support towards the parents, though.

Two main outcome variables of interest are the children’s support of the parents

in time (timesupport) and support with money (moneysupport). We aim to study the

impact of two independent variables: parental early life investment into education

(educ), and investment into the marriage of the children (marit). Assuming linearity

we have the following two models for each child i in family h at time t:

timesupportiht = αht1 + β1maritih + β2educih + x
′
ihtβ̃+ uiht1 (3.1)

moneysupportiht = αht2 + γ1maritih + γ2educih + x
′
ihtγ̃ + uiht2, (3.2)

where αht1 is family-time fixed effect and x is a set of control variables at the

child level.4 We are mainly interested in the coefficients of marit and educ.

Further, we conjecture that the location decision of the child is an important

mechanism through which parental investments affect children’s support at old

age. The resulting (physical) distance between the parents and the child, distance,

potentially drives the impact of parental transfers on the types of support – in time

or with money – of the child. We set up the following additional model:

distanceiht = αht3 + δ1maritih + δ2educih + x
′
ihtδ̃ + uiht3. (3.3)

We employ a family-time fixed effect model as our main specification for the full

sample of children to account for potential time-varying unobserved common fam-

ily characteristics.5 The term αhtj where j = {1, 2, 3} refers to Equations (3.1)-(3.3)

represents the family-time effect that accounts for common time-varying family

factors. Note that the fixed effect captures all time-varying observed and unob-

served characteristics at the household level, such as parental health and family

altruism. Observe that introducing this family-time fixed effect implies that we

only analyze variation between siblings within households. Hence, all families

with only one child – only 7.6 percent in our sample – are not considered in this

specification. As an identification assumption we require that maritalih and educih

are not correlated with the error terms uihtj, j = {1, 2, 3}.

4 It is important to note that a local distance measure between parents and children is not included in
the set of controls.

5 Reverse causality is arguably less of an issue in our analysis because of the long time-lag between
explanatory- and outcome variables. Measurement errors from erroneous recalling are at least partly
taken into account by using binary variables under the assumption that reporting errors are less severe
in that case. Further, our family fixed effect model would address measurement errors under the as-
sumption that reporting errors of the same respondent (=the parent) about each child is likely to go into
a similar direction.
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We explicitly control for a set of child characteristics listed in Section 3.3 to par-

tially account for child-level unobserved heterogeneity. For example, we include

the birth order of the child which is known to be correlated with cognitive ability.

In addition, it can be argued that individual unobserved heterogeneity is less relev-

ant after accounting for common family characteristics. For instance, innate ability

of children within families is likely to be similar.

Therefore, we assume that our family fixed effect model with child controls suf-

ficiently account for unobserved heterogeneity that may induce endogeneity issues.

More formally, the assumptions in the family fixed effects model are then

1. E [uiht|maritih, educih,xiht, αht] = 0,

2. E [αht|maritih, educih,xiht] ̸= 0,

where the index j is omitted for readability.

The literature on inter-generational transfers has generally established a posit-

ive reciprocal link between parental transfers and children’s support.6 The motives

for reciprocal behavior can be either altruistic or strategic, but the general positive

relation is present in either case. Our analysis differs from that literature by a re-

versed timing: we study parental transfers early in life towards their younger chil-

dren and the adult child’s support towards the old-age parent, suggesting to use

children’s support as the outcome variable. Further, the indirect effect of parental

transfers on the child’s location decision and the differential kinds of help in time

and in money makes it more challenging to establish the sign of the coefficients due

to opposing effects.

Let us start by discussing Equation (3.3): our first prediction is that higher edu-

cational investment into the child increases the probability that the child migrates to

places further away from the parent with better earning potentials such that δ2 > 0.

This idea is based on the migration and remittances literature, cf. Bodvarsson et al.

(2015).7 Greenwood (1975) points out that higher education increases the likelihood

for migration for various reasons: employment information and job opportunities

6 See Laferrère and Wolff (2006), for an excellent overview of the (dynamic) interconnection between
children and their parents.

7 The literature interprets migration commonly as the act of locating one’s skills in that market that
offers the highest return. The underlying human capital model implies that the migrant’s goal is to
maximize utility by choosing the location that offers the highest net return to human capital. The pro-
spective migrant calculates the value of the opportunity available in the market at potential destinations
relative to the value at the point of origin, net of the costs of moving.
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are both expected to increase with increased education, and education may reduce

the importance of tradition and family ties and increase the individual’s awareness

of other localities. Further, remittances have been put forward as a reciprocal be-

havior to pay back for family investments into the education of the family member

that migrated, cf. Rapoport and Docquier (2006) and Lucas and Stark (1985).

In contrast, we predict that marital transfers (marit) from the parent induce chil-

dren to stay closer to the parents, δ1 < 0. We conjecture that marital gifts, such as a

house nearby, are more tied to the location of the parent. Arguably, this holds par-

ticularly for men, but to a lesser extent also for women. In traditional China, due to

the patrilineal system, a daughter-in-law commonly moves in with the husband’s

family. A bride price from the son’s family, such as a house nearby, thus implies

that the new couple lives close to the son’s parents. For daughters, marital trans-

fers, or dowries, might enhance the bargaining power within the couple, see Zhang

and Chan (1999) and Brown (2009). Empowered daughters are consequently more

able to influence the location decision.

These considerations allow us to discuss the predictions for Equations (3.1)

and (3.2). As a natural consequence, the children’s location decisions affect the kind

of support towards the parents: living close is associated with help in time, while

living far away implies more help with money, assuming that immigration was

for better job possibilities. Hence, through an increased distance due, educational

transfers indirectly imply less help in time (works negatively on β2) but more finan-

cial support in equations (positive effect on γ2). Reversely, through closer residence

due to marital transfers, these transfers imply more help in time (works positively

on β1) and less financial support (works negatively on γ1) because of lower-paid

job possibilities.

In addition to these indirect effects, there are also direct effects expected from

parental investment towards children’s help irrespective of location decisions. We

expect a higher financial support from the children towards their parents when

they got more educational investments (positive effect on γ2). The literature study-

ing the trade-off between transfers in time versus money of the children – assum-

ing only one specific transfer – argues that this result is due to an opportunity cost

argument: altruistic children with high productivity (e.g. due to educational in-

vestments) rather help their parents with money than with time, cf. Pestieau and
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Sato (2008), Sloan et al. (2002), and Lillard and Willis (1997). Together with the also

positive indirect effect, we hypothesize a positive total effect of educational invest-

ments on financial support (γ2 > 0). The direct effect of educational investments on

time support is ambiguous due to an income effect (higher overall income increases

both transfers) and a substitution effect: a higher earnings potential increases op-

portunity costs of time, making the direct effect ambiguous and also the total effect

not unambiguously clear, hence β2 ≶ 0.

Taken the same opportunity costs argument, a marital transfer increases the

children’s wealth but does not lead to higher productivity of the child, implying

that this transfer has a different direct impact on the children’s helping behavior.

Here, we expect a pure income effect such that the direct effect of marital transfers

is positive for both support in time and with money (positive direct effect on β1 and

γ1). We summarize our main hypotheses in Table 3.1, where the coefficients refer

to Equations (3.1), (3.2), and (3.3).

Table 3.1. Main hypotheses

Marital

Investments

(marit)

Educational

Investments

(educ)

Time Support, Equation (3.1)

Indirect positive negative

Direct positive ambiguous

Total β1 > 0 β2 ≶ 0

Money Support, Equation (3.2)

Indirect negative positive

Direct positive positive

Total γ1 ≶ 0 γ2 > 0

Living Close to Parents, Equation
(3.3)

δ1 > 0 δ2 < 0

Notes: Hypothesized signs of the coefficients of Equations (3.1), (3.2) and (3.3). The vari-
ables used for the analysis are described in Section 3.3.

It is important to note that the coefficients in Equations (3.1) and (3.2) give us the
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total average treatment effect (ATE) which combines the direct and indirect effects

described above. Are we able to single out the indirect effect of location decisions

for the nexus between parental transfers and children’s support? This is a classical

mediation analysis that we describe and conduct in Section 3.5.8 However, the ne-

cessary assumptions to disentangle the total effect into a direct and an indirect one

are very restrictive and we argue further below that they are likely to be violated in

our data.

As a further analysis, we zoom in on the subsample of children with a college

degree in Section 3.4.2. Here, we have information on the actual amount spent for

the children’s college education and the actual amount (both in logs) of marital

transfers. For the college subsample, we employ a family-time random effect model

instead of the fixed effects model employed for the full sample. This approach is

supported by the robust version of Hausman test as proposed by Mundlak (1978a)

and Wooldridge (2010).9 Arguably, the college subsample is more homogeneous,

and ability is likely to be similar among college graduated children. College ex-

penses might also be largely determined by factors other than child ability, such as

the child’s location and the subject of study. To further control for common family

characteristics, we add a set of family-level control variables such as age, marital

status, labor force participation, health, wealth, and the source of pensions. In addi-

tion, we add wave and province dummies to the model. The analysis of the college

subsample yields additional insights on the effects of the amount of transfers and

simultaneously serves as a robustness for our results by using a more homogeneous

sample, different variables and a modified approach.

3.3 Data

We use data from China Health and Retirement Longitudinal Study (CHARLS), an

ongoing longitudinal survey that is nationally representative of Chinese older pop-

ulation aged 45 and above. CHARLS is the sister data set of the U.S. Health and

Retirement Study (HRS), the Survey of Health, Aging and Retirement in Europe

(SHARE) and the English Longitudinal Study of Aging (ELSA). CHARLS contains

rich information on demographic characteristics, health status, health care and in-
8 Cf. Imai, Keele and Tingley (2010), Imai, Keele and Yamamoto (2010), and Celli (2021).
9 The same test has also been done for specifications in the full sample, where we reject the RE assump-

tion. We therefore use FE model, of which we are in favor.



Inter-generational Transfers and Residential Choice 71

surance, retirement and pensions, work and incomes, as well as on the family struc-

ture and interpersonal transfers. The main surveys start from 2011, and they are

conducted biennially by face-to-face computer-assisted interviews. Details of the

survey design, sampling procedure and samples are described in Zhao et al. (2013)

and Chen et al. (2017).

We employ data from three waves in 2011, 2013 and 2015. There are one main

family respondent and the respondent’s spouse (if present) per household. The

respondent is treated as the parent in our analysis. Questions related to children,

inter-generational transfers between parents and each child and past marriage gifts

offered to each child (if the child has ever married) are asked to the family respond-

ent. The data allows us to focus on each child in a family as the unit of observation

and exploit the variation between siblings in each family.

Table 3.2. Family size

Number of children 1 2 3 4+ Obs

Rural 4.6% 32.8% 27.7% 34.9% 5,122

Urban 12.8% 34.8% 24.1% 28.3% 3,038

Overall 7.6% 33.5% 26.4% 32.5% 8,160

Note: Fraction of families depending on the number of children for rural and
urban families in the full sample.

We construct a sample of children by matching data of the respondent (at the

household level) with information of the child. Table 3.A1 in Appendix 3.A shows

the details of the sample selection. Important selections include focusing on only

living biological children, dropping young children who are under 20 or still in

school, and excluding never married and co-resident children.

Never married children are not considered because they might get married in

the future and receive marital gifts, thus, their investment decisions are not yet

completed. Note, however, that only 12 percent of children are never-married with

complete information in our sample.

Co-resident children are dropped because the number of visits, one of our main

outcome variables, is (naturally) not reported. In addition, the financial support

variables from co-resident children towards the parents are unavailable in the 2011

wave, and they are likely to be incomplete measures of financial support due to
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shared resources within the same household. Hence, we view co-resident children

as a distinct group of children that we drop for our main results. However, co-

residing children amount to roughly 18.6 percent of the sample and are an import-

ant group to be studied. Hence, we analyze the co-residing group separately in

Section 3.5.

In total, the selected full sample consists of 30,827 child-year observations and

14,868 children coming from 5,116 families. The college subsample consists of 3,556

observations from 1,796 children and 1,483 families.

Table 3.2 shows the distribution of family size by rural/urban households. Con-

trary to common belief, the generation we study does not primarily consist of one-

child families in either rural or urban areas. On the contrary, only 7.6% of families

have only one child. Children in our sample were mostly (i.e. 67%) born prior to the

introduction of the one-child policy in 1979. In addition, various exemption rules,

especially for rural households and ethnic minorities, applied (Wu & Li, 2011).

Support variables from the child The first time support from the child is meas-

ured by Monthly visits which represents the number of monthly visits paid by chil-

dren to parents. The second time support variable that we use is Any future help

which is an indicator variable taken from the following question:

”Suppose that in the future, you needed help with basic daily activities like eat-

ing or dressing. Do you have relatives or friends (besides your spouse/partner)

who would be willing and able to help you over a long period of time? What is

the relationship to you of that person or those persons?”

The variable represents parent’s expectations about the help in activities of daily

living (ADL) they expect to receive from their children in the future when they are

in need of long term care.

Material support is measured at the extensive and the intensive margins. Any

material support is an indicator variable whether children transferred money or in

kinds to the parents in the year before the interview. The Amount of material support

is the amount of money and in kind transfers provided over the previous year in

RMB yuan, conditional on transferring.10 We use the natural logarithm of (one

10 The survey question is ”In the past year, how much economic supports did you or your spouse receive from
your [child’s name]? Money support such as helping with living expenses and in kind support includes food or
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plus) the actual amount in regressions, which is deflated to 2015 values by the CPI

from World Bank.

Residential choice We use Distance, a categorical variable, to measure the in-

creasing distance of the children’s places of residence compared to the parents. We

define three mutually exclusive categories in a similar way to Chen et al. (2021):

living in the same neighborhood (village for rural parents), living in the same town

(county for rural parents or city for urban parents), or living in a different town.11

Marital transfers Marriage gifts are past inter-generational transfers taken from

the main questionnaire of CHARLS. Marriage transfers are composed of two parts,

namely money transfers and a house as a gift. Such variables are based on the

following questions:

”Did you give betrothal gifts when [child name] got married?

Did you buy a house for him/her when [child name] got married?

At that time, how much was the total value of the betrothal gifts/the house?”

The main explanatory variables used in the full sample analysis is an indicator

variable Any marital gift, representing whether the child received any marital trans-

fer. In a sensitivity analysis we separately study the monetary marital transfers and

the transfer of a house.

