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1. Introducti on

As worldwide populations age, more and more research has explored the elderlyOs
well-being, among which numerous studies have been devoted to examining the
relationship between fertility and parent sO subjective weltbeing (SWB) (Buber
and Engelhardt 2008; Kruk and Reinhold 2014; MyrskylS and Margolis 2014;
Balbo and Arpino 2016; Herbst and Ifcher 2016) . Most studies , however, focus on
developed countries, while few studies focus on the relationship in developing
countries (Glass et al. 2016; Conzo et al. 2017) .

Another knowledge gap comes from the methodology. Unlike the intensive studies
regarding the effect on parentsOphysical health, most studies focusing on SWB or
mental health reach their conclusions by a simple ordinary least square (OLS)
regression, especially from disciplines such as public health, demography, and
psychology(Hurt et al. 2006; Kruk and Reinho |d 2014). Due to the inadequate
attention to the potential endogeneit y of the fertility decis ion of famil ies, the
literature hardly establishes a convincingly causal effect of additional children on
parentsOSWB for the complex mechanism underlying the fertility BSWB nexus.

In this paper , by taking advantage of the exogenous variation in fertilit y caused
by the one-child policy (OCP), we empirically examine the conventional wisdom of
connecting happiness to fertility in China, which we call the Orore children, more
happiness Chypothesis, with national representative data, the China Health and

Retirement Longitude Survey (CHARLS). We find that more children enhance
elderly parentsOSWB measured with either life satisfaction or depression mood,
which is channel led by raising their satisfaction with children and receiving in -
kind transfers from childr en. Our study provides new causal evidence of the
impact of fertility on elderly parentsO SWB from a developing economy.

According to the classical quantity Bquality (QBQ) trade -off proposed by Becker
and his associates (Becker 1960; Becker and Lewis 1973; Becker and Tomes 1986) ,
given the resource constraint s within a family, families with ~ fewer children tend
to have more resources for each child, thereb y raising the quality of each child
Therefore, it is theoretically well known that the number of children may have a
negative effect on childrenOs outcomes. Nevertheless, it is not easy to reach a
conclusion on how the number of children affects the well -being of their parents.
On the one hand, parenting children is probably a demanding job, which has to
cost substantial financial resources and physical and mental energy. More
children inevitably cost more family  resources and make parents more stress ed.
Moreover, childbearing has an important inverse impact on maternal labo ur

"llf the Q BQ trade -off hypothesis held, there could be a negative effect of the number of children on
elderly parents’ SWB because parents might be better off with fewer but high -quality children.
However, empirical evidence on the Q BQ trade-off is mixed. Some studie s present evidence
supporting it (Rosenzweig and Wolpin 1980; Hauser and Kuo 1998; Conley and Glauber 2006; Li
et al. 2008; Booth and Kee 200 9; Li and Zhang 2017; Qin et al. 2017) , while others deny it (Black
et al. 2005; Angrist et al. 2010; Liu 2014; Zhong 2014) or find it depends on sex compositions in
children (Butcher and Case 1994; Conley 2000; Dahl and Moretti 2004 ; Deschenes 2007) or birth
order (Black et al. 2005) .



market decisions, especially for mothers , who put more risk on their career. While
some may have a break and then r eturn to work when their children grow up,
others may ultimately drop out of the labour market. Thus, parents, especially for
mother, face | arger opportunity costs to have more children . Although the cost of
bearing an additional child could be reduced limitedly by a scale effect, it
inevitably lower s their life-cycle income and their career achievements, and
ultimately their  well-being in old age.

On the other hand, parents can treat birthing and parenting children as the
savings for their consumption in the future. As returns, they = may receive caring
and protection f rom their children when they get old. Therefore, more children
probably mean more ®avingsJor the future , which can undoubtedly increase the
parent s' well -being, especially in their twilight years

Therefore, the effect of the number of children on eld erly parents' well -being
depends on measuring and weighing both the positive and the negative sides of
parenting children. This case is more pertinent in highly developed countries,
where childbearing has become optional and financially expensive , and it is often
associated with considerable trade -offs in terms of professi onal careers and
pursuing other life goals.

The situation is somewhat different in developing countries. Although worldwide
fertility has fallen dramatically since the 1960s, itis still relatively high in many
developing countries . One reason is that people tend to hold a belief that more
children can br ing about more happiness, which is summari sed in an old Chinese
proverb: @ore children, more happiness (J € J/¢ )OIn China, the traditional
culture sees family units as the foundation of society , and prosperity within the
family forms a crucial part of this, which often means having multiple children

(with an emphasis on boys) to support parents when they are  old. The conventional
wisdom or philosophy has been passed on across generations for over 1,000 years
and has affected some countries profoundly in the East Asia cultural sphere. ®

From an economic perspective, this wisdom is a reflection of the fact that
commerciali sed or public pension and medical systems are underdeveloped or
unavailable in developing countries. It is also consistent with the support bank or
old-age security hypothesis of having more children, which is confirmed by = Chou
(2009) with data from Hong Kong. *Besides, children can meet parents Gemotional

% Such values are embedded in some proverbs of Confucianism, such as , OTiere are thr ee ways to
be unfilial ; the worst is not to produce offspring (  p+ 6+ +p»5"# &4(I  )OConfucianism has affected
the cultures profoundly in some countries and regions in eastern Asia, such as Japan, South Korea,
Vietnam, Taiwan, and China.

#IThough Hong Kong is a developed economy, unlike many other developed ones, there is no p ublic
pension system. Chou (2009) summari ses existing theories on the nexus between the number of
children and transfers to their elderly parents into three hypotheses: support bank that elderly
parents can withdraw savings from early life's investment in children' s human capital; altruistic
hypothesis that says that parents rece ive financial supports from children only  for their needs; old
age security hypothesis that perceives family as a source of capital when financial institutions are
less developed. !



needs that cannot be marketi sed, such as the feeling of being surround ed by!
offsprings . Lee and Xiao (1998) show that children financially support elderly
parents when they need their support, which is consistent with the altruistic
hypot hesis of need-based transfer regarding more children. Since transfers and
mental contacts usually contribute to elderly parents' SWB, children are expected
to enhance parentsO SWBin old age.