The marital gift question is a recall variable from a time potentially many years

ago and might suffer from measurement error. The average birth year of the parents

is 1948 and the average year when the child first get married is 1998. It implies that

parents at an age of 65 are ask to remember the amount of marital transfers to each

of their children, that were roughly 17 years ago, on average. Noticeably, many

parents reported different values for the same child across waves. For this reason

we choose the arguably more reliable binary variable in our baseline specification.

clothes.”.
11 The variables are constructed from the question with regard to each child: ”Where does the child nor-
mally live now?” allowing for these answer options. Note, there are slight differences between the 2011
wave and the other waves. In 2011, household members are always treated as co-residing even if they
were living apart from the family for most of the year, while in later waves they are still asked the ques-
tion about the place of residence. In our sample this accounts for roughly 5 percent of observations in
2011. Therefore, we do not have information on residential choice for these children in the 2011 wave,
and they are dropped from the sample consequently.
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We take the natural logarithm of (one plus) the amount of the marital gift in

the college subsample analysis. We convert values to 2015 prices using the GDP

deflator from Index Mundi for years prior to 1986 and the CPI from World Bank for

years 1986 onward.12

Educational investments We use the Years of education as a proxy for parental in-

vestment into the children’s education. We view this variable as a good indicator

both for schooling related costs and for indirect opportunity costs. Similar proxies

have been used in other studies in developing contexts, cf. Brown and Park (2002)

and Cunningham et al. (2013), for example. For a subsample of children who went

to college, we have information about the parental investment for the college edu-

cation, where we use the natural logarithm of (one plus) the amount of college

expenses paid by parents, deflated to 2015 prices.13

Control variables As our control variables, we have important child and parental

characteristics, as well as 27 provinces dummies and two wave dummies.

The control variables of the child are age and age squared, gender, birth order,

birth order among same sex siblings, marital status, whether received grandchild

care, and the (log) amount of material transfers received from parents during the

past year. Differentiating children based on their birth order among same sex sib-

lings addresses the anecdotal traditional role of the eldest son as the main care

provider and the first-mover advantage of older siblings in making location de-

cisions (Konrad et al., 2002; Maruyama & Johar, 2017). It also accounts for the

importance of the sex of the siblings for migration decisions, see Zhao and Zhong

(2019). Controlling for contemporaneous parental help in forms of grandchild care

and inter-vivos transfers addresses the potential concern of reciprocal current ex-

changes between generations. Birth order captures part of the innate ability of each

child, given the findings that birth order affects earnings and intelligence quotient

(Black et al., 2005; Barclay, 2015).

12 In order to deflate the variable, we make use of the variable indicating the age of (first) marriage of
the child. This variable, however, has many missing values. For those observation that report a marital
gift but not a specific marriage age, we impute it with provincial level gender specific average age at
first marriage.
13 Since we have no information about the year of graduation of the child, we take age 20 as the gradu-
ation year and deflate the expenses accordingly.
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We also include controls of the parents which are constructed at the household

level. As parental characteristics, we include age and age square of the older par-

ent, an indicator whether any parent is currently working (work), the gender of

the respondent, marital status, the number of children, educational attainment of

the higher educated parent, the number of ADL limitations of the more restricted

parent, residence type urban or rural, pension type (cf. private and public), and

parental wealth. Parental wealth is measured by the sum of parental savings and

the value of household assets, including housing, durable assets, fixed capital as-

sets, irrigable land, and agricultural assets. We use the inverse hyperbolic sine (IHS)

transformation of parental wealth in regression analysis.

Table 3.3 gives an overview of the main variables of interest, descriptive statist-

ics of the control variables are relegated to the Appendix Table 3.A2 and Table 3.A3.

The table shows that marital transfers are very prevalent in China: 62 percent of

children receive marital gifts. Marital transfers, on average, amount to 22,359 yuan.

Further, children in our sample have around seven and a quarter years of school-

ing corresponding to secondary school education on average. For children who

received financial help for their college education, the amount was 66,115, on av-

erage. Turning to the support variables of the child, we again see very prevalent

interactions between generations: there are 7 monthly visits on average per adult

child – so almost two visits per week. In addition, roughly two thirds of children

are expected to help with Activities of Daily Living (ADL) of the parent. Finally, 66

percent provide financial support with an average of 1,840 yuan.

The table further shows that there is considerable within household variation in

all variables – albeit generally lower than the between household variation – which

makes an analysis of sibling variations suitable for this sample.

Table 3.4 reveals the importance of the child’s residence for our proposed mech-

anism with respect to the inter-generational transfer behavior between parents and

their children. As expected, children who live close to their parents visit their par-

ents much more frequently (16 times per month) than those children who live fur-

ther away (only around once per month for children living in a different town).

Similarly, but less pronounced, children living close to their parents are more likely

to provide future help with ADL. Conversely, children who live in the same neigh-

borhood with their parents are 12pp less likely to provide financial aid to their
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Table 3.3. Descriptive statistics on main variables

Standard Deviation

Mean Between Within Overall

Parental transfers
Any marital transfer 0.62 0.40 0.28 0.49

Amt. marital transfer if > 0 22,359 56,113 32,825 57,756

Years of education 7.26 3.20 2.13 3.79

Amt. college expenses if > 0 66,115 70,905 16,971 70,110

Old-age support
Monthly visits 7.23 8.25 8.15 11.45

Any future help 0.68 0.44 0.16 0.47

Any material support 0.66 0.41 0.24 0.47

Amt. material support if > 0 1,840 3,380 2,046 3,674

Residential choice

Distance 1.95 0.61 0.51 0.78

Note: Monetary values are measured in RMB yuan in 2015 value (1000 yuan equals ap-
prox. 150USD). The full sample consists of 30,827 observations.

parents compared to children live in a different town. In addition, children living

further away provide a higher amount of financial transfers to their parents, on

average.

Turning to transfers from the parent, Table 3.4 shows that children who live

close by their parents are 10pp more likely to receive marital gifts compared to chil-

dren living further away. Yet, the amount of marital transfers does not show such

a clear pattern. Here, the amount is actually highest among children who live in

a different town. This, however, might be due to the fact that parents who have

children that live in a different town are better educated and are likely to be richer

compared to parents with children living close by. In contrast, children with higher

educational attainment tend to live further away from their parents. Children live

in the same neighborhood have 1.6 fewer years of education compared to those

live the furthest. More pronounced, though not reported in the table, the fraction

of children with high-school education or above is twice as large (28 versus 14 per-
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Table 3.4. Living proximity, parental transfers, and old-age support

Same neighborhood Same town Different town
Old-age support in Time

Monthly visits 16.03 4.15 1.02
Any future help 0.70 0.67 0.64

Old-age support with Money
Any material support 0.59 0.69 0.71
Amt. material support (if > 0) 1,216 1,510 2,888

Marital transfers
Any marital transfer 0.68 0.59 0.58
Amt. marital transfer (if > 0) 22,390 19,749 26,002

Educational investment
Years of education 6.60 7.20 8.15
Amt. college expenses (if > 0) 55,888 59,636 72,381

Observations 10,276 11,881 8,670
Fraction 33.3% 38.5% 28.1%

Note: Means in different residence groups are reported. The three residential choice measures are
mutually exclusive, as defined before in Section 3.3. Monetary values are measured in RMB yuan
(1000 yuan equals approx. 150USD) in 2015 values.

cent) if the child lives in a different town compared to a child living in the same

neighborhood than its parents.

Overall, the results in Table 3.4 already provide some suggestive evidence in

favor of our main hypotheses: children who received a marital transfer are more

likely to live close by their parents and they provide help towards their parents

more in time rather than financially. In contrast, children who received more edu-

cational investments are more likely to live further away. We will explore whether

these results carry over in our full empirical model in the next sections.

3.4 Results
3.4.1 Full sample

Our main results are depicted in Table 3.5. Panel A to panel C are disentangled

by different outcome variables according to Equations (3.1)-(3.3), employing the

family fixed effect (FE) model.
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Table 3.5. Old-age support and residential choice

Panel A: Support in Time

Monthly visits Any future help

Any marital transfer 1.167∗∗∗ 0.008

(0.294) (0.005)

Years of education -0.304∗∗∗ -0.000

(0.039) (0.001)

Observations 30,827 30,827

R-squared 0.063 0.023

Panel B: Support in Kind

Any material support Amount material support

Any marital transfer -0.008 -0.134∗∗∗

(0.008) (0.026)

Years of education 0.011∗∗∗ 0.049∗∗∗

(0.001) (0.003)

Observations 30,827 20,391

R-squared 0.026 0.063

Panel C: Residential Choice

Distance Parent-Child

Any marital transfer -0.188∗∗∗

(0.019)

Years of education 0.031∗∗∗

(0.003)

Observations 30,827

R-squared 0.064

Further controls in Panels A, B, and C

Family-time fixed effect Yes Yes

Child controls Yes Yes

Robust standard errors in parentheses, ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Notes: Panel A, B and C presents results from Equations (3.1),(3.2), and (3.3), respectively. Child con-
trols consist of child’s age, age square, birth order, birth order same sex, marital status, and contempor-
aneous parental help of grandchild care and downward inter-vivos transfers. Amount material support
is the natural logarithm of the actual amount. Standard errors are clustered at the household level. Full
set of results can be found in Table 3.A4 in the Appendix. Within R-squared is reported.
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Panel A shows the total effect of parental transfers on children’s time support.

Children who received any marital gift are spending 1.2 additional visits per month

with their parents, on average. The effect on the probability of providing future

help is also positive but not significantly different from zero. Reversely, an ad-

ditional year of education is associated with 0.3 fewer visits. Again the effect on

future ADL help is insignificant.

Turning to children’s in-kind support in Panel B we again find support in favor

of our hypotheses where the impact of both transfers is turned around: the edu-

cational variable yields significantly positive results for both the incidence and the

amount of monetary transfers. One more year of education increases the incidence

by 1.1pp and the conditional amount by 5 percent.14 Marital transfers, however

are negatively associated with the incidence and the amount of children’s money

support, for instance, receiving marital gifts reduces the child’s annual material

transfers by around 13 percent.

In line with our hypotheses, marital transfers seem to incentivize more time

or physical support but discourage monetary transfers, while this is reversed for

educational transfers. Regression results, including the full set of control variables,

are relegated to Table 3.A4 in the Appendix. Results show insignificant effects for

age and marital status, yet very significant effects for the gender variable. Condi-

tional on child characteristics and the incidences of receiving different investments,

sons pay more visits, are more likely to provide future help, and transfer larger

amounts of material support conditional on transferring. Contemporaneous ex-

changes between generations also take place: children who received grandchild

care from parents visit parents more often, are more likely to provide ADL help in

the future and provide material support, and transfer higher amounts of material

support.

Panel C shows how different parental transfers toward their children impacts

the children’s place of residence. We find a clear association according to our hypo-

theses: Receiving marital gifts significantly decrease the distance to one’s parents,

while educational investments increase the distance. Children who received mar-

ital gifts are 18.8pp less likely to increase the distance measure by one unit, e.g.

14 The percentage change is calculated based on an exponential transformation of the coefficient, i.e.,

100 ·
(

e(0.049)− 1
)
= 5.02%.



80 Chapter 3

transit from living in the same neighborhood to living in the same town. Receiving

an additional year of schooling, on the other hand, increases the probability to live

further away by 3.1pp.

Again, Table 3.A4 in the Appendix depicts coefficients for the control variables.

The results show that sons are more likely to live close to their parents compared

to daughters. Further, despite the traditional norms, it is not necessarily the oldest

son who resides closely with parents as the birth order among same-sex siblings has

a negative impact on the living distance. Similar gender and birth order patterns

have also been documented in the literature (Lei et al., 2015; Ma & Wen, 2016).

3.4.2 College sample

In order to study the actual amounts of both kinds of parental investments and

focus on a more homogeneous group of children, we focus on the subsample of

children with a college degree. College expenses are the only available schooling

expenditure, thus information simultaneously on the amount of both marital trans-

fer and educational investments is only available for this subsample.

We show results from a family-time random effect model as described in Sec-

tion 3.2. The analysis of the amount of parental transfers allows us to compute the

marginal returns of parental transfers. A full set of results are reported in Table 3.A5

in the appendix.

Results shown in Panel A in Table 3.6 indicate that a 10 percent increase in mar-

ital transfers increases the frequency of monthly visits by 0.01. However, the impact

of marital transfers on providing future help is less clear. In contrast, the amount of

college expenses has a statistically significant negative impact on both monthly vis-

its and the probability of providing future help, albeit quantitatively rather small.

Turning to Panel B, marital transfers only have a negative impact on material

support at the intensive margin. A 10 percent increase in marital transfers predicts

a reduction of material support amount by around 0.1 percent. Both the probab-

ility and the amount of material support are increased by college expenses, albeit

insignificantly.

In general, consistent with our hypotheses, a larger amount of marital transfers

induces more time support but less material support, and the amount of college in-

vestment is found to be negatively linked with time help. We also find the marginal
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returns of parental investments to be economically small.

If children’s residential choice is taken as the outcome variable, we also find

supporting evidence in line with our hypotheses. Panel C in Table 3.6 shows that

higher marital transfer increases the probability of living closer. In contrast, a child

who received more college expenses is more likely to move further away from the

parents.

3.5 Further analysis

In the following, we present additional results and robustness checks of our main

analysis. Throughout this section, we solely focus on the family-time fixed-effect

model.

3.5.1 Mediation analysis

We follow Imai, Keele and Yamamoto (2010) and present a mediation analysis that

allows determining the indirect effect of parental investment on children’s support

that operates through the children’s location decision. However, the necessary

assumption of sequential ignorability can be viewed as quite restrictive. The as-

sumptions can be summarized as (i) no unmeasured treatment-outcome confound-

ing, (ii) no unmeasured treatment-mediator confounding, and (iii) no unmeasured

mediator-outcome confounding. For our analysis, assumptions (i) and (ii) require

exogeneity of the parental investment variables and the children’s location decision

if children’s support is the outcome variable, cf. Equations (3.1) and (3.2). While

our proposed FE model addressed endogeneity concerns with the parental invest-

ment variables, these seem to be even more severe if we would use the children’s

location as our explanatory variable. Moreover, Assumption (iii) additionally re-

quires that there are no unobserved characteristics that simultaneously affect the

location decision and the children’s helping behavior. This assumption is hard to

defend since it is likely that individual-specific unobserved characteristics from the

child simultaneously determine the location decision and the children’s support

behavior.

With these caveats in mind, we still present mediation analysis results estim-

ated via ordinary least squares on within-transformed variables to account for un-

observed family characteristics. We view this as suggestive evidence pointing to
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Table 3.6. Old-age support from children, college sample

Panel A: Support in Time

Monthly visits Any future help

ln(Amt marital transfers+1) 0.110∗∗ 0.003

(0.043) (0.002)

ln(Amt college expense+1) -0.202∗∗∗ -0.004∗∗

(0.062) (0.002)

Observations 3,566 3,566

R-squared∗ 0.178 0.198

Panel B: Support in Kind

Any material support Amount material support

ln(Amt marital transfers+1) 0.001 -0.013∗∗

(0.002) (0.006)

ln(Amt college expense+1) 0.003 0.009

(0.002) (0.008)

Observations 3,566 2,409

R-squared∗ 0.164 0.109

Panel C: Residential Choice

Distance Parent-Child

ln(Amt marital transfers+1) -0.013∗∗∗

(0.003)

ln(Amt college expense+1) 0.019∗∗∗

(0.005)

Observations 3,566

R-squared∗ 0.136

Further controls in Panels A, B, and C

Family-time random effect, Child controls, Parental controls, Region Dummies, and
Wave Dummies

Robust standard errors in parentheses, ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Notes: Child controls consist of child’s age, age square, birth order, birth order same sex, marital status,
and contemporaneous parental help of grandchild care and downward inter-vivos transfers. Parental
controls consist of parental age, age square, gender, work status, marital status, the number of children,
educational attainment, wealth, the number of ADL limitations, residence type (urban or rural), and
pension type. Standard errors are clustered at the household level. The full set of results can be found in
Table 3.A5 in the Appendix. Overall R-squared is reported.
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the relative importance of the location decision for the total effect that we report in

our main analysis.