Modern economic development has manifested in an improved quality of life and
a consumerist culture , and many believe that a lot of traditional family ideologies
like @ore children , more happiness Chave been fading for decades in China . In
addition, s ince the end of the 1970s, along with the marketi sed-oriented reform ,
the Chi nese government carried out the strictest birth control in the world, known

as the ©ne-child policy OThe policy, which was retained for nearly 40 years, not
only reduced fertility greatly but also  permanently alter ed the tradition of fertility

to some extent. &

Taking account of these dramatic changes, it is reasonable to  ponder the
relationship between fertility and  elderly parent sSCBWB and its change over time
in China . More specifically, do Chinese people with more children feel happier
than those with fewer children ? Or formally, what is the effect of the number of
children on their parentsO SWB in China? What are the driving forces behind the
relationship? We try to an swer these open questions in this study.

The remainder of the paper is organised as follows. Section 2 introduce s the
background of our study, including a brief literature review, the institutional
background of the OCP, and our potential contributions. In Section 3, we describe
the data, the CHARLS, and our main variables. Section 4 presents our baseline
OLS regression and instrumental variable (V) strategy and their results. We
check the robustness of our results in  Section 5. Several potential channels and
heterogeneity effects regarding the SWB impact of children are reported  in Section
6 and Section 7, respectively . Finally , we conclude our paper in Section 8.

2. Background
2.1. Literature

The literature on public health, demography, sociology, and psychology indeed has
investigate d the association between the number of childre n and the physical and
mental health status of the parents  (Buber and Engelhardt 2008) . While it seems
conclusive that the number of children is adverse to mothers Ophysical health
indicators (Ctceres-Delpiano and Simonsen 2012; Wu and Li 2012; H3gnSs et al.
2017; Chen and Fang 2018 ; Gabel et al. 2018) , the evidence of the impact on elderly

&The data from the National Family Planning and Reproductive Health Survey for 2001 show that
the percentage of women preferring to having zero, one, two, and no less than three children
accounts for 1.1%, 35%, 57%, and 5.8%, respectively, with an average of preferring to have 1.71
children (Ding and Hesk eth 2006).



parentsO mental health, especially for the SWB, is far from a consensus (Kruk and
Reinhold 2014) .

Some find that there is a negative association between the number of children and
parentsOSWB, especially in parenthood when there is a negative side effect of
bearing a child . (Evenson and Simon 2005; Spence 2008; Glass et al. 2016) . Others
provide evidence that having a child or more children may produce happiness.
Specifically, more children are found to be positively related to the mental health

of elderly parents (Buber and Engelhardt 2008) , the chance of parents receiving
necessary and financial support from children  (Zimmer and Kwong 2003) , and
positive moods like perceived happiness or life satisfaction (MyrskylS and
Margolis 2014) . The effect is more significant for elderly parents whose children
appear to protec t them against social and economic forces (Herbst and Ifcher 2 016).

Some studies also find heterogeneity effects related to children's gender, parents'
marital status, and age stage (Shi 2016). Using Wor |d Value Survey data for 86
countries, MyrskylS and Margolis (2014) also suggest that the association differs
for population subgroups, at different stages of the life cycle, and in different
regimes that often provide different social welfares. Glass et al. (2016) confirm
that there is considerable variation in the parenthood gap in happiness across 22
OECD countries. These studies may explain why the evidence is so ambiguous
that researchers cannot yet reach a consistent conclusion. It indicates that the
context is very crucial to the examination of the relationship  , and the association
between the number of children and elderly parentsO SWB in the developing world
can be very different from that in developed countries.

However, few studies test the relationship with the data from developing countries .
To the best of our knowledge, the only exception is Conzo et al. (2017). They
investigate the empirical relationship bet ween fertility and life satisfaction in
rural Ethiopia , which is still one of the most deprived areas with very high
population growth in the world . Compared with rural Ethiopia, China , with a
higher per-capita income and much lower aggregate fertility , could be a good
representative of middle -income countries. Therefore, in this study, we use
nationally representative data, the CHARLS, to explore the relationship between
fertility and elderly parent sO SWB in China and provide new evidence of the
relationship under the context of a wealthier and lower -fertility developing
economy.

The major challenge of identify ing the causal effect of the number of children on
parent sSCBWB is that fertility is endogenous to parent  sGelf-selection, which is well
recognised in the literature on the economic analysis of famil ies (Becker 1960;
Becker and Lewis 1973; Becker and Tomes 1986) . While the endogeneity of the
number of children is unlikely caused by reversed causality or measurement
errors, because elderly parentsO SWB cannot determine their fertility several
decades agoand they usual ly know the accurate number of children they have it
is very likely caused by omitting unobservable variables determining both the
family size and elderly parents®utcomes. Thus, if the determinants of the number
of children are unobservable and correlat ed with both the number of children and



elderly parentsO SWB, the OLS estimation without controlling for those
unobservable factors will be biased.

However, most of the aforementioned related empirical studies overlook the
inherent endogeneity of fertili ty. As a consequence, they are unable to establish a
convincing causal relationship. Only a few try to use quasi -experimental method s
to overcome the drawback. Conducting a study with twins from Denmark , Kohler
et al. (2005) find that becoming a parent has a substantial positive effect on
happiness. Using multiple births and the sex composition of the first two children

as two natural experiments to construct IVs, Kruk and Reinhold (2014) estimate
the causal effect of children on their elderly parentsOdepression for Europeans.
They find that having one additional child will increase the probability of poor
mental health by 10 B20 percentage points for women , while t here is no evidence
for a similar effect for men . Using the firstborn's sex as an 1V of fertility to address
the endogeneity of fertility , Conzo et al. (2017) investigate the empirical
relationship between fertility and life satisfaction in rural Ethiopia . Their results
suggest that older men benefit the most in terms of life satisfaction from having a
large number of children .