To estimate the indirect effect for the nexus between a treatment, treat = (marit, educ),

on an outcome, outcome = (timesupport, moneysupport), that operates through a

mediator, distance, we set up the following regressions:15

˜outcomeiht = β̃1 t̃reatih + x̃
′
ihtβ̃+ ũiht1 (3.4)

˜mediatoriht = δ1 t̃reatih + x̃
′
ihtδ̃ + ũiht2 (3.5)

˜outcomeiht = ι1 t̃reatih + ι2 ˜mediatoriht + x
′
ihtι̃+ ũiht3, (3.6)

where we perform within transformations for all variables denoted with a tilde,

e.g., x̃iht = xiht − x̄ht. The coefficient ι1 measures the direct effect of the treatment

on the outcome. The indirect effect is ι2δ1, and combines the effect of the treatment

on the mediator and the effect of the mediator on the outcome. Finally, the total

effect is estimated with β̃1 that corresponds to our main FE specification described

in Section 3.2. Table 3.7 shows results from the mediation analysis.16

The table shows strong and significant indirect effects throughout, indicating

that the location decision plays a significant role in the nexus between parental in-

vestment and children’s support. In addition, the signs of the indirect effects are all

in line with our hypotheses: the indirect effects of marital transfers on time support

that operate through the location variable are positive, while they are negative for

the money support variable. Analogously, the indirect effects of the educational

variable are negative for time support and positive for money support of the par-

ents.

The direct effect of the parental investment variables is much less strong. For

marital transfers, the negative signs of the coefficients contradict our hypotheses.

We predicted a positive direct effect of marital transfers on children’s support both

in time and with money due to a positive income effect. All but one coefficient

are insignificantly different from zero, though. The direct effect of the educational

15 Note that when estimating marit as the treatment variable we add educ as a control variable in xiht
and vice versa.
16 For the estimation we make use of the Stata command medeff, cf. Hicks and Tingley (2011). The
estimation makes use of Equations (3.5) and (3.6) only (Equation (3.4) is redundant and was only added
to ease exposition), and the total effect is determined by means of ι1 + ι2δ1. This parametric estimates
yield almost identical coefficients and significance for the total effect than shown in Panel A and B in
Table 3.5, minor differences are due to the different estimation approaches.



84 Chapter 3

Table 3.7. Mediation analysis

Time support Money support

Monthly visits Any
Future help

Any
material support

Amount
material support

Treatment: Marital transfers

Indirect Effect (ι2δ1) 1.447** 0.004** -0.006** -0.036**

[1.157,1.742] [0.003,0.006] [-0.007,-0.004] [-0.047,-0.027]

Direct Effect (ι1) -0.280 0.004 -0.003 -0.099**

[-0.722,0.170] [-0.006,0.014] [-0.017,0.012] [-0.146,-0.051]

Total Effect (β̃1) 1.167** 0.008 -0.008 -0.134**

[0.661,1.667] [-0.001,0.018] [-0.022,0.006] [-0.181,-0.088]

Fraction Mediated 1.236** 0.490 0.542 0.269**

[0.868,2.188] [-2.599,5.112] [-5.051,6.608] [0.201,0.412]

Treatment: Years of Schooling

Indirect Effect (ι2δ1) -0.241** -0.001** 0.001** 0.006**

[-0.279,-0.200] [-0.001,-0.001] [0.001,0.001] [0.005,0.008]

Direct Effect (ι1) -0.063** 0.001 0.010** 0.042**

[-0.122,-0.004] [-0.001,0.002] [0.008,0.012] [0.036,0.048]

Total Effect (β̃1) -0.304** 0.000 0.011** 0.049**

[-0.374,-0.237] [-0.001,0.001] [0.009,0.013] [0.042,0.055]

Fraction Mediated 0.792** 0.645 0.082** 0.128**

[0.644,1.013] [-14.09,17.42] [0.070,0.101] [0.113,0.146]

95%-confidence interval brackets, ∗∗ p < 0.05
Note: Mean effect from the mediation analysis using within-transformed variables. Indirect effect is ι2δ1
from Equations (3.5) and (3.6), the direct effect is ι1 from Equation (3.6), the total effect is ι1 + ι2δ1 which
corresponds to β̃1 from Equation (3.4). Fraction Mediated is the ratio of the indirect and the total effect.
Standard errors are clustered at the household level. Amount material support is the natural logarithm
of the actual value. Control variables comprise of observed (within-transformed) child characteristics,
see 3.A2 for a full variable list.
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variable is more in line with our predictions. In particular, it shows a positive direct

effect on money support.

The mediation analysis allows us to assess the relative importance of the indirect

relative to the total effect shown as the fraction mediated in Table 3.7. The results

reveal that the indirect effect is particularly strong for the time-support variables.

For instance, 79 percent of the effect of schooling on monthly visits is mediated by

the location variable.17 In contrast, the fraction mediated is somewhat smaller for

the money support variables, ranging from 13 percent for education and 27 percent

for marital transfers on the amount of material support.

3.5.2 Disentangling investments

The variables that we use in our main specification can be further disentangled to

study heterogeneous and non-linear effects. In particular, we split the marital in-

vestment variable into two different indicator variables whether the child received

money for the marriage, or whether the child received a house.18 Descriptive stat-

istics indicate that the incidence of receiving a house is lower (9 percent of children

compared to 53 percent who receive money), while the value is higher (89,591 yuan

versus 10,644 as money gifts).

In addition, we disentangle the two categorical variables educ and distance. We

construct four indicator variables for educational attainment depending on the de-

gree received. Finally, we disentangle the distance measure by constructing an in-

dicator for the closest distance (same neighborhood) and the furthest distance (differ-

ent town) between children and parents.

Results from the family-time fixed effects model for the full sample are shown

in Table 3.8. The results confirm a stronger effect of transferring a house, compared

to money as a marital gift. This is the case for the number of visits, the future help

with ADL, the amount of financial transfers, and for the decision of the children

to live close to one’s parents. This is in line with our proposed hypotheses that a

house as a marital gift near the parents serves as a device to bind children closer to

the parents in order to facilitate help in time when the parents become old.

In addition, there appears to be a clear gradient over the indicator variables for

17 For marital transfers, the fraction mediated (1.235) is larger than one, which is due to opposing signs
from the indirect and the direct effect.
18 Note that the indicator variable for the house does not exclude additional monetary transfers.
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the educational attainment on the magnitude of visits, the probability to provide

material transfers, and the amount of material transfers, going in opposite direc-

tions. It seems that our proposed hypotheses are present for all educational levels.

For instance, received educational support until college decreases the number of

monthly visits by 4.9, compared to illiterate siblings. However, it increases the

probability of providing material support by 15.5pp and the conditional amount of

material transfer by 103 percent.19,20

Finally, we find that parental investments work in the proposed directions when

using the two location indicators: We find significantly positive effects of marital

transfers for living in the same neighborhood and a negative association with liv-

ing in a different town. The opposite signs appear for the educational investment

variable.

3.5.3 Co-residence

Co-residence of an adult child and his or her family with the parents in one house

is a peculiar form of support. Around 20 percent of child-level observations in our

sample are co-resident children, which makes it a quantitatively large subsample.

However, various characteristics make it challenging to study this sub-group for

our analysis. First, co-residence can be viewed as a combination of the child’s loca-

tion decision and support towards the parent. Further, time- and monetary support

is hard to quantify: information about how much time children and their parents

spend with each other is missing, and financial transfers are difficult to measure

when there are shared finances.21

We hence investigate co-residence as a further location decision only, compared

to the distance measured studied above. We then assess the importance of parental

transfers towards the decision to co-reside. Table 3.9 shows results for the location

decision co-residing and compare it to our former closest measure same neighborhood,

19 The percentage change is calculated based on an exponential transformation of the coefficient, i.e.,

100 ·
(

e(0.708)− 1
)
= 102.99%.

20 The pattern is less clear for Any future help, where the coefficients are first significantly positive, and
then they turn negative for college-educated children.
21 As outlined above, this is the reason why we did not include co-resident children in our main analysis.
Note, however, that our main results largely stay the same when including co-resident children in our
analysis. However, we have to proxy the number of visits to ’every day’, and we can only use two of
the three waves due to data availability for co-resident children in one wave. Results are available upon
request.
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Table 3.8. Disentangling marital transfers and educational investments

Old-age support Residence choice

Monthly
visits

Any
future help

Any
material
support

Amount
material
support

Same
neighborhood

Different
town

Marital transfers

Money 0.830*** 0.006 -0.007 -0.108*** 0.062*** -0.101***

(0.297) (0.005) (0.008) (0.026) (0.012) (0.011)

House 3.306*** 0.019** -0.012 -0.300*** 0.171*** -0.176***

(0.528) (0.009) (0.013) (0.043) (0.021) (0.017)

Educational investments (ref. group: Illiterate)

Primary school -0.041 0.005 0.029*** 0.074*** -0.018 0.032***

(0.342) (0.006) (0.009) (0.029) (0.014) (0.012)

Secondary school -0.768** 0.011* 0.052*** 0.147*** -0.045*** 0.064***

(0.378) (0.006) (0.010) (0.031) (0.015) (0.013)

High school -1.771*** 0.010 0.089*** 0.332*** -0.104*** 0.095***

(0.478) (0.007) (0.012) (0.040) (0.018) (0.017)

College and above -4.905*** -0.011 0.155*** 0.708*** -0.249*** 0.259***

(0.529) (0.009) (0.015) (0.047) (0.021) (0.022)

Observations 30,827 30,827 30,827 20,391 30,827 30,827

R-squared 0.069 0.024 0.025 0.071 0.125 0.047

Robust standard errors in parentheses, ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Note: Results from family-time fixed effects specification. Amount material support is the natural
logarithm of the actual value. Child controls consist of child’s age, age square, birth order, birth
order same sex, marital status, and contemporaneous parental help of grandchild care and down-
ward inter-vivos transfers. Full set of results can be found in Table 3.A6 in the Appendix. Within
R-squared is reported.
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one where we include co-residing children (column 3) and one version where we

do not include them (column 2).

Comparing observable characteristics for co-resident children, we observe sim-

ilar averages. Notable differences of co-resident children are that they are younger

(35 vs. 39, on average), less likely to be illiterate (-7pp) but also less likely to be

college graduates (-3pp), they tend to have younger parents (63 vs. 67) and fewer

siblings (one less on average).

Table 3.9. Co-residing or living close by?

(1) (2) (3)

Co-Residing
Non co-residing

same neighborhood
Same neighborhood

incl. co-residing

Marital transfer: Money 0.004 0.050*** 0.053***

(0.008) (0.010) (0.011)

Marital transfer: House -0.076*** 0.185*** 0.109***

(0.014) (0.018) (0.018)

Years of education -0.009*** -0.010*** -0.019***

(0.001) (0.001) (0.001)

Observations 39,917 39,917 39,917

R-squared 0.233 0.051 0.224

Robust standard errors in parentheses, ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Note: Results from family-time fixed effects specification. Children controls as given in Table 3.8. Within
R-squared is reported.

Results shown in Table 3.9 column (1) show insignificant effects of money as

a marital gift for the decision to co-reside. However, we find a significantly neg-

ative coefficient for transferring a house as a marital gift on the child’s decision to

co-reside which is contrary to our findings for the other indicator variable for a

close distance, same neighborhood. The negative sign is, however, not necessarily

contrary to our proposed mechanism. It seems unlikely that parents would trans-

fer the house as a marital gift to their children where they still live in by the time of

the marriage. Rather it is likely that parents would financially support children in

buying a house nearby, which is consistent with the large and positive coefficient

in column (2). Co-residing children might still eventually get the house from their

parents ex-post as a bequest. This, however, cannot be analyzed with our data.
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Columns (2) and (3) in Table 3.9 confirm a positive effect of marital gifts on a

child’s probability of proximate living, regardless of the inclusion of co-residence,

and show that receiving a house rather than only monetary gifts has a greater im-

pact in magnitude. More years of education also lead to a lower probability of

living in the same neighborhood. Results support our proposed mechanism even

when the special group of co-resident children are considered.

3.5.4 Gender differences

In China, gender differences exist in almost every aspect of family transfers due

to the patriarchal social system and a patrilineal tradition (Greenhalgh, 1985). Tra-

ditionally, parents invest more in male descendants because sons are considered

as long-term members of the family and, in return, sons take the responsibility of

helping the parents when they are old (Greenhalgh, 1985; Whyte, 2003).22

We thus expect that our hypotheses set out in Section 3.2 hold particularly for

sons while it remains an open question whether they also hold for daughters.

Descriptive statistics in Table 3.10 show surprisingly comparable transfer beha-

vior within the family, although someone lower for daughters. First, in contrast

to the traditional patrilineal tradition, also daughters provide support to their par-

ents: parents expect from two thirds of their daughters that they will provide care

(compared to 71% of sons), they pay five visits per month (versus 10 for sons) and

daughters are even more likely to provide material transfers, although with a lower

amount. Parental transfers towards the parent are also present towards both sons

and daughters, albeit sons receive higher transfers - both for the marriage and for

education. The most notable difference is the house as a marital gift which is almost

exclusively given to sons.

A potential mechanism through which daughters still might live closer by their

parents followed by marital gift might be a higher bargaining power through the

dowry. In addition, marital gifts incentivize closer residence for both genders by

inducing a child’s guilt of leaving parents behind with little companionship and

care. Similarly, educational investment facilitates job-related migration for both

sons and daughters. Although it is documented that daughters are more likely

to migrate to wealthier regions through marriage (Das Gupta & Shuzhuo, 1999),
22 For instance, sons are preferred through prenatal selection (Ebenstein, 2010), and they enjoy a higher
school enrollment rate and more schooling related expenditures (Song et al., 2006; Gong et al., 2005).
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higher educational attainment may still enlarge the physical distance by facilitating

marriage-related migration through matching in the marriage market.

Table 3.10. Inter-generational transfers by gender

Sons Daughters

Marital transfers

Prop. money transfer 52.4% 53.0%

Amount (if > 0) 14,281 7,744

Prop. house transfer 19.8% 0.6%

Amount (if > 0) 86,885 172,386

Educational investment

Years of Education 8.0 6.7

College financed by parents 76.8% 78.7%

Amount (if > 0) 71,016 60,404

Inter-generational support

Visits, incidence 97.1% 96.5%

Monthly visits (if > 0) 10.1 5.3

Future help expected 71.0% 64.7%

Material transfers 63.0% 68.7%

Amount (if > 0) 2,226 1,554

Observations 13,788 17,039

Note: Monetary values are measured in RMB yuan in 2015 value
(1000 yuan equals approx. 150USD).

With the improvement of women’s socioeconomic status in recent years, gender

differences in old-age support are decreasing. Evidence from urban China shows

that daughters’ financial help has surpassed sons’ contributions (Xie & Zhu, 2009).

Ho (2019) finds that daughters repay parental transfers with more help and com-

posite support. Since migration opportunities are becoming more accessible and in-

ternal migration has grown in popularity, not only sons but also daughters migrate

to cities for better earning potentials. The improved economic status of daughters

also increases their opportunity cost of caregiving, which could further weaken the

traditional gender division in financial and instrumental support to parents (Song
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et al., 2012).

To test gender differences for our proposed hypotheses, we employ the same

family-time fixed effects model extended by introducing interaction terms of the

child’s gender (son) with all control variables in our model.

Table 3.11. Gender differences

Monthly
visits

Any
future help

Any
material
support

Amount
material
support

Distance

Any marital transfer 0.729** 0.003 0.002 -0.132*** -0.166***

(0.335) (0.006) (0.009) (0.031) (0.022)

Any marital transfer # Son 0.834* 0.011 -0.024* -0.015 -0.041

(0.478) (0.009) (0.012) (0.042) (0.031)

Years of education -0.084* 0.002*** 0.008*** 0.050*** 0.020***

(0.043) (0.001) (0.001) (0.004) (0.003)

Years of education # Son -0.583*** -0.005*** 0.008*** -0.001 0.031***

(0.054) (0.001) (0.001) (0.005) (0.003)

Son 0.957 0.184*** -0.275*** 1.690*** 0.420*

(3.581) (0.070) (0.103) (0.368) (0.229)

Observations 30,827 30,827 30,827 20,391 30,827

R-squared 0.079 0.027 0.029 0.068 0.078

Robust standard errors in parentheses, ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Note: Results from family-time fixed effects specification where every covariate is interacted with the
gender index son. Amount material support is the natural logarithm of the actual value. Children controls
as given in Table 3.8. Within R-squared is reported.

The results in Table 3.11 suggest that the patterns found in the baseline specific-

ation are present both for sons and daughters, as seen by the significant coefficients

for marital transfers and years of schooling alone. However, we find that our pro-

posed mechanism is clearly stronger for sons compared to daughters. The correla-

tion between marital transfers and the number of visits is 0.8 higher if the child is a

son (significance at the 10% level). Similarly, the probability for an upward financial

transfer is lower for sons compared to daughters after receiving a marital gift.23 An

23 Note that we find the gender difference to be insignificant when the outcome variable changes to
expected future help which somewhat contradicts the findings by Ho (2019), who studies current ADL
help and allows only the interested parental investments to differ across genders.
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even greater gender difference can be found for the education variable: education

has a stronger negative effect on time support for sons (seen by the significant neg-

ative coefficients of the interaction term on visit frequency and future ADL help)

and a more pronounced positive effect for the incidence of money support. Also,

the interaction term is important if the distance is taken as the outcome variable:

the positive association between education and the distance towards one’s parents

is even stronger for sons.24

3.6 Conclusion

This study analyzes whether and how parental early life transfers affect children’s

support to their parents at older ages. We empirically examine the links between

educational investment and marital transfers from the parents, residential choices

and old-age support of their offspring. We use data from the Chinese panel survey,

CHARLS, and employ a family-time fixed effect model to account for endogeneity

issues brought by unobserved family factors.

Our results suggest that strong inter-generational reciprocity exists and that it

seems to benefit both parents and children. However, parents’ need for care po-

tentially discourages children’s education and career enhancements. Better edu-

cated children increase the spatial dispersion of families by encouraging migration,

which might leave behind parents with no one to help once they become in need of

long-term care.

The results highlight the dilemma that well-educated children face when they

make their location decisions and, in this respect, provide additional arguments

for public social insurances. Extending social insurances at older ages would not

only improve the living quality of old-age people. It would also encourage children

from less developed regions to migrate for better job opportunities, since social in-

surances reduce the parents’ need for informal care from their offspring and free

children from heavy care responsibility. By facilitating migration, extended pub-

lic social security and long-term care systems might generate positive effects on

economic growth and mitigate inequality in society.

24 We also found evidence that the gender differences are more pronounced (in terms of significant
interactions) for different subgroups. We indeed found big gender differences among the group of
children with lower educated parents, while there was only very little gender difference for children
with highly educated parents. Results are available upon request.
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3.A Appendix

Sample and descriptives The original unbalanced sample consist of 13,755 famil-

ies with 40,871 children and 93,590 child-year observations. Children across waves

are first matched through the household ID and the child ID. Children with in-

consistent gender, and large differences in age and educational attainment after

the matching are removed. We restrict the sample to living biological children be-

cause adopted or fostered children could be essentially different. Since biological

information is only available in the 2013 wave, new children that entered in 2015

are excluded. We consider children at age 20 or older or who have finished school

such that their education is likely to be completed. Marital gift questions are asked

with regard to the child’s (first) marriage, we thus exclude children who were never

married. Apart from these selections, missing values of variables cause a further re-

duction in sample sizes. We also discard children who co-reside with their parents

as in these family arrangements inter-generational transfers (time spend together,

financial support) is hard to disentangle. Finally, families with one child in the

sample, either actual single-child families or families left with only one child due

to previous selections, are effectively excluded in fixed-effects analysis as there is

no within-family variation.

Table 3.A1. Sample selection

Selection 2011 2013 2015 Total

Original Sample 27,398 31,348 34,844 93,590

Inconsistencies after matching -3,441 -4,449 -4,323 12,213

Non living biological -1,032 -1,659 -7,092 -9,783

Age under 20 or in school -1,639 -1,529 -977 -4,115

Never married -3,415 -3,353 -2,819 -9,587

Missing values -3,804 -3,382 -3,229 -10,415

Co-resident -2,282 -3,178 -3,357 -8,817

Single-child families -2,331 -2,657 -2,815 -7,803

Selected FE sample 9,454 11,141 10,232 30,827

Selected college subsample 9,26 1,280 1,360 3,566

Notes: Number of observations (child-level) per wave and total number of child-year
observations (Total) that are dropped from the original sample in order to construct our
final selected sample.
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Table 3.A2. Descriptive statistics: full sample

Variable Mean SD Min Max

Child characteristics

Age 40.44 8.44 20 72

Age2 1706 704 400 5184

Son 0.45 0.50 0 1

Birth order 2.41 1.37 1 10

Birth order same sex 1.72 0.92 1 9

Marital status 0.97 0.18 0 1

Grandchild care 0.11 0.32 0 1

Ln amt inter-vivo 0.83 2.28 0.00 11.91

Parent characteristics

P Nr. children 4.09 1.52 2 10

P male 0.50 0.50 0 1

P working 0.63 0.48 0 1

P age 68.80 8.67 45 100

P age sqr 4808 1199 2025 10000

P married 0.73 0.45 0 1

P Nr. ADL 1.88 2.70 0 12

P urban 0.33 0.47 0 1

P educ: primary school 0.45 0.50 0 1

P educ: secondary 0.19 0.39 0 1

P educ: high and above 0.10 0.30 0 1

P pension: government 0.06 0.23 0 1

P pension: firm 0.07 0.26 0 1

P pension: private 0.03 0.17 0 1

P pension: public 0.55 0.50 0 1

P wealth IHS 10.47 3.50 -13.76 15.55

Province 17.40 10.62 1 34

Wave 2013.05 1.60 2011 2015

Notes: Full sample with 30,827 observations.
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Table 3.A3. Descriptive statistics: college sample

Variable Mean SD Min Max

Child characteristics

Age 35.79 7.60 22 68

Age2 1,338 597 484 4,624

Son 0.51 0.50 0 1

Birth order 1.91 1.18 1 10

Birth order same sex 1.44 0.78 1 9

Marital status 0.98 0.14 0 1

Grandchild care 0.20 0.40 0 1

Ln amt inter-vivo 1.89 3.47 0.00 11.84

Parent characteristics

P Nr. children 2.85 1.43 1 10

P male 0.53 0.50 0 1

P working 0.59 0.49 0 1

P age 64.00 8.85 45 93

P age sqr 4,174 1,174 2,025 8,649

P married 0.87 0.34 0 1

P Nr. ADL 1.06 2.13 0 12

P urban 0.58 0.49 0 1

P educ: primary school 0.27 0.44 0 1

P educ: secondary 0.29 0.45 0 1

P educ: high and above 0.37 0.48 0 1

P pension: government 0.15 0.36 0 1

P pension: firm 0.22 0.41 0 1

P pension: private 0.08 0.27 0 1

P pension: public 0.47 0.50 0 1

P wealth IHS 11.57 3.77 -13.61 15.61

Province 17.99 10.36 1 34

Wave 2,013.24 1.58 2,011 2,015

Notes: college subsample with 35,66 observations
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Table 3.A4. Old-age support and residential choice: full sample FE

Old-age support Residence choice

VARIABLES
Monthly

visits
Any

future help

Any
material
support

Amount
material
support

Distance

Parental investments

Any marital transfer 1.167*** 0.008 -0.008 -0.134*** -0.188***

(0.294) (0.005) (0.008) (0.026) (0.019)

Years of education -0.304*** -0.000 0.011*** 0.049*** 0.031***

(0.039) (0.001) (0.001) (0.003) (0.003)

Child controls

Age 0.096 -0.000 0.004 0.002 -0.025***

(0.116) (0.002) (0.003) (0.011) (0.008)

Agesqr -0.002 -0.000 -0.000 -0.000 0.000**

(0.001) (0.000) (0.000) (0.000) (0.000)

Son 4.814*** 0.047*** -0.086*** 0.084*** -0.221***

(0.243) (0.005) (0.006) (0.021) (0.015)

Birth order -0.402** -0.006* -0.009* 0.023 0.027**

(0.189) (0.004) (0.005) (0.016) (0.011)

Birth order same sex 0.084 0.001 0.006 -0.063*** -0.027***

(0.156) (0.003) (0.004) (0.014) (0.010)

Marital status: married 0.476 0.010 0.079*** 0.059 -0.101***

(0.474) (0.010) (0.015) (0.046) (0.030)

Any grandchild care 1.350*** 0.046*** 0.020** 0.238*** 0.005

(0.320) (0.006) (0.009) (0.032) (0.020)

Ln amt inter-vivo -0.039 -0.000 -0.005*** -0.012** -0.004

(0.047) (0.001) (0.002) (0.005) (0.003)

Observations 30,827 30,827 30,827 20,391 30,827

R-squared 0.063 0.023 0.026 0.063 0.064

Robust standard errors in parentheses, ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Note: Results are based on the family-time fixed effects model. Amount material support is the natural
logarithm of the actual value. Standard errors are clustered at the household level. Within R-squared is
reported.
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Table 3.A5. Old-age support and residential choice: college RE

Old-age support Residence choice

VARIABLES
Monthly

visits
Any

future help

Any
material
support

Amount
material
support

Distance

Parental investments

ln(Amt marital+1) 0.110** 0.003 0.001 -0.013** -0.013***
(0.043) (0.002) (0.002) (0.006) (0.003)

ln(Amt college+1) -0.202*** -0.004** 0.003 0.009 0.019***
(0.062) (0.002) (0.002) (0.008) (0.005)

Child controls

Age -0.018 -0.002 0.018 0.042 -0.029
(0.261) (0.009) (0.011) (0.039) (0.020)

Agesqr 0.002 0.000 -0.000 -0.000 0.000
(0.003) (0.000) (0.000) (0.000) (0.000)

Son -1.269*** 0.026* -0.061*** 0.074 0.081***
(0.418) (0.014) (0.015) (0.058) (0.032)

Birth order 0.247 -0.005 -0.019* 0.027 -0.010
(0.327) (0.011) (0.011) (0.045) (0.026)

Birth order same sex -0.103 0.021* 0.009 -0.022 0.059**
(0.362) (0.012) (0.013) (0.054) (0.029)

Marital status: married 1.766 0.101 0.047 -0.007 -0.088
(1.162) (0.062) (0.051) (0.170) (0.103)

Any grandchild care 4.969*** 0.054*** 0.019 0.070 -0.110***
(0.520) (0.017) (0.020) (0.065) (0.030)

Ln amt inter-vivo 0.038 0.003 0.003 -0.016* -0.003
(0.051) (0.002) (0.002) (0.008) (0.004)

Parental characteristics

P Nr. children -0.491** 0.011 0.022** -0.129*** -0.004
(0.229) (0.009) (0.010) (0.035) (0.020)

P (respondent) male -1.284*** -0.006 -0.041** 0.072 0.006
(0.368) (0.017) (0.017) (0.057) (0.027)

P working -1.830*** 0.015 0.024 -0.209*** 0.081**
(0.483) (0.021) (0.023) (0.073) (0.036)

P age 0.374 0.012 0.055*** 0.097* -0.015
(0.315) (0.013) (0.015) (0.054) (0.026)

P age square -0.003 -0.000 -0.000*** -0.001* 0.000
Continued on next page
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Table 3.A5 – Continued from previous page
Old-age support Residence choice

VARIABLES
Monthly

visits
Any

future help

Any
material
support

Amount
material
support

Distance

(0.002) (0.000) (0.000) (0.000) (0.000)
P married -0.419 0.111*** 0.001 0.003 0.054

(0.701) (0.028) (0.030) (0.094) (0.049)
P Nr. ADL 0.037 -0.019*** 0.005 -0.009 -0.003

(0.080) (0.004) (0.004) (0.013) (0.006)
P urban residence 3.035*** -0.012 -0.090*** 0.056 -0.186***

(0.455) (0.020) (0.022) (0.079) (0.039)
P educ: primary school 0.264 -0.017 -0.040 0.088 0.074

(0.802) (0.035) (0.036) (0.109) (0.069)
P educ: secondary -0.333 -0.010 -0.073** 0.128 0.051

(0.817) (0.037) (0.037) (0.114) (0.069)
P educ: high and above -0.115 0.019 -0.090** 0.213* 0.085

(0.853) (0.037) (0.039) (0.120) (0.071)
P pension: government 0.886* -0.003 -0.025 -0.050 -0.055

(0.531) (0.026) (0.025) (0.089) (0.038)
P pension: firm 0.297 -0.006 0.026 0.020 -0.003

(0.504) (0.024) (0.024) (0.079) (0.035)
P pension: private -0.090 0.028 0.072*** 0.104 0.040

(0.587) (0.032) (0.028) (0.103) (0.046)
P pension: public -0.383 0.048** 0.060*** -0.006 -0.054*

(0.423) (0.019) (0.020) (0.065) (0.029)
P wealth IHS 0.051 0.002 0.004* 0.025** -0.000

(0.036) (0.002) (0.002) (0.010) (0.003)
Province dummies Yes Yes Yes Yes Yes
Wave dummies Yes Yes Yes Yes Yes

Observations 3,566 3,566 3,566 2,409 3,566
R-squared 0.178 0.198 0.164 0.109 0.136

Robust standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01
Note: Results are based on the family-time random effects model. Amount material support is the natural
logarithm of the actual value. Standard errors are clustered at the household level. Overall R-square is
reported.
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Table 3.A6. Disentangling marital transfers and educational investments