However, it is also argued that Vs at the family level may fail to meet the
exclusion restriction . Girls can directly a ffect their sibling sO educational outcomes
other than only through the number of children , and they play different roles from
boys in fulfilling parentsO needs. Twins may have other effects on family size , and
children with the same gender are more comfortable shar ing their resources, like
clothes and toys, and reduce the costs of childbearing, which also determin e how
many resources are enjoyed by each child and thus the quality of children  (Conley
and Glauber 2006) . Some groups of people are more likely to have multiple births
than others , indicating that twins are also not  very exogenous (Angrist et al. 2010;
Angrist and Pischke 2014) . The son preference, which is more likely to occur in
developing countries but also exists in developed countries (Dahl and Moretti
2004), may make the effect on family size when the first two childr en are sons
different from that when the first two children are daughters. Moreover, a large
number of empirical studies (Parish and Willis 1993; Butcher and Case 1994; Garg
and Morduch 19 98; Conley 2000; Dahl and Moretti 2004; Deschenes 2007) have
shown that the sex composition directly affects childrenOs outcomes including
educational attainment.

Due to the se limitations in exploring family -level exogenous shocks as an 1V of
family size , a burgeoning strand of literature uses more exogenous variations of
the fertility caused by natural experiments , such as the arrival of new birth control
technologies or the implement ation of birth control policies by governments, to
identify the causal effect of fertility on outcomes of children or parents (Clarke
2018). Among them, ChinaOsbirt h control polic y, especially the OCP, which could
be the largest and strictest in modern human history , has be seen as an excellent
natural experiment (Zhang 2017).

While it has been used to identify the causal effect of fertility on children @ or
parents utcomes in terms of education, labour market performance, and health,



it is still not used to identify the causal effect of fertility on parentsO SWB(Zhang
2017).

2.2. One-Child Policy and Empirical Strategies

The OCP introduced at the end of the 1970s, along with the marketi sed-oriented
reform . Under this policy , which later became a law in China , a married coupl e
was generally entitled to have, at most, one child . The policy, which was retain ed
for over 40 years, not only reduced the fertility rate sharply but also affected
Chinese society profoundly in many aspects .

Although the OCP was formally implemented in 1980 by the central government
and applied throughout China, birth control policies varied significantly over time,
between rural and urban areas, and across regions, provinces, ethnicities , and
even entities (Scharping 2003; Wang et al.2017; Zhang 2017). The variations
provide exogenous shocks on fertility behavio urs and are used to identify the
causal relationship b etween fertility and children O®r parentsO outcomes in many
studies.’

While extant literature has broadly used the OCP as a natural experiment to
identify the effect of fertility on many ~ maternal or child Osutcomes, it has not been
used to test the ©hildren Bhappiness Ghypothesis. To the best of our knowledge, the
only exception was made by Chen and Fang (2018). They tried to evaluate the
long-term consequences of China® family planning policy on the elderly & well-
being measured with family consumption and life -satisfaction.

Our study has one crucial diffe rence from Chen and Fang (2018) in thatt he policy
they tr ied to evaluate is not the OCP since the end of the 1970s, but the Qater,
Longer, and Fewer OCampaign in the early 1970s carried out by the Chinese
central government. It is noted that while the birth control campaign started in

the 1970s, it was technica lly voluntary and significantly less coercive than the
OCP, which was enacted throughout China. Another study also found that fertility
reduction in the 1970s was not mainly caused by that campaign , which explains
only 28% of the reduction and contribute d more to sex selection (Babiarz et al.
2018). So our identification strategy with OCP may create more exogenous
elements and produce larger variants in the fertil ity of each cohort than Chen and
Fang (2018).

The literature uses several empirical methods to measure the variations of fertility,
which are summari sed as follows.( The first compares the birth behavio ur of
Chinese women before and after 1979 (or 1980) , when the OCP was formally
implement ed. Zhong (2014) and Qin et al. (2017) further upgrade the method to
conduct a fuzzy regression discontinuity design and identify the effects of fertility

5'Please refer to Wang et al. (2017) and Zhang (2017) for their brilliant literature reviews on this
topic. "

(I'The following text in the subsection heavily borrows from Zhang (2017), who discusses in detalil
four methodologi cal approaches used in the literature of the OCP and its consequences. We update
and adjust the content by covering more recent studies.



on childrenOs human capital and health , respectively. Specific ally, they use d the
change of the ratio of families with a single child to all families around this
start ing point as the jump in the regression discontinuity design.

The second approach exploits the cross -sectional and temporal va riations on fines
or th e eligibility for a second birth . Using both variables and their interactions as
IVs for fertility, Liu (2014) examine the effect of an additional child in a family on
child height and education outcomes. Huang et al. (2016) and Liang and Gibson
(2018) also use a similar approach to s tudies that misreported twins Oand
children's nutrition al intake , respectively.

The third approach explores variation by the differential length of exposure of
different birth cohorts to the OCP and the intensity of the implementation across
different reg ions or ethnic groups. The first log ic of the variations is thatt he older
the mother was at the time of the policy implementation, the more likely she  was
to have completed her fertility, and thus the less likely she was affected by the
policy. The secondlogic comes from the variation of t he implement ation of the OCP
between rural and urban areas, across regions and provinces, and between Han
and ethnic minorities. Wu and Li (2012) construct the intensity of each cohort
exposed to the OCP and used its interactio ns with dummies of Han ethnic and
urban Aukou as IVs of the number of children to identify the effect of family size
on maternal health. Li and Zhang (2017) also calculate the excess fertility rate
(EFR) at the prefectural level to measure local OCP enforcement intensity . They
separate prefectures with the intensities into two categories N Gtrict Cand @on-
strict Gegions and 1982 and 1990 Chinese census data N and construct ed a simple
difference -in -differences framework to test the Q BQ theory in term s of childrenOs
education.

In this paper , we propose a new method to explore the variation of the OCP, a
combination of the differential length of exposure of different birth cohorts to the
OCP and the fine or eligible differences in excess births across provinces.
Specifically, we introduce t hree sources of exogenous shocks on the fertility of
mothers, the intensity of different cohorts expos ed to the OCP, the tightness of
different provinces in enforcing the birth limit of the OCP , and the change of that
tightness over time .

Our 1V has the advantage that it has more var iations than those using only one
or two sources of those exogenous shocksand thus capture s the intensity of these
exposures better, thereby reducing the likelihood of suffering a weak instrument
while maintain ing the exogeneity of our IV to omitted variables. 7

)!!Although Lietal. (2011) and Zhang (2017) argue that the spatial and temporal variation of the
OCP may be endogenous, the instruments may not suffer serious endogeneity under the settings
of our paper. We will discuss the detail of our IV strategy in ~ Section 4.



2.3. Our Potential Contributions

We potentially contribute to the literature on the knowledge of the childrenb
happiness nexus in the following aspects. First, our study provides new causal
evidence of the relationship under the context of a  middle -income and lower -
fertility developing economy rather than developed or low-income countries . Our
empirical results from both the OLS and two-stage least square (2SLS) methods
show that more children increase elderly parentsO life satisfaction and reduce their
likelihood of reporting depression moods. The finding is consistent with  Chen and

Fang (2018) inthat the Qater, Longer , and Fewer GCampaign the family planning

policies implemented before the OCP in China slightly promote elderly parents O
physical health and lead to more severe depression symptoms .

Second, we propose a new IV for fertility that combines the differential length of
exposure of different birth cohorts to the OCP  and the fine or eligible differences
in excess births across provinces. The IV capt ures more exogenous elements and
produces more significant variants int he fertility of each cohort, but suffers fewer
endogeneity threats from family levels.

Third, we also examine several channels by which children improve the SWB of
elderly parents . Specifically, we find that elderly parents with more children are
more satisfied with their children and receive more net transfers from their
children. The positive effect of the number of children on elderly parents Olife
satisfaction is highly consistent under various robustness checks. While both sons
and daughters enhance elderly parents Olife satis faction, sons decrease the
likelihood of their elderly parents' depression mood.

Last but not least, our results also can be used to evaluate China's birth ¢ ontrol
policies, which have lasted for over four decades, through the lens of the elderly's
SWB. Although it is agreed that the social protections for  the elderly have been
greatly improved during the past decades in China, beliefs among elderly Chinese
preferring more offspring s persist over time. Instead, they seem to play essential
roles in shaping their personal and social values regarding happiness. While
financial supports are still important factors in bridging the children Bhappiness
nexus and could be replaced by pensions, the affections created by mental
interactions behind them and across gene rations would never be marketi sed. Thus,
our empirical results support the compelling need to abolish China & family
planning policy to enhance older people's life satisfaction.

3. Data and Variables

3.1. Data

The data are taken from the CHARLS , which is targeted to investigate the health,
social security, and family information of adults older than 45 and aims to provide

high -quality survey data for an inte rdisciplinary study on ag eing issues of China.
The survey was first conducted in 2011, covering 150 counties, 450 villages , and



over 10,000 households.” The questionnaire consists of detailed contents on
demographic backgrounds, family information, health status and functioning,
health care and insurance, work, retirement and pension, househ old income,
expenditures and assets, and housing characteristics. For our purpose, we used
the data from the 2015 survey by matching the respondentsO information with
th eir childrenOs averages or constructed characteristics.

Specifically, we collect ed the following information on the respondents: year of
birth , gender, education levels, Aukou status, ethnicity status, and rural or city
birthplaces from respondents’ demo graphic background information; their
received income from their individual income info  rmation; and life satisfaction,
health satisfaction, satisfaction with children and marriage, and mental health
such as the feeling of depression, hope, happiness, lonel iness, and desperation,
from the health status and functioning section.

We also collected their children's information regarding their average levels of
income and education ; the number of children, sons, and daughters ; gender
structure ; health status ; marriages; housing; living with children ; and within -
household transfers fr om the family section.

Since this paper test s the impact of children on elderly parentsO SWB, w e dropped
observations from respondents younger than 60, %and further matched the mis sing
values of respondentsO education level and Aukou status in the 2015 survey with

the survey data from 2013 and life history survey conducted in 2014. Moreover,
since ethnic minorities are free from the OCP, we also drop ped observations from
minorities. As aresult, we constructed cross-sectional data with 8,890 respondents
from 5,670 households. However, the observations vary across variables due to
missing values in some variables ( see also Appendix Al for details on data

cleaning).

3.2. Variables

The dependent variable is the happiness of parents aged 60 and above. The
literature has used both objective and subjective measures of well -being, while it
has been emphasised that SWB is more essential than objective well -being (Diener
et al. 1998; N g 2008). It is not hard to conceive that people with the same physical
conditions differ significantl 'y in SWB in terms of ment al health, life satisfaction,
and perceived happiness. Hence, we use indicators regarding SWB to measure
parentsO happiness. Specifically, we mainly use two variables to measure parentsO
happiness: life satisfaction and depressi on mood, two opposite indicators of SWB .

The perceived life satisfaction is a five -scale variable ranging from 1 (completely
satisfied ) to 5 (not at all satisfied ). To make a larger value indicating a higher level

of life satisfaction, we revise d the origi nal variab le in the survey into a new one
with 1 representing the lowest level of life satisfaction and 5 denoting the highest

% For detail ed information about the CHARLS, please refer to http:/charls.pku.edu.cn/en.
In the section of robustness check, we extended the analysis to the people aged over 55.



level of life satisfaction. Following Conzo et al. (2017), we treat the scale as
cardinal in order to use a simple linear mode | and IV method and avoid using
ordered latent response models, which can be unnecessarily complex to estimate,
especially under the 1V settings in our studies.