Old-age support Residence choice

Monthly
visits

Any
future help

Any
material
support

Amount
material
support

Same
neighborhood

Different
town

Marital transfers

Money 0.830*** 0.006 -0.007 -0.108*** 0.062*** -0.101***

(0.297) (0.005) (0.008) (0.026) (0.012) (0.011)

House 3.306*** 0.019** -0.012 -0.300*** 0.171*** -0.176***

(0.528) (0.009) (0.013) (0.043) (0.021) (0.017)

Educational investments (ref. group: Illiterate)

Primary school -0.041 0.005 0.029*** 0.074*** -0.018 0.032***

(0.342) (0.006) (0.009) (0.029) (0.014) (0.012)

Secondary school -0.768** 0.011* 0.052*** 0.147*** -0.045*** 0.064***

(0.378) (0.006) (0.010) (0.031) (0.015) (0.013)

High school -1.771*** 0.010 0.089*** 0.332*** -0.104*** 0.095***

(0.478) (0.007) (0.012) (0.040) (0.018) (0.017)

College and above -4.905*** -0.011 0.155*** 0.708*** -0.249*** 0.259***

(0.529) (0.009) (0.015) (0.047) (0.021) (0.022)

Children controls

Age 0.101 -0.000 0.004 -0.000 0.009** -0.016***

(0.116) (0.002) (0.003) (0.011) (0.005) (0.005)

Agesqr -0.001 -0.000 -0.000* -0.000 -0.000 0.000**

(0.001) (0.000) (0.000) (0.000) (0.000) (0.000)

Son 4.292*** 0.044*** -0.081*** 0.138*** 0.242*** 0.062***

(0.252) (0.005) (0.006) (0.022) (0.010) (0.008)

Birth order -0.368* -0.006 -0.010** 0.018 -0.021*** 0.003

(0.188) (0.004) (0.005) (0.016) (0.007) (0.006)

Birth order same sex 0.103 0.001 0.006 -0.064*** 0.016*** -0.011**

(0.156) (0.003) (0.004) (0.014) (0.006) (0.005)

Marital status: married 0.504 0.010 0.079*** 0.058 0.010 -0.092***

(0.475) (0.010) (0.015) (0.046) (0.018) (0.017)

Any grandchild care 1.199*** 0.045*** 0.020** 0.249*** 0.025** 0.041***

(0.320) (0.006) (0.009) (0.032) (0.012) (0.011)

Ln amt inter-vivo -0.040 -0.000 -0.006*** -0.013*** -0.001 -0.005***

(0.047) (0.001) (0.002) (0.005) (0.002) (0.002)

Observations 30,827 30,827 30,827 20,391 30,827 30,827

R-squared 0.069 0.024 0.025 0.071 0.125 0.047

Robust standard errors in parentheses, ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Note: Results from family-time fixed effects specification. Within R-squared is reported.
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4.1 Introduction

Weather, as a vital determinant of agricultural output, has played essential roles

in agrarian societies. Weather shocks show far-reaching consequences on many

aspects, such as agriculture output, health, human capital, labor productivity and

conflict.1 Years with relatively high rainfall are anecdotally referred to as ’good’

years as precipitation is beneficial for rain-fed agriculture. Empirical evidence shows

that precipitation links positively with economic performances among agriculture-

dominated Sub-Saharan African countries and across the globe.2 Smallholder farms

in developing countries are especially susceptible to drought due to their lack of ef-

ficient irrigation systems and formal credit markets. Given its close relationship

with farming outputs, rainfall shocks have long been employed to instrument or

reflect the income variability of rural households when testing saving, consump-

tion, and remittance behaviors (Paxson, 1992; Jacoby & Skoufias, 1998; Rosenzweig

& Binswanger, 1993; Yang & Choi, 2007; Rosenzweig & Stark, 1989). The grow-

ing uncertainty and volatility of weather under climate change cast doubt on the

wellbing of rural households in the future.

However, good weather might not guarantee a higher total household income

although being beneficial for revenue from farming, if it prevents rural residents

from migrating to urban areas with higher earning potentials. Migration at both in-

ternational and intranational levels is a common strategy of rural families to over-

come potential income and consumption risks.3 The climate-migration literature

shows that people move to places with more advantageous climate or switch to

off-farm sectors in the face of climate changes. Meanwhile, migration is favored by

many rural residents in developing countries due to its higher labor returns. When

good weather shocks induce return migration and allocate labor back to farming,

the drop in non-agricultural income counteracts the increase from agricultural rev-

1 On agricultural output: e.g., Schlenker et al. (2005); Feng et al. (2010); on health: e.g., Deschênes and
Greenstone (2011); Deschênes et al. (2009); Maccini and Yang (2009); on human capital: e.g., Maccini
and Yang (2009); Shah and Steinberg (2017); Deuster (2021); Zimmermann (2020); on labor productivity:
e.g., Seppanen et al. (2006); Graff Zivin and Neidell (2014); and on conflict: e.g., Miguel et al. (2004); Jia
(2014). See Dell et al. (2014) and Carleton and Hsiang (2016) for comprehensive reviews.

2 See for example, Barrios et al. (2010), Brückner and Ciccone (2011), Miguel et al. (2004), Kotz et al.
(2022), and Damania et al. (2020).

3 For instance, Findley (1994); Munshi (2003); Feng et al. (2010); Hornbeck (2012); Gray and Mueller
(2012); Cattaneo and Peri (2016); Marchiori et al. (2012); Cai et al. (2016); Gray et al. (2020); Dillon et al.
(2011). See Kaczan and Orgill-Meyer (2020) for a detailed review of recent work on the climate-migration
nexus.
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enue with an ambiguous effect on the total household income.

This chapter investigates the impact of weather shocks on rural Chinese house-

hold income and considers the temporary migration responses of families. The

effect of weather shocks is particularly ambiguous in rural China. China is char-

acterized by prevalent internal migration and off-farm activities, as well as a huge

rural-urban income disparity. In 2020, 22% (15%) of the rural population, around

170 million (116 million) people, are out-migrants (local off-farm workers) accord-

ing to the Chinese National Bureau of Statistics. Urban disposable income is shown

to be three times as large as rural net income in China during the 2010s (Zhang,

2021). Rural-urban migrants are highly mobile, and they often migrate temporar-

ily to gain from the income differential. People migrate often temporarily and not

permanently due to Hukou restrictions. On top of the sizeable earning gap between

agriculture and urban sectors, weather conditions, such as low precipitation and

high temperature, may further induce migration from rural to urban areas (Minale,

2018; Gray et al., 2020). Income from non-farming sources is likely to decrease sub-

stantially if good weather traps rural residents into farming.

The analysis uses annual longitudinal household survey data between 2003 and

2013 from National Fixed Point (NFP) for information covering family labor sup-

ply, household income, family structure, and other family characteristic. I match

the household survey to precipitation data from the China Meteorological Data

Service Center (CMDC) via villages’ geographical location. Precipitation is used

to measure weather conditions as rainfall is a key factor determining agricultural

productivity and influencing rural households in China (Minale, 2018; Giles, 2006).

The panel structure allows me to adopt a household fixed-effect model and to ex-

ploit the exogenous variation in village-level weather over time. I define a cumulat-

ive measure for weather shocks by counting the cases with precipitation exceeding

(positive shock) or falling short of (negative shock) the 20-year average level by one

standard deviation. The reason to define a cumulative 5-year weather shock instead

of year-to-year variation in precipitation is to capture the impact of weather shocks

in the medium run.

Results show that experiencing more frequent positive precipitation shocks dur-

ing the past five years significantly reduces current total household income by 3%,

whereas negative precipitation shocks have a positive impact. By decomposing in-
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come, I find that the seemingly counter-intuitive total income result is likely to be

explained by temporary migration. A good weather shock decreases migration in-

come from all household members by 26%, whose monetary amount exceeds the

augment in agricultural revenue resulting from a better weather condition.

I further look into the allocation of labor within households and examine their

migration behavior. I investigate the intensive and the extensive margin of working

in the local agricultural and the local non-agricultural sectors as well as working

outside as a migrant. I find that positive weather shocks decrease the probability of

families to participate in migration and increase the propensity of working in the

local off-farm sector. Experiencing one more positive precipitation shock during

the past five years reduces the days worked as migrants by 13 days per year and

increase the days of working in farming by 14 days per year.

Compared to year-to-year weather fluctuation measures, the 5-year weather

shock frequency measures used in the main analyses show homogeneous migra-

tion impact across families with differential migration costs. Results suggest that

the shock frequencies during past years allow families with high migration costs

to adjust gradually to weather shocks thus capture the cumulative effect in the me-

dium run. Heterogeneity analyses show little response heterogeneity across famil-

ies, and the main results are robust to alternative measures, differential clustering

methods, and spatial correlations.

This chapter contributes to the climate literature by adding evidence to the im-

pact of weather on household income and highlighting the importance of migra-

tion. Only a few studies investigate the economic impact at the household level in

China, and they often neglect how labor supply to migration work and migration

income influence total household income, cf. Ma and Maystadt (2017); Wang et al.

(2009). Most closely related, Minale (2018) analyzes migration and off-farm work

responses of rural families in China. I further examine the overall income effect

of weather shocks with a medium run horizon and evaluate the effectiveness of

migration responses. The assessment becomes vital as off-farm opportunities and

the mobility of migration are growing, which potentially change the traditional

landscape by enabling rural families to adapt promptly. My results thus provide

potential inferences for many rural economies with frequent migration. The rich

data allows me to look into related outcomes extensively and to connect with lit-
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erature on income diversification and labor allocation in the face of climate change

(Chuang, 2019; Porter, 2012; Jessoe et al., 2018; Huang et al., 2020; Branco & Féres,

2021; Liu et al., forthcoming).

Methodologically, the availability of panel data enables me to compare the same

families over time and estimate the causal impact of weather shocks by controlling

for unobserved regional and family heterogeneity. This chapter studies the medium-

term impact that allows recurrent shocks to affect families cumulatively. Yearly

measures in level are often used to examine the short-run temporal impact of weather

fluctuations, and long-term averages are adopted for climate impact evaluation

(Dell et al., 2014). The cumulative measures used in this chapter are in a way re-

lated to the long-difference approach proposed by several recent papers to capture

potential adaptation or intensification to climate change (Burke & Emerick, 2016;

Dell et al., 2012). Nevertheless, I focus more on the frequency of shocks took place

during the past years to capture the recurrent shock experiences of agents.

The chapter is organized as follows: Section 4.2 describes the data and variable

measures used in the study, and presents stylized descriptive statistics. The empir-

ical approach is introduced in Section 4.3. Section 4.4 and Section 4.5 present the

main results, discusses potential mechanisms, explores heterogeneity, and provides

a set of sensitivity analyses. Section 4.6 concludes.

4.2 Data

Household survey data Household data come from National Fixed Point Survey

(NFP), which is an annual longitudinal survey conducted by the Research Center

of Rural Economy of the Chinese Ministry of Agriculture. It surveys households

residing in rural areas annually from 1986 and contains detailed information re-

garding agricultural production, household income and expenditure, asset accu-

mulation, and employment. I use data between 2003 and 2013 for which consist-

ent household demographic and migration information is available from the indi-

vidual module.

NFP villages are sampled representatively in terms of income, cropping and off-

farm activities, and population, and random samples of households were drawn

within chosen villages (Kinnan et al., 2018). Attrition happens relatively rarely

when the entire household moves permanently or when the village exits the survey.
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A detailed description and a discussion of the data and its quality can be found in

Benjamin et al. (2005).

I use both the household and the individual modules to construct relevant vari-

ables. Questions asked at the household level include household income, agri-

cultural production and land use. I infer total household income from the gross

household income question, and measure land size using the cultivated land size

at the beginning of the year. Based on agricultural production information, I meas-

ure sales revenue of agricultural products from staple crops, cash crops, forestry,

animal husbandry and fishery.

Questions asked to each individual within the household cover demographic

characteristics, labor supply on different jobs and migration income. I aggregate

individual data to household level and measure total household migration income,

household labor allocation, and household characteristics. Members who reside

or register their Hukou in the household at the time of the survey are defined as

household members. This definition thus only includes temporary migrants given

the immobility of their Hukou status. Household composition is measured by the

numbers of members between age 20 and 65 (in the labor force), above age 65 (the

elderly), being female, and being male. I further compute the average age, years of

education, and self-rated health status ranging from 1 (very good) to 5 (very bad)

among adult members no younger than 20 years as household controls.

Migration is defined as spending any time working outside the township, and

migration at the household level indicates any household members spend time

working outside. Labor allocation on three types of jobs are captured, including

the numbers of days worked on-farm, off-farm in the same township, and as mi-

grant workers. Household-level participation in each type is constructed based on

the number of positive working days from all members.

Summary statistics of the main outcome variables and control variables are dis-

played in Table 4.1. The average household in our sample earns 45,466 RMB (about

5500 USD) per year in total, receives 12,943 RMB from the sales of agricultural

products, and receives 18,241 RMB from all migrant workers.4 Among families

with at least one member participating in migration work, the average migration

4 All monetary values are converted to 2002 price using the province-specific consumer price index
from the Regional Economy Database.
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income reaches 29,855 RMB. Agricultural sales show large variation, which po-

tentially reflects the heterogeneity across farms and considerable fluctuations over

years.

Not all rural households participate in agricultural work. In my sample, around

80% of the households participate in farming, 60% have at least one member work-

ing as a migrant, and 40% have off-farm activities in local areas. Rural-urban migra-

tion observed in China is mostly temporary, and remittances and return migration

are expected from migrants. The total days of migration work, agricultural work

and non-agriculture work from all household members conditional on participat-

ing are on average 455, 282 and 266 days, respectively.

Sample households cultivate on average 10.4 mu (about 0.7 hectares) of land at

the beginning of the year. Nevertheless, the median size of land is around 4.1 mu

which indicates the small-farm nature of the sample. The average household has

2.8 members in the labor force, and its adult members have an average age of 45

years, spend 7 years in school, and are in good to very good health.

Weather data I obtain daily precipitation data of around 820 ground stations through-

out China from the China Meteorological Data Service Center (CMDC), spanning

over 30 years between 1983 and 2013. CMDC collects diverse ground surface weather

information, including precipitation, temperature, relative humidity, wind speed,

and sunshine duration. The precipitation data is gridded by longitude and latitude

lines with a spatial resolution of 0.5*0.5 degrees. I further construct a village-level

weather dataset by assigning each village the weather information of the closest

point on the grid to the village.