The depression mood of parents is constructed with 10 questions regarding the
perceived days with positive and negative moods during the last week. These
questions include ®was bothered by things that don't usually bother me  OQI lad
trouble keeping my mind on what | was doing Offelt depressed Offelt everything

| did was an effort O®felt hopeful about the future O®dfelt fearful OMly sleep was
restless O felt happy ODfelt lonely Oand @ could not get @oing@. The respondent
is asked to choose among four perceived frequencies: Oarely or none of the time
(less than one day) O0sme or a little of the time (1 B2 days)OOccasionally or a
moderate amount of the time (3 B4 days)O:and Ouwst or all of the time (5 B7 days)O
For negative moods, the frequencies are assigned respectively with values of 0, 1,

2, and 3, while for positive mo ods such as Ofelt happy Othey are assigned with
values of 3, 2, 1, and 0.

For each respondent, we calculate the sum of the 10 indicators and thus construct
a variable regarding a depression scale, which ranges from 30, the severest
depression scale, to 0, the lowest depression scale, in our case. Such method of
measuring and evaluating depression is developed by the Centre of
Epidemiological Survey as Depression Scale (CES -D) (Radloff 1977) and is used
and simplifie d in the CHARLS, according to Andresen et al. (1994), as a measure
of SWB. Respondents are usually treated as ®uffering from depression Gf their
scale is larger tha n 9. Thus, we construct a dummy variable on whether the
respondent s uff ers from depression as an additional measure of her or his SWB.

The explanatory variable of our interest, the number of children, is first measured
with the total number of children reported by the respondent, including sons and
daughters who are alive . It is also measured by the number of sons and daughters ,
respectively, through which we can observe the heterogeneity effects of th e
number of sons and daughters on parents' happiness. Additionally, the sex
composition of children is also constructed as three -category dummy variables N
only having a son(s), only having a daughter (s), and having both a son(s) and a
daughter (s) N and a dummy variable on whether the first birth is a girl , Which
can be used to observe the effects of sex composition of childre n on parentsO
happiness. Moreover, the intensity of mothers expos ed to the OCP , which explores
both the cohort and provincial variations in fertility controls , Is constructed as an
IV of the number of children and is used to identify the causal effect with 2SLS
estimation (see Section 5 for details on this variable).

Control variabl es include two categories: parental controls and children controls.
The parental controls include the parentsO gender, agemarital status, Aukou
status, China Communist Party (  CCP) membership, individual income, education

levels, alcoholic beverage consumption, and living place. The children controls
include the averages of childrenOs income and education years ; dummies on
whether having one child or more s reported as @oor health Q@ever married Qor



@o not own a house®and a dummy on whether the parents had children who
passed away.

The descriptive statistics of the variables mentioned above are reported in Table
1(see Appendix A2 for details on these variables) . The observations range from
8,890 to 8,046, indicating missing values in  some variables. The respondents have
an average life satisfaction of 3.4 and an average depression mood of 0.35,
indicating that 35% of them are diagnosed as having a depression mood.
Meanwhi le, they have, on average, about three children, fewer than two sons, and
1.5 daughters. About 77% of respondents have both sons and daughters , and about
half of respondents have a first -birth girl. The intensity of mothers expos ed to the
OCP ranges from 0 to 3.53, with a mean of 0.736. We also see that half of the
respondents are mother s. The respondents are, on average, 68.6 years old, mostly
have a spouse who is alive, and have a low education level of primary school.
Respondents who have arural hukou, have a CPC identity, drink , and liv ein rural
areas account for about 80%, 12%, 32%, and 72%, respectively. In terms of their
children, the summary statistics show that they , on average, received about nine
years of education, with an average income level of about five . Less than half of
them have their parents living with them, and they are in poor health, unmarried,
and do not own a house or passed away , tak ing, respectively , about 18%, 12%, 50%,
and 18%.

< Insert Table 1 here .>

In Table 2, we further r eport the summary statistics of parental SWB by the
number of children that elderly parents have. It shows that while elderly parents
with more children on average , have a hig her level of life satisfaction, they, except
for those without a child, have a lo wer likelihood of depression. However, we
cannot infer the impact of fertility on parental SWB , Since elderly parents with
different numbers of children always differ from eac  h other in other parental or
children -level covariates.

<|nsert Table 2 here >

4. The Number of Children and Parental Happiness
4.1. Baseline Results

To test the children Bhappiness hypothesis that is, the effect of the number of
children on elderly parentsO SWB, wefirst construct the following empirical model
that will be estima ted by a simple OLS method:

"# P& I () * (+1- '/0139/«& * 2335’/(& * 4& * 5$’/a& (1)

Where SWB is the measure of parentsO happiness. No chd is the number of
children. Xis a vector of control variables at both the parent level and the children
level, which is the same for their parents. 4, isthe community fixed effects, which



we use to control f or unobservable factors that are the same within a community
but vary across communities. Subscriptions /, A, and m denote parents, household,
and community , respectively. !/ is the error term. Because elderly parents from the
same household usually have the same number of children, we cluster the
standard errors at the household level to  conduct robust estimation. (, (4, and 2
are parameters to be estimat ed, among which (. is of our interest , which indicates
how an additional child will affect parentsOSWB. If it is statistically significant
and positive, we would like to say that the children Bhappiness hypothesis is
verified .

The baseline results fr om OLS estimation are reported in Table 3. In columns (1) b
(4), we control nothing, parental characteristics, child -level covariates, and both
parental and childrenOs characteristics , step by step. The results in these columns
show th at the number of childr en is positively associated with the life satisfaction

of parents. The positive effect tends to increase as either parent al covariates or
child -level covariates are cont rolled for (see columns (1) £(4)). While controlling for
parental characteristics change s the estimate little, controlling for child -level
covariates substantially increases it, indicating that child -level covariates are
more likely to bias the effect of children on their elderly parentsO life satisfaction.
This might be because the quality o f children is an important determinant of
elderly parentsO life satisfaction, which is also associated with the number of
children, as proposed by the QBQ trade-off hypothesis. Omitting child -level
variables would bias down the real effect of children on e Iderly parentsO life
satisfaction (see columns (2)D(4)), but omitting parental characteristics and
community fixed effects only change the estimate a little (see columns (1) and (2)) .
The OLS results show that one more childi s associated with about an 0.02 to 0.04
level of increase in elderly parentsO life satisfaction.

The rest of the columns (columns (5)8(7)) in Table 3 report the results when the
dependent variable change s into whether the parents have a depression mood. In
contrast with that in Table 2, we find that the number of children is negatively
associated with that likelihood , which is statistically significant  after controlling
for child -level covariates (see columns (6) and (7)) . One more child is associated
with one percent lower likelihood of having depression. These results also indicate
that omitting child -level covariates biases down the role of children in reducing
parentsO depression mood.

Among other covariates, we find that their impact s on elderly parentsO SWB are
mostly consistent with our intuitions. For example, mothers have a  lower level of
life satisfaction but a higher likelihood of suffering from depression than fathers.
Parents' age, mar ital status , and income are positively associate d with their life
satisfaction and negati vely associated with their depression mood. However,
elderly parents with rural ~ Aukou and living in - a rural area have a larger likelihood
of getting depression but have no difference in life satisfaction, compared with
those with urban Awukou or living in - an urban area . Another surprising result is
that parents with higher education levels tend to be less satisfied with their life.
ChildrenOs characteristics are also related to elderly parentsQOlife satisfaction and
depression mood. ChildrenOs average educaion years and income levels are



enhancing factors of parentsO SWB, while having at least one child with  poor
health is detrimental to their SWB. Having an unmarried child or a child without
a house also contributes to a lower level of life satisfaction.  Finally, parents having
a child who died have about a 6% higher likelihood of getting depression than
those without a child who died.

<Insert Table 3 here.>

4.2. The Number of Children and Parental Happiness: IV Estimation
4.2.1 |V Strateg y

Among the t hree causes of endogeneity: reversed causality, measurement errors,
and omitted unobservable variables, our study is more likely subject to the third
cause of endogeneity. The reversed causality does not happen because the present
happiness cannot affect t he number of children that parents determined to have
several decades ago. Besides, parents are less likely to report the number of
children with systematical errors , and thus, measurement errors are also less
concerning. However, the number of children ma y be endogenous due to some
omitted variables , which determine the past fertility and parentsO present
happiness simultaneously. Then the estimate d effect would be biased. Given the
QBQ trade -off, the quality of children is related to the number of childre n. However,
it is also related to the SWB of e l|derly parents because high-quality children can
provide better caring and protections for  their parents . Therefore, as displayed in
Table 3, failure to control for child -level covariates has down -biased the effect of
children on their elderly parentsO SWB . While child -level covariates can control
the bias from child quality , that caused by othe r unobservable variables cannot.

To further address such endogeneity, we use the instrumental variable method.
The candidates of 1Vs for family size used by the literature include twin births
(Rosenzweig and Wolpin 1980; Li et al. 2008) , the sex composition of children
(Angrist and Evans 1998; Angrist et al. 2010; Angrist and Pischke 20  14; Kruk and
Reinhold 2014; Conzo et al. 2017; Gabel et al. 2018) , and the variation in the
intensity of various cohorts o r population groups expos ed to the OCP (Wu and Li
2012; Liu 2014; Li and Zhang 2017) or family planning policies (Chen and Fang
2018). We also exploit the variations of different cohorts in the intensity of
exposure to the OCP to instrument for the number of children. Although twin
births and the sex composition of children are somewhat exogenous and posit ively
correlated with the number of children, they may have direct effects on elderly
parentsO happiness, thereby violating the exc lusion restriction of a valid 1V, as
argued or shown by empirical studies (Conley and Glauber 2006) .

Specifically, we explore the cohort and provincial variations of mothers in
exposure to the OCP as an exogenous shock to the family size of elderly parents.
Due to the implementation of the OCP in 1979, Chin ese families entered into an
era of strict family planning. The  permit ted number of children for each parent
differs according to their Aukou status, ethnicity, or the province they live in. A



one-child limitis strictly enforced  for urbanresidents ;a 1.5 child limit is mandated
to rural residents , which permit s rural parents to have a second child if the first
birthisa g irl ; alimit of two or three children is enforced for remote provinces ; and
there is no limit for Chinese ethnic minorities and those e mployed in dangerous
occupations (Ebenstein 2010) . Parents who determine to have an excess child and
do have one have to pay a large amount of money to get an identity for th is child.
The monetar y punishment, which is also known as the fine of excess birth, varies
across provinces and over time, ranging from an amount of only 5% of  the annual
household income in Anhui province in 1979 to five tim es the annual household
income in Beijing, Liaoning, and Guizhou in the years after 1991, 1997 , and 1998,
respectively (Scharping 20 03). The variation in the fine s measures the cost of
having an excess birth and thus the tightness of enforci ng the birth limit of the
OCP.

Meanwhile , parents from different age cohorts also differ remarkably in terms of
exposure to the OCP, which is used by Wu and Li (2012) to construct an IV for
family size. They calculated the intensity of expos ure to the OCP as the ratio of
the years of mothers from each cohort expos ed to the OCP in the total fertility
period, that is, (55-age_at 1979)/(55-18). We also explore such variations of
exposure regarding age cohorts but follow the reproductive age defined by the
Chinese National Fami ly Planning Commission (Ding and Hesketh 2006) to
confine the reproductive age of females to within 16 to 49. = Females below 16 in
1979 were exposed fully to the OCP with the variant intensity measured by the
fine of excess birth across provinces, while those above 49 are free from the birth
limits of the OCP. Thus, to explore the variations of different cohorts from
different pr ovinces in exposure to the OCP, we calculate the following variable:
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Where Expo_OCP., denotes the inte nsity of a mother exposed to the OCP for
cohort ¢ in province p. age.is79 is the age of cohort c¢in 1979, the first year
implementing the OCP. ydenotes the year, and fine,y is the fine that parents have
to pay for an excess birth in province p in the year y. /(cR8) is an indicator
function that takes the value of 1 if cohort cis from province p and O otherwise. A
larger value of Expo OCP indicates that the OCP exerted more restrictions on
elderly mothers O fertility. Thus, the fertility of female s aged over 49 in 1979 would
not be affected by the OCP; for female s aged between 16 and 49 in 1979, their
fertility was partially affected by  the OCP, depending on both the number of years
that their fertility period was covered by the OCP and the tight ness R
L P S O H IRHIQaW policy in the province in which they resided; and for females
younger than 16 in 1979, they were exposed fully to the OCP, and the variation of

&'Females in those days with poor socioeconomic conditions were more likely to complete their
fertility at 50 years old, alth ough some females might be able to conceive at an even older age.lt
should be noted that such minor changes in the definition of age groups that are entirely or entirely
not subject to the OCP do not undermine our empi rical results. "



the intensity of expos ure to the OCP is determined only by provincial differences
in the fine for each excess birth. We assign mothers' intensity of expos ure to the
OCP to their respective husband according to the household ID.