Figure 4.1 shows the geographical location of the villages with matched survey

and weather data. The survey region in our sample crosses different agro-climatic

zones with distinct cropping and precipitation patterns. Between 1983 and 2013,

the driest province (Gansu) in our sample has an average yearly precipitation of 360

millimeter (mm) and the wettest province (Guangdong) has a yearly precipitation

of 1,834 mm. Between-village differences within provinces can also be massive

due to sometimes great geographical distances. The vast disparities across regions

support our use of the family fixed-effect model to address the heterogeneity in

underlying climate and related historical practices in production and labor supply.
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Table 4.1. Summary statistics

Variable Mean SD Observations

Panel A: variables by household-year 73,582
Household total income (RMB) 45,466 84,143
Migration income 18,241 40,992

Amt. if > 0 29,855 49,025
Agricultural sales revenue 12,943 50,645

Amt. if > 0 16,526 56,708
Any migration work 0.60 0.49

Days of work if > 0 455.15 283.89
Any local agricultural work 0.83 0.38

Days of work if > 0 281.77 229.10
Any local non-agricultural work 0.40 0.49

Days of work if > 0 265.72 237.04
Household characteristics

Land size (mu) 10.40 301.69
Nr. in the labor force (aged 20-65) 2.83 1.25
Nr. elderly (aged 65+) 0.33 0.62
Nr. females 1.94 1.00
Nr. males 2.13 0.96
Avg. age 45.27 9.75
Avg. years of education 6.88 2.12
Avg. self-rated health status 1.75 0.73

Panel B: variables by village-year 1,335
Nr. pos. pcp shocks 0.71 0.69
Nr. neg. pcp shocks 0.91 0.77
Z-score -0.04 1.15
Long-term mean precipitation level (cm) 10.51 4.98

Notes: Monetary values reported are in 2002 price. One RMB equals to 0.148 US dol-
lar in 2002. One mu is equal to around 0.067 hectares. Average characteristics within
households are the averages among adult members who are no younger than 20 years.
Weather variables in Panel B are at the village-year level.

The main weather shock measures used in this chapter are the numbers of pos-

itive and negative shocks during the past five years. I use shock frequencies to ex-

amine the cumulative impact of recent weather conditions. First, I define a positive

(negative) shock as yearly precipitation exceeding one standard deviation above

(below) the local long-term climate level. Then, I count the number of positive and

negative shocks during the past five years. Considering a rural household living in
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Figure 4.1. Map of NFP villages
Notes: The map of surveyed Chinese villages and provinces in the sample. Yellow stars indicate the geo-
graphic location of villages, and blocks with different colors and names present the sampled provinces.

village v in year t, the frequency of positive shocks is constructed as follows:

Nr.shocks+ =
5

∑
n=1

I(Pcpv,t−n − PcpAvgv,t > SDv,t), (4.1)

where I is an indicator function taking on the value 1 when the statement is true,

Pcpv,t−n represents village-specific yearly precipitation. PcpAvgv,t and SDv,t are

the local 20-year moving average and standard deviation of precipitation, respect-

ively. Precipitation during a given year is measured as the total aggregate daily

precipitation. I assume that agents have a horizon of 20 years, meaning that they

compare recent weather fluctuations with a underlying 20-year climate reference.

I additionally construct standardized Z-score for current and last year precipita-

tion to represent contemporaneous weather anomalies and to compare with short-

term temporal impact results in other studies: Zscorev,t =
Pcpv,t−PcpAvgv,t

SDv,t
.

Figure 4.2 below shows how yearly precipitation, long-term precipitation and

long-term SD fluctuate with time across zones with low, moderate, and high precip-

itation. Geographically, the dry zone is located in northern China (latitudes above

33◦) with mostly temperate monsoon climate and the wet zone locates in the most

south-eastern region with sub-tropical monsoon climate. Yearly precipitation is

evidently more volatile, and long-term SD increases in regions with a sub-tropical
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climate. Long-term precipitation level is smoothed over 20 years thus much more

stable than the yearly value, and we can observe a slight downward trend of the

long-term mean indicating that precipitation in general decreases over time. Fig-

ure 4.2 further suggests the necessity to consider regional heterogeneity in weather

and to use the proposed standardized measures.

Figure 4.2. Precipitation over time by region
Notes: The trend of precipitation changes between 1983 and 2013 across dry, mild and wet zones in the
sample. Yearly precipitations is the total aggregate daily precipitation during the given year. Long-term
mean and SD are the moving average and standard deviation of yearly precipitation during the past
twenty years, respectively. Villages are classified into three zones based on the 33rd and 67th percentile
of average precipitation.

During the past five years, Table 4.1 shows that villages in the analysis sample

experience on average 0.71 positive precipitation shocks and 0.91 negative shocks.

It means that, for example, the average village had 0.91 years with precipitation

being lower than the long-term level by more than 1 standard deviation. The mean

Z score is -0.04 indicating that the current year precipitation is slightly lower than

the average level during the past 20 years. I show in the appendix that the resid-

ual variation is still relatively large even after controlling for province-year FE and

village FE, see Table 4.A1.

Sample selections

The original survey covers 19,000 households from 399 villages in 32 provinces,
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see Chari et al. (2021), and I obtained a random half of the entire sample. After

matching the household module with the individual module, the survey sample

contains 93,716 household-year observations of 10,563 families from 159 villages in

12 provinces.5 Since 17 villages have no location/weather information, the sample

size shrinks to 86,110 household-year observations after merging with the weather

dataset. I further lose observations due to various missing values, and the final

sample used in analyses consists 73,582 household-year observations of 8,532 famil-

ies from 139 villages in 12 provinces.6 At the village level, I have 1,335 village-years

in the final sample and around 61% of the villages appear in all eleven waves. The

attrition is mainly due to my access to a random sample of villages, and few villages

actually exit or enter the survey during the study period.

4.3 Method

I adopt a panel data approach to identify the causal economic impact of weather,

which exploits exogeneous variation in weather over time within a given spatial

area. The main advantage of the panel methods over cross section approaches,

which emphasize spatial variation, is that it addresses the omitted variable bias

from regional heterogeneity in geographic characteristics and institutional settings.

In the main analysis, I estimate the following equation:
yivt =β1NrShocks+vt + β2NrShocks−vt + β3PcpAvgvt + β4PcpAvg2

vt

+ γzivt + δi + µpt + ϵivt,
(4.2)

where yivt is the total income of household i living in village v in year t. I use

the natural logarithm of its actual value plus one to account for the skewed distri-

bution in analysis. The weather variables of interest include the number of positive

precipitation shocks during the past five years, NrShocks+vt; the number of negative

precipitation shocks during the past five years, NrShocks−vt; and long-term precip-

itation level (moving 20-year average) and its square, PcpAvgvt and PcpAvg2
vt. The

former two measures reveal anomalies in recent weather, and they are standard-

ized with local area’s long-term average level and usual variation. The latter two

measure precipitation in levels and consider non-linearity as in standard climate

5 The twelve provinces are Beijing, Shanxi, Jilin, Zhejiang, Fujian, Jiangxi, Henan, Hubei, Hunan,
Guangdong, Sichuan, Gansu.

6 I mainly lose observations due to the incomplete information on land size, which is a conventional
measure of permanent income of agricultural households and is crucial to households’ production and
migration decisions.
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studies.

β1 and β2 represent the cumulative impact of recent shocks, and β3 and β4 give

the long-run responses to climate change. The signs of β1 and β2 are theoretic-

ally ambiguous, depending on how strong the migration response is, how large

the earning differentials between farming and migration work are, and the de-

gree of within-agriculture adaption. I conjecture that β1 (β2) may be non-positive

(non-negative) as migration is highly profitable and accessible in recent China.

β3 + 2β4 ∗ PcpAvgvt represents the long-run impact of precipitation level on in-

come. Liu et al. (forthcoming) use a similar decadal average precipitation meas-

ure to examine medium-run responses to climate change that captures slow-onset

changes in climate, although they have a much longer panel.

In additional analyses, I study multiple outcomes including household migra-

tion income, agricultural sales revenue, and labor supply across sectors. When

contrasting recent weather with contemporaneous weather, I also substitute the

numbers of positive and negative shocks with current and last years’ Z-scores and

their square terms.

I control for a vector of family characteristics including cultivated land size,

number of laborers, elderly, females, and males, and average years of education,

health status, age and age square among adults in the family, zivt. I carefully

leave out potentially endogenous variables that may influence household income

to avoid the over-controlling problem. For instance, although family wealth might

explain household income well, families may change asset holdings to smooth con-

sumption in response to weather shocks (Deaton, 1991; Kazianga & Udry, 2006;

Zimmerman & Carter, 2003; Carter & Lybbert, 2012).

In addition, I include in Equation 4.2 household fixed effects, δi, to capture all

observed and unobserved time-invariant family characteristics that may impact

household income, such as productivity and preferences. The robust version of

Hausman test as proposed by Mundlak (1978b) and Wooldridge (2010) also sup-

ports the use of FE model. I further include province-year fixed effects, µpt, to al-

low for differential weather trends across spatial areas and province-specific policy

changes in agriculture and migration over time.

I allow the error term ϵivt of households to be correlated within villages over

time by clustering standard errors at the village level, since households from the
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same villages share the same weather information and many other economic factors.7

I assume that weather variation is orthogonal to unobserved factors determining

household income conditional on aforementioned control variables and various

fixed effects. Note that my results are explicitly reduced-form, although weather

is likely to impact household outcomes mainly through influencing agricultural

productivity. I allow for causal interpretations of weather’s effect.

4.4 Results
4.4.1 Household income

Table 4.2. Household income and weather

VARIABLES Total income Migr income Agri sales

Nr pos. pcp shocks -0.031** -0.302*** 0.163**
(-2.03) (-2.58) (2.02)

Nr neg. pcp shocks 0.021* 0.087 -0.055
(1.93) (0.96) (-0.79)

Long-term mean pcp 0.180 -1.821 2.449***
(0.76) (-1.12) (2.69)

Long-term mean pcp square -0.008 0.072 -0.093***
(-1.02) (1.34) (-2.96)

Observations 73,582 73,582 73,582
Robust t-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: The dependent variable for each corresponding regression analysis is stated in
the title row. All outcomes variables are the natural logarithm of their actual values
plus one. All regressions include household FE, province-year FE, and a set of family
characteristics. Standard errors are clustered at the village level.

Results of the main analysis are shown in the first column of Table 4.2, and

full results can be found in Table 4.A2. Experiencing more positive shocks and

fewer negative shocks have a significantly negative impact on the total income of

rural households from all sources. Since the income variable is log-transformed,

we can interpret the coefficient -0.031 as the following: having one more positive

precipitation shock during the past five years will decrease household income by

7 I also check different correction methods and report their respective results in the robustness section
4.5.3.
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3.05% (around 870 RMB at the median).8 In contrast, having one more negative

shock recently increases total family income by 2.1%. Long-term precipitation does

not significantly affect household total income.

The results seem to be counter-intuitive given that precipitation is often found to

benefit low-income, agriculturally dependent economies and households through

its impact on agricultural output (Damania et al., 2020; Barrios et al., 2010; Pax-

son, 1992; Jayachandran, 2006; Yang & Choi, 2007). However, the definition of op-

timal weather for agriculture is heterogeneous when regions differ vastly in terms

of agro-climatic conditions and cropping types. In fact, mixed results of how pre-

cipitation impacts agricultural output were found when focusing on the Chinese

context given China’s large territory and diverse climate across regions (Zhang &

Huang, 2012; Tao et al., 2012; Liu et al., 2004). The sign and the magnitude depend

on the type of the crop, the geographic location, the season/timing of measured

rainfall, and the empirical approach.9

To explain the overall income results, I further examine migration income and

agricultural sales revenue and report the results in the last two columns of Table 4.2.10

The sales revenue from all agricultural products indeed increases with precipita-

tion as expected, where having one more positive shock brings a 17.7% (around

770 RMB at the median) rise (β1 = 0.163) in agricultural sales revenue. Higher

long-term precipitation initially contributes positively (β3 = 2.449) to a higher ag-

ricultural revenue until it becomes too much (β4 = −0.093). The non-linear impact

of rainfall is supported by the significant squared term. The computed average

marginal effect of long-term precipitation is nevertheless insignificant (β3 + 2β4 ∗
PcpAvgvt = 0.454 with a z-statistic of 1.33). For the simplicity of discussion, I will

report the average marginal effects of the three weather measures in the following

analyses.

8 The percentage change is calculated based on an exponential transformation of the coefficient, i.e.,
100 ∗ (exp(−0.031)− 1) = −3.05. Same applies to the following percentage changes.

9 For the same reason, I check the potential heterogeneity across agro-climateic zones that are divided
by the latitude line at 33◦. The results show no significant differences between the southern and the
northern regions and suggest a homogeneous income impact of weather shocks. Results are available
upon request.
10 Another income source that is potentially influenced by weather is agricultural wage (Jayachandran,
2006). However, I do not have suitable information on this source and agricultural wage workers con-
stitute a very small proportion of Chinese population. In addition, I estimate a reduced-form impact on
agricultural sales revenue is as it implicitly incorporates weather’s impact on output quantity, quality,
and prices.
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Findings of weather shocks on agricultural sales are in line with the cross-sectional

results of Wang et al. (2009), who show that household crop net revenue per hectare

increases with annual rainfall for rain-fed and irrigated farms across 28 provinces

in China. On the contrary, Ma and Maystadt (2017) finds maize yields to decrease

with precipitation in the two main maize production regions while using a FE

model. Nevertheless, the overall income finding in this paper is consistent with

the long-difference results in the Northern spring maize zone in Ma and Maystadt

(2017). Ma and Maystadt suggest that the successful adaption of off-farm income

diversification and agricultural input adjustments is the reason resulting in higher

household farm income and total income.

Evidence supports the main reason behind the counter-intuitive negative link

between precipitation and income to be migration. Experiencing one more year

with high precipitation that exceeds the long-term average level by more than one

SD significantly reduces migration income from all household members by 26%.

The absolute monetary amount is about 1600 RMB at the median, which is lar-

ger than the increase in agricultural sales. Therefore, when recent years are much

wetter than usual, migration income decreases by more than the gain in agricul-

ture sales and overturns the sign to be negative. Similar to the total income results,

long-term precipitation is found to have no significant impact on migration income.

Table 4.A3 in the appendix looks separately into the two parts of obtaining any

income and the conditional positive amounts. Both the extensive margin and the

intensive margin of migration income are negatively affected by good years. Com-

paring the magnitudes in the two-part procedure with those in Table 4.2, we can

infer that good years’ negative migration income effect mostly comes from redu-

cing rural households’ probability of receiving any migration income. Agricultural

sales, on the other hand, is only significantly influenced at the extensive margin.

4.4.2 Labor allocation

In this subsection, I investigate household members’ behavioral change in labor

supply to verify the potential migration mechanism.

If the lower migration income found in the previous section results from re-

duced better-paying migration work when facing good agricultural productivity

shocks, a clear shift in labor allocation across different types of work would be
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observed. Since precipitation shocks are likely to induce migration via influencing

local agricultural productivity, which is different from natural disasters such as hur-

ricanes or floods that lead to ”climate refugees”, people are expected to switch labor

supply between the agricultural sector and the urban sector.

I start with the number of days households spend working in non-local migra-

tion, local agriculture, and local non-agriculture. As presented in Table 4.3, hav-

ing one more positive shock recently leads to 13 fewer days of migration work, 14

more days of farm work and 6 more days of local off-farm work. The positive link

between precipitation and farm work and the labor shift between migration and

farm work are in line with the agricultural productivity story.