The provincial and temporal variations in the fine of each excess birth are taken
from Ebenstein (2010), who constructed them with the datafrom Scharping 2003)
and used them to measure the intensity of each province in implementing  the OCP
from 1979 to 2000 and test the @nissing girls Chypothesis, that is, the role of the
OCP in the increasing sex ratio of births in Chinese families. The fine is calculated

as the number of years of h ousehold income that parents have to pay for an excess
birth, which changes across provinces and over some years. Since the OCP seldom
changed since 2000, we extend the fines for an excess birth in 2000 to the rest of
the years before the survey used in ou r paper.

Thus, similarly to Chen and Fang (2018), we also employ the variation of exposure
to the birth control policies at both the cohort level and the provincial level to
explore the exogenous shocks to the fertility of elderly parents several decadesag o.
However, we usethe exogenous shocks from th e OCP and the punishments of each
province rather than those from family planning policies in the earlier 1970s and
fertility rates of provinces in 1969. Moreover, our IV strategy also differs from Li
and Zhang (2017), Liu (2014), and Wu and Li (2012) in that ours combines age
cohort, provincial , and temporal variations in expos ure to the OCP, while theirs
capture only one or two aspects of such variations.

We first graph the changes in the intensity of average exposure to the OCP across
prefecture s in Figure 1. 11 Elderly respondents in Liaoning, Guangdong, and
Guangxi provinces have , on average, an intensity of exposure to the OCP that is
larger than 1, followed by those in Hebei, Jiangsu, H ubei, Fujian , and Yunnan
provinces with a mean ranging from 0.8to 1. The mean of the intensity of exposure
in most provinces fall sin the interva | from 0.6 to 0.8, and the six provinces of Jilin,
Tianjin, Shandong, Anhui, Shaanxi, and Sichuan have the low est class of means
in that intensity.

< Insert Figure 1 here .>

Figure 2 further graphs the differences of each age cohort expos ed to the OCP and
the number of children they have and their life satisfaction. We find that the
number of children raised by e ach cohort, which is scaled in the left axis, decreases
with the intensity of the expos ure to the OCP, which is scaled in the right axis. In
other words, the younger the parents were in 1979, the lower the number of
children they have and the more intensel y they were exposed to the OCP. Thus,
the intensity of expos ure to the OCP for each cohort is highly but negatively
correlated with the number of children.

< Insert Figure 2 here.>

&since the CHARLS covers only 28 provinces, there are three provinces in China that do not have
data on that intensity, namely  Ning xia, Hainan, and Tibet. "



Figure 3 further exemplifies the differences in two provinces, Jiangxi an  d Anhui,
which are spatially connected but have a sharp difference in the monetary
punishment for excess birth. According to Ebenstein (2010), the monetary
punishment of excess fertility in Jiangxi province before and after 1997 s
respectively 1.23 times and three times the annual household income , while that
in Anhui province is only 0.65 times the annual h ousehold income. Thus, since
cohorts in Jiangxi province suffer more from the OCP than those in Anhui province,
we expect that elderly parents in Jiangxi have fewer children than those in Anhui,
especially those who were younger in 1979. Figure 2 is consis tent with such
expectation that there is a sharp gap in the intensity of expos ure to the OCP
between the cohorts in the two provinces , and females in Jiangxi in 1979 on
average had fewer children than those in Anhui. Parents older than 32 do not show
any apparent differences in the number of children they have, because most
parents aged over 32 at that time had finished their fertility and thus suffer ed
little from the OCP.

< Insert Figure 3 here.>

While the intensity of expos ure to the OCP is negatively associated with the
number of children of the elderly parents, it is mostly exogenous to the omitted
variables at the parent al and household levels. The OCP and the fine for excess
birth are determined by governments mostly at  the provincial level and above,
producing exogenous shocks to the fertility of each parent.

To exploit the exogenous shocks from variations in expos ure to the OCP and to
identify the causal effect of the number of children on elderly parentsO SWB, we
conduct the following 2SLS esti mation:
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where equation (3-1) is the second stage estimation, egaution (3-2) is the first stage
estimation, and the variables here are the same as those in equations (1) and (2).
Since the intensity of expos ure to the OCP, thatis, Exp_OCRP, is the same for the
same cohort in the same province, we cluster the standard errors at the provincial
level.

Moreover, since our identification strategy, which includes age cohort variations
in exposure to the OCP, also means that the OCP takes effect through the age of
residents N that is, it exerts a larger fertility r  eduction effect on the younger N
the intensity of exposure is thus highly correlated with the age of elders. We
remove the age of parents from the list of control variables  to avoid bad control ."

& The variation of different cohorts expos ed to the OCP constructed with the method proposed by
Wu and Li (2012) leads to a correlation coeffi cient of it with the age of elderly parents by 0.99,
while adding further provincial variations regarding the fine for excess birth results in a
correlation coefficient of over 0.6. It can also be shown that once the age is controlled for in the
right side of our estimation, the positive effect of the intensity of expos ure to the OCP on the



Since ethnic minorities are not subject to the OCP, we drop  observations from
minority parents.

4.2.2 IV results

Table 4 reports some regression results related to the IV method, among which
column (1) is the first -stage estimation. As expected, the number of children is
indeed negatively associated with the int ensity of exposure to the OCP, and the
estimate is significant at the 1% significan ce level, which justifies the relevance of
our IV, the intensity of exposure. Further, the F -statistic in the first stage is as
large as 58, which indicates that the IV cann ot be weak.