Turning to labor participation in each type of job, the middle three columns in

Table 4.3 show that recent unusually high precipitation lowers the labor participa-

tion probability in migration work but encourages more households to engage in

local off-farm work. Relatively few households enter or exit the agriculture sector.

Rural households seem to adjust their labor supply across sectors at the extensive

margin by staying closer to the farm when weather is good. Results at the extensive

margin suggests that working in local farm and off-farm sectors are more likely to

be complements.

The last three columns report the working days results conditional on particip-

ating. In contrast to their insignificant participation responses in farm work, rural

families rather adjust their labor supply in farming at the intensive margin: people

who continue stay in farming increase their agricultural working days by 9 days

with one more good year. Days of work in local off-farm activities drop with bad

weather among those who still work in the off-farm sector.

The labor allocation results qualitatively correspond to findings in Minale (2018).

Using year-to-year variation in growing season rainfalls to represent agricultural

productivity shocks, he finds that days of work supplied to migration (farming)

is reduced (increased) by an increase in rainfall. Both of our results indicate that

weather changes induce Chinese rural residents to adjust their labor supply to

different sectors and to adopt migration as a potential way to diversify income

sources.

To sum up, the labor allocation results support migration to be the main cause of

the negative precipitation-income relation. Households reallocate more labor from
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migration work to local sectors, including agriculture and non-agriculture, when

the weather is turning good.

4.5 Further analysis

4.5.1 Cumulative impact and migration costs

Table 4.4. Migration and weather

Weather shock frequency Contemporaneous yearly weather

High migr cost Low migr cost High migr cost Low migr cost

VARIABLES Any migr Migr inc Any migr Migr inc Any migr Migr inc Any migr Migr inc

Nr pos. pcp shocks -0.031*** -0.301*** -0.038** -0.244
(-2.65) (-2.96) (-2.10) (-1.39)

Nr neg. pcp shocks -0.001 0.012 0.022* 0.275**
(-0.12) (0.11) (1.83) (2.10)

Curr. year Z-score -0.007 -0.038 -0.021** -0.254***
(-0.77) (-0.53) (-2.30) (-2.72)

Last year Z-score -0.007 -0.110 -0.023** -0.250***
(-0.85) (-1.10) (-2.52) (-2.76)

Long-term mean pcp 0.024 0.113 -0.098 -0.850 -0.033 -0.305 -0.124 -1.173
(0.41) (0.17) (-1.00) (-0.79) (-0.47) (-0.42) (-1.24) (-1.05)

Observations 36,489 36,489 37,093 37,093 36,489 36,489 37,093 37,093
z-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: The dependent variable for each corresponding regression analysis is stated in the title rows.
Coefficients reported are the computed average marginal effect of the explanatory weather variable.
Squared terms are thus omitted from the table. Migration income is the natural logarithm of the
actual value. All regressions include household FE, province-year FE, and a set of family character-
istics. Standard errors are clustered at the village level.

I further explore the cumulative impact of the weather shock measures by con-

trasting it with contemporaneous yearly weather fluctuation measures. The ana-

lysis can potentially reconcile the seemingly contradictory income effects. Given

that migration is likely to play the main role in explaining the lower income after

”good years”, I focus on migration cost and migration outcomes in this analysis.

The distance between surveyed villages and their closest provincial capitals is

used to indicate migration cost, and I categorize the sample into a high migration

cost group with long distance and a low migration cost group with short distance.

The median distance is set as the cutoff point, so the two groups have roughly
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balanced sample sizes. Differences in many aspects are expected between the two

groups, such as initial off-farm activities and demographic structure, which are

potentially affected by their proximity to big cities.

The last four columns in Table 4.4 report how migration outcomes change with

temporal weather fluctuations by migration cost. Consistent with migration the-

ories, households living in low-cost areas are more likely to respond to weather

changes more promptly. In contrast, families with high migration cost have diffi-

culties adjusting their labor allocation immediately when weather goes bad sud-

denly. Migration income varies with the participation in migration work in the

same direction, and both are only significant among households residing in regions

with low switching costs.

Turning to the weather shock frequency measures, households with high mi-

gration cost do not have weaker migration responses than households with lower

migration cost, see the first four columns in Table 4.4. There seems to be no evident

difference between the two groups, albeit low cost families are more sensitive to

negative shocks. Our cumulative measurement of recent shocks take up the lagged

migration impact of individual shocks in remote areas, and the five-year window

provides families with sufficient time to adopt adaptation strategies. When weather

shocks accumulate, my measures capture the gradual adjustment of households in

their labor supply and income sources.

Comparing households with low and high migration costs thus provides a way

to accommodate our findings of the 5-year shock frequencies to the more estab-

lished positive precipitation-income link. Although some families may suffer from

contemporaneous weather fluctuations due to their inability to adjust their pro-

duction immediately, a slightly longer adaptation period, which in my case is five

years, would allow families to adjust and adopt a response strategy.

The 5-year shock frequency measures also implicitly incorporate potential ad-

aptation or intensification effect. Similar to the long-difference approach, a smaller

(greater) marginal effect compared to the year-to-year FE result would be expected

if there is adaption (intensification) (Burke & Emerick, 2016; Dell et al., 2012, 2014).

Intensification is thus supported by this paper given the mostly insignificant and

small FE coefficients of yearly shocks.11 FE results of yearly shocks can be found in

11 The conclusion regarding adaption and intensification subjects to interpretation. The greater marginal
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Table 4.A4 in the appendix.

4.5.2 Response heterogeneity

In this subsection, I present heterogeneity analysis, based on the share of primary

industry in provincial GDP (PGDP), historical precipitation (PCP), years of educa-

tion, and the size of cultivated land, to check how results change across groups.

Table 4.5. Heterogeneous income effect of weather

Dep. var: tot. hh income Industry Precipitation Education Farm size

VARIABLES Non-agri prov Agri prov High PCP Low PCP Low educ High educ Large farm Small farm

Nr pos. pcp shocks -0.043 -0.023 -0.021 -0.041* -0.023 -0.042*** -0.038* -0.020
(-1.61) (-1.41) (-1.37) (-1.78) (-1.29) (-2.62) (-1.82) (-1.49)

Nr neg. pcp shocks -0.003 0.031** 0.031** 0.021 0.027** 0.012 0.016 0.030**
(-0.13) (2.35) (2.40) (1.16) (2.52) (0.76) (1.12) (2.54)

Long-term mean pcp 0.020 -0.007 -0.043 0.180 0.056 -0.097 0.067 -0.090
(0.16) (-0.08) (-0.35) (0.52) (0.69) (-1.29) (0.71) (-1.34)

z-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: The dependent variable is the natural logarithm of total household income from all sources. The group variable is
interacted with all variables in each regression, and coefficients reported are the average partial effect of the explanatory
weather variable. All regressions include household FE, province-year FE, and a set of family characteristics. Standard
errors are clustered at the village level.

First of all, I expect the income effect to be stronger in provinces with lower

initial off-farm activities. The reason is that my findings rely on the strong attach-

ment to farming and an unexplored high urban premium. I define a degree of

agrarian activities based on the share of primary industry in provincial GDP. I fur-

ther categorize provinces with shares above and below the medium level in 2003

as agriculture oriented and non-agriculture oriented. Results are reported in the

first two columns in Table 4.5. Consistent with my expectation, only people from

agricultural provinces have significant income impact from precipitation shocks.

Experiencing one more negative shock improves rural residents’ total income by

3.1% in provinces with lower initial off-farm activities.

Regions historically lack rainfall potentially benefit more from an unusually

high precipitation. Since I define higher precipitation as positive homogeneously

across regions, I neglect the possibility that some very humid areas may not gain

from having more rain. To check whether the income impact differs between dry

effects of the shock frequency measure could also be understood as a stronger migration responses or
an intensified use of adaptation strategies in the medium run. The mechanism remains the same.



The Economic Impact of Weather Shocks 121

and wet regions, I categorize villages based on their average yearly precipitation

over the period from 1983 to 2013 using a median cutoff of 1000 mm. Results

presented in the third and forth columns in Table 4.5 suggest that villages with

historically lower precipitation have a slightly more pronounced negative income

response to positive precipitation shocks. Overall, the between-group differences

are small, and both types of regions are influenced by weather shocks in the same

direction.

Higher educated farmers might learn faster and be more likely to recognize

climate change. In addition, better educated farmers may have a higher urban

premium than their lower educated counterparts, since they are capable of more

skilled work in the urban sector that brings higher return. I check this potential het-

erogeneity in households with initial average years of education above and below 7

years and find insignificant differences. Positive shocks tend to have stronger neg-

ative income effect among higher educated households, whereas negative shocks

increases income by a larger percentage among the lower educated. The cognition

difference seems to be little, especially given our cumulative measures which al-

lows farmers more time to learn. It could also be the case that less educated farmers

had a lower initial income level, which leads to a larger change in percentage.

Small farmers are arguably more flexible in labor reallocation and more suscept-

ible to weather fluctuations due to their low asset holdings. Small farmers not only

have smaller land but also invest less in equipment for agricultural production,

which indicates both lower cost of sustaining land arability and lower depreciation

of machinery. In the meantime, the fewer assets of small farmers are less capable of

insuring their consumption through bad years which makes migration more neces-

sary (Jalan & Ravallion, 1999; Townsend, 1994). I find that families with initial land

size smaller than 4 mu react more sensitively to negative weather shocks: experien-

cing one more negative shock leads to a 3% increase in the total household income.

Nevertheless, larger farms reacts more strongly to positive shocks. The differences

between large and small farms tend to be small.

Further chi-square tests of the interaction terms between recent shocks and the

group variables show no significant differences. Results are available upon re-

quest. In summary, I find little heterogeneity across subgroups. The standardized

cumulative weather shock measure is potentially the reason as it allows gradual
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responses and comparison across distinct regions. Results from the heterogeneity

analysis suggest that medium-run cumulative measures well capture income ef-

fects across many sub-samples.

4.5.3 Robustness checks

This section provides a set of sensitivity analyses to examine the robustness of the

results.

Table 4.6. Sensitivity analysis

Dep. var.: tot. hh. income Alternative measures Correction methods

VARIABLES 3-y shocks Average Z-score Two-way clustering Grid clustering Spatial corr.

Nr pos. pcp shocks (3-year) -0.034**
(-2.46)

Nr neg. pcp shocks (3-year) 0.002
(0.14)

Avg. pcp 5-year -0.045*
(-1.77)

Z-score 5-year -0.066*
(-1.77)

Nr pos. pcp shocks -0.031** -0.031** -0.031***
(-2.05) (-2.03) (-3.31)

Nr neg. pcp shocks 0.021** 0.021* 0.021**
(2.04) (1.94) (2.48)

Observations 73,582 73,582 73,582 73,582 73,582 73,582
z-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: The dependent variable is the natural logarithm of total household income from all sources. Coefficients
reported are the computed average marginal effect of the explanatory weather variable. Squared terms are
thus not reported in the table. All regressions include household FE, province-year FE, and a set of family
characteristics.

I start with testing alternative measures of cumulative weather shocks. First,

instead of counting precipitation shocks within five years, I shorten the duration to

three years. The impact of 3-year positive shocks is similar to the result in the main

analysis, in terms of both the sign and the magnitude. In contrast, the impact of

negative shocks turns insignificant. Although results are in general consistent with

the main results, three years appears to be too short to capture changes in recent

weather, especially negative shocks.

Next, I experiment with a regular level measure and an anomaly measure of the

average precipitation during the past five years.12 These two measures ignore the

12 In regressions, I substitute the two shock frequency measures with the 5-year average and its square
or the 5-year Z-score and its square. Long-term average and all other controls stay the same.
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potential asymmetric impact of precipitation, and do not take the swing between

good and bad years into account. When only the average level or the relative aver-

age level is considered, the income effect of precipitation becomes less significant

but still in the same direction – more precipitation in recent years leads to lower

household income. For instance, the marginal impact of 5-year Z-score indicates

that when the average precipitation during the past five years increases by one

standard deviation, household income decreases by around 6.4%. To maintain a

higher explanatory power and ensure a precise estimation, the 5-year cumulative

measures of shocks is preferred in the main analysis.

Apart from alternative measures, I also examine our results against different

methods to correct the standard errors. To further allow for contemporaneous cor-

relation within a province-year in addition to serial correlation within a village, I

two-way cluster standard errors at both village and province-year level following

(Correia, 2016). Since gridded weather data is used, it is possible for villages that

located closely to share the same weather information. I thus experiment with grid

clustering instead of village clustering. Finally, spatial correlation is taken into ac-

count by adopting the Colella et al. (2019) method which allows for contemporan-

eous spatial correlation among villages located within 100 kilometers. As presented

in the last three columns in Table 4.6, my results are robust to all three correction

methods.

4.6 Conclusion

The study examines the impact of recent weather shocks on households income

among rural families and finds negative cumulative income effect from positive

precipitation shocks. Further investigation of household labor allocation and in-

come diversification supports the migration channel. Experiencing good years

leads to a greater drop in migration income that exceeds the augment in agricul-

tural revenue. Comparing the migration impact of shock frequency measures and

yearly anomaly measures, shock frequencies are shown to capture a cumulative

effect which allows gradual adoption of response strategies.

The results suggest a trapping effect of good years, which essentially results

from the rural-urban wage gap. Higher agricultural productivity in good years

does not seem to offset the differences in the return to labor between rural and
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urban sectors. Apart from the possibility that rural households are not fully aware

of the remaining difference, anticipation effect and opportunity cost might justify

their choice of labor allocation to farming.

Experiencing several good years during a short period potentially updates the

belief and expectations of future weather and agricultural productivity among rural

residents. Rural households may thus consider the impact on farming profit to be

long-lasting and discount the total benefits when making labor allocation decisions.

The better farming revenue potential in the future under good weather thus con-

tributes to an increased opportunity cost of migration. The desire to keep farmland

arable may further add to the opportunity cost when land leasing is difficult.

This chapter provides a novel perspective on the medium-run impact of weather

shocks in developing economies. My results suggest a crucial role of income diver-

sification in mitigating the negative impact of climate changes on rural households.

More aspects beyond agriculture worth examining when studying climate changes,

since individuals are increasingly mobile across sectors and jobs in recently emer-

ging economies with large migration flows. Investigating the medium-run impact

offer insights on the adaptation behaviors of individuals and welfare implications.

My results imply that migration should be further facilitated. Farmers may use

migration more promptly and freely if migration barrier and relocation costs are

lowered and land tenuring is supported. To better secure the wellbeing of farmers,

insurances against increasing weather risks and improving agricultural productiv-

ity can be important. Policy makers could, for instance, increase the liability and

coverage of agricultural insurances and promote the application of modern agri-

cultural technologies.

Future studies could incorporate temperature information and consider the in-

teraction between precipitation and temperature as the two jointly influence the

agricultural productivity. More dynamic migration behaviors and income changes

can be explored to provide more evidence regarding the spell and the direction of

migration, such as permanent migration. Studying agricultural productivity would

also be beneficial as weather is hypothesized to impact rural households largely

through altering the productivity of farming.
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4.A Appendix

Residual variation

Following Jessoe et al. (2018), we analyze the residual variation in our recent weather

measures to address the potential concern that the variation in these measures

may be mostly absorbed by household fixed effects and province-year fixed effects.

Table 4.A1 reports the residual variation in the numbers of positive and negative

shocks after controlling for various fixed effects. Each cell presents the number

of observations with absolute differences between the predicted weather value and

the actual one exceeding the indicated threshold, after regressing the weather meas-

ures on various regressors shown in the first column. Since weather is village-year

specific, we examine with 1,335 village-year observations, and village FE equals

household FE in the main analysis.

Our preferred specification with province-year FE and village FE explains most

variation in mean recent weather shocks measures as expected. For example, the

predicted value of Nr. positive shocks differs from the actual value by more than 0.2

among 830 observations (62% of total village-years), after regressing Nr. positive

shocks on province-year FE and village FE. The residual variation is still relatively

large even in the strictest case.
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Table 4.A1. Residual variation in weather

Nr of positive shocks (N=1,335) Mean (SD) = 0.71 (0.69)
Panel A: Nr of village-years when predicted nr. positive shocks differs from observed by more than

Threshold

Regressors 0.1 0.2 0.6 1.0
Year FE 1,228 1,174 508 164
Province FE 1,211 1,163 589 159
Province-year FE 1,186 936 365 95
Province-year FE, village FE 1,078 830 246 46
Nr of negative shocks (N=1,335) Mean (SD) = 0.91 (0.77)
Panel B: Nr of village-years when predicted nr. negative shocks differs from observed by more than

Threshold

Regressors 0.1 0.2 0.6 1.0
Year FE 1,081 905 732 278
Province FE 1,112 1,012 506 214
Province-year FE 1,186 1,000 403 134
Province-year FE, village FE 1,061 841 261 43
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Additional results

Table 4.A2. Full results: household income and weather

VARIABLES Total income Migr income Agri sales

Nr pos. pcp shocks -0.031** -0.302*** 0.163**
(-2.03) (-2.58) (2.02)

Nr neg. pcp shocks 0.021* 0.087 -0.055
(1.93) (0.96) (-0.79)

Long-term mean pcp 0.180 -1.821 2.449***
(0.76) (-1.12) (2.69)

Long-term mean pcp square -0.008 0.072 -0.093***
(-1.02) (1.34) (-2.96)

Land size -0.000*** -0.000*** 0.000*
(-5.84) (-5.96) (1.90)

Nr in the labor force 0.084*** 0.451*** 0.165***
(10.46) (7.05) (3.87)

Nr elderly 0.081*** 0.664*** 0.129**
(8.31) (7.37) (2.32)

Nr females 0.052*** 0.063 -0.023
(7.99) (1.27) (-0.60)

Nr males 0.105*** 0.321*** 0.112***
(14.08) (5.17) (3.20)

Avg. age 0.062*** 0.236*** 0.169***
(14.85) (7.59) (6.40)

Avg. age square -0.001*** -0.004*** -0.002***
(-16.88) (-9.82) (-6.09)

Avg. years of educ 0.010*** 0.065*** -0.037**
(3.38) (2.64) (-2.10)

Avg. self-rated health -0.074*** -0.205*** -0.102**
(-7.59) (-2.70) (-2.26)

Observations 73,582 73,582 73,582
R-squared 0.618 0.095 0.031
Robust t-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: The dependent variable for each corresponding regression analysis is
stated in the title row. All outcomes variables are the natural logarithm of their
actual values plus one. All regressions include household FE and province-year
FE. The set of family characteristics are displayed in the table. Standard errors are
clustered at the village level.
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Table 4.A3. Migration income and agricultural sales

Migr income Agri sales

VARIABLES Any Amt. if > 0 Any Amt. if > 0

Nr pos. pcp shocks -0.028** -0.061*** 0.018** 0.025
(-2.53) (-3.53) (2.27) (1.13)

Nr neg. pcp shocks 0.009 0.016 -0.007 0.014
(1.01) (0.87) (-0.96) (0.67)

Long-term mean pcp -0.037 -0.020 0.033 0.096
(-0.67) (-0.17) (0.94) (0.84)

Observations 73,582 44,957 73,582 57,629
z-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: The dependent variable for each corresponding regression analysis is
stated in the title row. All amount variables are the natural logarithm of their
actual values. Coefficients reported are the computed average marginal effect
of the explanatory weather variable. The squared term of long-term mean
precipitation is thus omitted from the table. All regressions include household
FE, province-year FE, and a set of family characteristics. Standard errors are
clustered at the village level.

Table 4.A4. Household income and current year shock

VARIABLES Total income Migr income Agri sales

Pos. pcp shock -0.014 -0.012 0.140*
(-0.63) (-0.12) (1.86)

Neg. pcp shock -0.013 0.055 -0.044
(-0.83) (0.63) (-0.59)

Observations 73,582 73,582 73,582
z-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Notes: The dependent variable for each corresponding regression
analysis is stated in the title row. All outcomes variables are the
natural logarithm of their actual values plus one. Pos. pcp shock and
Neg. pcp shock are dummy variables indicating whether the current
year precipitation is one SD above or below the long-term mean.
All regressions include household FE, province-year FE, and a set
of family characteristics. Standard errors are clustered at the village
level.
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Samenvatting

Veel risico’s zijn formeel niet verzekerd in ontwikkelingslanden omdat de verzekerings-

en kredietmarkten niet bestaan of onvolwassen zijn. Pensioenstelsels bieden vaak

een ontoereikend inkomen en zorgverzekeringen geen hulp bij langdurige zorg op

oudere leeftijd. Daarom hebben individuen en gezinnen verschillende strategieën

ontwikkeld om zichzelf te verzekeren. Een veel voorkomende strategie is te ver-

trouwen op de familie. Steun van kinderen speelt een belangrijke rol bij het vei-

ligstellen van het welzijn van ouderen, en plattelandsgezinnen diversifiëren vaak

de inkomensbronnen onder familieleden om risico’s te ondervangen. Twee belang-

rijke demografische transities - de dramatisch daling in de vruchtbaarheid en de

massale migratie van platteland naar stad - vormen echter een uitdaging voor het

traditionele systeem van gezinsondersteuning. Dit proefschrift richt zich daarom

op gezinsverzekeringen en interacties onder de risico’s van recente demografische

veranderingen.

Dit proefschrift tracht de volgende onderzoeksvragen te beantwoorden door ge-

bruik te maken van grote enquêtegegevens over huishoudens in China en door cau-

sale inferentietechnieken toe te passen. In de hoofdstukken 2 en 3 wordt de rol van

kinderen bij de bescherming van oudere ouders in China bestudeerd. Hoofdstuk

2 onderzoekt de gevolgen van een kleinere gezinsgrootte voor het arbeidsaanbod

van ouders. Er wordt gebruik gemaakt van gegevens van de China Health and Re-

tirement Longitudinal Study (CHARLS). De tweetraps kleinste-kwadratenmethode

wordt toegepast om het effect van vruchtbaarheid consistent te schatten. Blootstel-

ling aan gezinsplanningsbeleid in het begin van de jaren zeventig en het geslacht

van het eerstgeboren kind worden gebruikt als instrumenten voor de vruchtbaar-

heidsresultaten van het gezin. In hoofdstuk 3 wordt de wisselwerking tussen kin-

deren en ouders met intergenerationele overdrachten in tijd en geld bestudeerd,



140

waarbij ook gegevens van CHARLS worden gebruikt. Herinneringsvragen over

ouderlijke overdrachten in CHARLS stellen ons in staat overdrachten op jonge leef-

tijd te koppelen aan ouderdomssteun op latere leeftijd. In hoofdstuk 4 wordt on-

derzocht hoe het plattelandsgezinnen economisch vergaat bij weerrisico’s en wordt

de rol van migratie als een realistisch manier om inkomensrisico’s te diversifiëren

verder onderzocht. Er wordt gebruik gemaakt van jaarlijkse longitudinale gege-

vens uit het National Fixed Point (NFP) onderzoek onder huishoudens. Deze ge-

gevens worden gekoppeld aan neerslaggegevens op dorpsniveau. Er wordt een

”household fixed effect-model gebruikt om het effect van exogene verandering in

de weersomstandigheden op dezelfde locaties in de loop van de tijd te onderzoe-

ken.

De resultaten van hoofdstukken 2 en 3 tonen gezamenlijk aan dat kinderen een

belangrijke rol spelen in de steun van ouders op leeftijd. Niet alleen de vrucht-

baarheidsresultaten zijn van belang, maar ook de interacties tussen de generaties

beı̈nvloeden het welzijn van de ouderen. Uit hoofdstuk 2 blijkt dat het hebben van

meer kinderen en het hebben van een groter aandeel zonen de kans dat ouders op

hun oude dag blijven werken aanzienlijk verkleint. Het effect blijkt te verschillen

naargelang de behoefte aan steun van de ouders. Ouders met een slechtere ge-

zondheidstoestand en lage pensioenuitkeringen hebben meer last van een kleinere

gezinsgrootte. Nader onderzoek van het mechanisme laat zien dat het aantal kin-

deren positief bijdraagt aan de financiële overdrachten die ouders ontvangen. De

bevindingen in hoofdstuk 2 geven aan dat kinderen een belangrijke bron van ou-

derdomssteun zijn die de zelfvoorzieningslast van oudere ouders aanzienlijk ver-

licht.

Hoofdstuk 3 toont aan dat interacties tussen ouders en kinderen na de geboorte

van een kind ook van invloed zijn op de oudedagsvoorziening. Het blijkt dat kin-

deren die op jonge leeftijd huwelijksoverdrachten hebben ontvangen, hun ouders

op latere leeftijd meer bezoeken, terwijl kinderen die meer onderwijsinvesteringen

hebben ontvangen, meer financiële steun verlenen. Het complementaire effect van

huwelijksoverdrachten en onderwijsoverdrachten is waarschijnlijk het gevolg van

hun verschillende invloed op de woonplaats van de kinderen. Het contrasterende

effect van de twee ouderlijke overdrachten op jonge leeftijd blijkt meer uitgespro-

ken te zijn bij zonen, hetgeen de traditionele zorgverlenende rol van zonen in China
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ondersteunt.

Wat de huishoudens op het platteland betreft, blijkt uit de bevindingen in hoofd-

stuk 4 dat het huidige totale inkomen van de huishoudens verrassend genoeg aan-

zienlijk daalt wanneer zij de afgelopen jaren vaker positieve neerslagschokken on-

dervinden. Dit schijnbaar implausibele resultaat kan worden verklaard door de

daling van de inkomsten uit migratie bij goed weer, die groter is dan de stijging

van de inkomsten uit landbouwverkoop. Een analyse van de reallocatie van arbeid

door huishoudens bevestigt het migratie-effect: bij veranderingen in de neerslag is

er sprake van substitutie tussen werk in het kader van migratie en lokaal werk op

en buiten de boerderij.

Uit de resultaten van hoofdstuk 2 blijkt duidelijk dat de traditionele gezins-

steun nog steeds een belangrijke rol speelt. De bevindingen in dit hoofdstuk sug-

gereren dat bevolkingsbeleid dat gericht is op het beperken van de gezinsgrootte,

het welzijn van mensen op oudere leeftijd kan bedreigen omdat zij gedwongen

worden tot op hoge leeftijd te blijven werken. Speciale openbare steunregelingen

moeten gericht zijn op de meest getroffen generatie als aanvulling op de traditio-

nele maar belangrijke gezinssteun. De socialezekerheidsstelsels moeten evenredig

met de vergrijzing verbeteren, anders zouden mensen die geen steun van zowel

kinderen als overheidsstelsels krijgen, met aanzienlijke ouderdomsrisico’s worden

geconfronteerd.

In hoofdstuk 3 wordt gewezen op het dilemma waarmee goed opgeleide kinde-

ren worden geconfronteerd bij het nemen van beslissingen over hun woonplaats;

door royalere socialezekerheidsregelingen in te voeren zou de behoefte aan infor-

mele zorg afnemen en zouden kinderen worden bevrijd van zware zorgtaken. In

die zin zouden publieke verzekeringen voor langdurige zorg kinderen uit minder

ontwikkelde regio’s aanmoedigen om te migreren voor betere arbeidskansen. Uit-

gebreide openbare stelsels van sociale zekerheid en langdurige zorg zouden dus

niet alleen de ouderen ten goede komen, maar ook positieve effecten hebben op de

economische groei en de ongelijkheid in de samenleving als geheel verminderen.

Zowel in hoofdstuk 3 als in hoofdstuk 4 wordt aangetoond dat migratie het in-

komen en de financiële vooruitzichten van individuen en gezinnen verbetert. Mi-

gratie kan een krachtig middel zijn om de levenskwaliteit van plattelandsbewoners

te verbeteren en de sociale ongelijkheid te verminderen. Door de migratiebarrières
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en de verplaatsingskosten te verlagen, zouden landbouwers sneller en vrijer ge-

bruik kunnen maken van migratie wanneer er productierisico’s in de landbouw

zijn, waardoor de potentiële verliezen tot een minimum worden beperkt. Bijvoor-

beeld door verzekeringen voor langdurige zorg te verstrekken, Hukou-beperkingen

op te heffen en het grondbezit te verbeteren.

De in dit proefschrift uitgevoerde analyses hebben hun eigen beperkingen en

laten ruimte voor toekomstig onderzoek. Naast werken op oudere leeftijd bestaan

er wellicht andere zelfverzekeringsstrategieën, zoals sparen en vermogensopbouw,

die ouders gedurende de gehele levensloop kunnen toepassen wanneer zij het ri-

sico lopen onvoldoende steun van hun kinderen te ontvangen. Daarom zou de

analyse in hoofdstuk 2 structureel kunnen worden uitgebreid tot andere mogelijke

strategieën. Het zou meer inzichten bieden over het risicomanagement van ouders

en een breder beeld geven van hoe ouders reageren en zichzelf verzekeren onder de

kindercrisis. In onderzoek van hoofdstuk 3 zou kunnen worden uitgebreid door de

wederkerigheid nauwkeuriger te bestuderen met uitgebreide overdrachtsinforma-

tie indien dergelijke gegevens beschikbaar zijn. Andere overdrachten van ouders,

zoals hulp bij gezondheidsschokken, het starten van een bedrijf of legaten, zijn mo-

gelijk gecorreleerd met investeringen in huwelijk en onderwijs. Voorts zou het de

moeite waard zijn te onderzoeken hoe de samenstelling van broers en zussen van

invloed is op ouderlijke investeringen, locatiebeslissingen van kinderen en inter-

acties tussen broers en zussen. Hoofdstuk 4 kan ook in verschillende richtingen

worden uitgebreid. Zo zouden de landbouwresultaten kunnen worden verklaard

aan de hand van de landbouwproductiviteit, zou kunnen worden nagegaan of de

migratiestrategie de consumptie veiligstelt door het inkomen van de huishoudens

te egaliseren, en zouden de gevolgen van weersschokken voor het menselijk kapi-

taal kunnen worden onderzocht.
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