As noted by Angrist and Pischke (2008), the redu ced-form estimation is more
likely unbiased than 2SLS and is proportional to the real effect of interest. To
further test the validity of our IV, we also report the reduced-form results in
columns (2) and (3). The results show that parents expos ed more to the OCP have
a lower level of life satisfaction and a higher likelihood of feeling depress ed, and
both are significant at the 5% level of significance. This coincides with the result
from 2SLS estimation and confirms that our IV, the intensity of exposure to the
OCP, is relevant enough to be a valid instrument of fertility.

Finally , the two -stage estimate, which is the ratio of the reduced-form estimate to
the first -stage estimate, is presented in columns (4 ) and (5), from which we find
that more children contribute to enhancing elderly parentsO SWB. Specifically,
having one additional child increases the life satisfaction of elderly parents by
about 0.1 (see column (4)) and reduces their likelihood of being depress ed by about
3% (see column (5)). Thus, th e effect of the number of children on life satisfaction
from the 2SLS method is estimated at about 3.8 times that  of the OLS method .
Meanwhile, the effect on depression mood from the 2SLS method is also more
substantial , about three times that of the OLS m ethod. These results indicate that
omitting unobservable factors will bias down the estimate of the number of
children.

< Insert Table 4 here.>

5. Robustness Checks

5.1. Alternative Measures of SWB

We first check the robustness of our previous resul ts using alternative measures
of SWB. We use the life satisfaction of elderly parents from  the 2013 CHARLS and
expect to attain a consistent result that children contribute to elderly parentsO life
satisfaction. A s shown in column s (1) and (2) of Table 5, which respectively use
OLS estimation and 2SLS estimation with the intensity of mothers expos ed to the

number is statistically insignificant, as a result of multicollinearity.



OCP as the IV, we again find a positive effect of children on the life satisfaction of
elderly parents . However, now the estimate with OLS and 2SLS estim ations is
0.0446 and 0.147, respectively, both larger than that in 2015

Since the 2013 CHARLS does not contain questions on the moods of respondents
that can be used to construct a CES-D measure of the depression, we use CES-D
scores rather than a dummy variable on depression mood as the measure of mental
health. The result is reported in column ( 3) of Table 5. We again find with 2SLS
estimation, where the intensity of expos ure to the OCP is used to inst rument for
the number of children, that the number  of children tends to reduce depression
although the effect is not statistically significant. Finally, we also use an indicator

of physical health, that is, whether or not the respondent has lost all her/h is teeth,
as the dependent variable and also the in tensity of expos ure to the OCP as the 1V,
to see the effect of children on the physical health of elderly parents. The result in
column (4) of Table 5 shows that more children increase the likelihood of el derly
parents losing all their teeth, which is cons istent with the finding of Gabel et al.
(2018), although they use twin births and the sex composition to construct an IV
for family size. The opposite effect of children on SWB and physical health se ems
misleading , while it is arguable considering th at the lat ter is not a measure of
SWB.

<Insert Table 5 here .>
5.2. Subsamples

We further check the robustness of the previous result using  some subsamples.
One may also wonder how the previous result would change if respondents  who
are not so old are included, since China is still a developing country and the life
expectancy of elderly parents is far shorter than  that of newborns. Thus, 55 rather
than 60 might be a better threshold age to define older people.  The results from
2SLS estimation, also using the intensity of expos ure to the OCP as an IV of the
number of children, are repo rted in the first two columns of Table 6. Again, we
find evidence that more children are associated with a higher level of life
satisfaction , and the estimate is comparable to that with the data from parents
aged over 59. However, the impact of children on depression mood is statistically
insignificant, although it is still negative. These results suggest that children
contribute more to parents' mental health as they get mu  ch older, while their role
in forming parents' perceived life satisfaction changes | ittle.

The second concern is that the OCP is usually strictly implemented to urban
residents, permitting them to have only one child, while rural residents enjoy less

stri ct birth control policies and prefer to have more children, and they indeed have
more children. Thus, the number of children varies more in rural households than

in urban households. Columns (3) and (4) report the impact of the number of
children on life s atisfaction and the depression mood of elderly parents,
respectively , using the data from rural parents . We find consistent evidence from
2SLS estimation that children contribute significantly and positively to the life



satisfaction by 0.0923 (see column (3)) and improve rural parentsO mental health
by reducing their likeli hood of getting depress ed by 4.5% (see column (4)).

The last robustness check with a subsample uses only the observations from
mothers. Since the OCP is more comfortable to target the fe male than the male
and our intensity of expos ure to the OCP is constructed according to mothersO age
using the observations from mothers may identify the causality better . The 2SLS
results using observations of elderly mothers are shown in columns (5) and (6) of
Table 6, from which, respectively, we find that children incr  ease mothersO life
satisfaction by 0.0958 and also reduce their depression mood by about 3.2%, both
at the significance level of 1% .

< Insert Table 6 here.>

5.3. An Alternative IV

To test the robustness of our empirical results, we finally use an alternative IV

strategy by exploiting the variations of expos ure to the OCP resulting from age
cohorts and the average number of children in each province that is permitted.

This IV is co nstructed by interacting two variables, the extent of  different cohorts
exposed to the OCP, which is calculated with the method proposed by  Wu and Li
(2012), but we constrain the cohorts that are  fully and fully not subject to the OCP
at the age of 16 and 49, respectively, a nd the average number of children in each

province that is permitted by the OCP between 1979 and 2014, which is taken
from Ebenstein (2010).

We can also seethat the interaction variable is also negatively correlated with the
number of children (see column ( 1) of Table 7) and has a significant effect on the
life satisfaction and the likelihood of depression  of elderly parents in the reduced -
form estimation (see columns (2) and (3)). As a consequence, we find again that
more children increase elderly parentsO life satisfaction by 0.0944 (see column (4)),
with a size slightly smaller than thatin Table 4. Meanwhile, it is also found that
children contribute t o reducing their parents Qikelihood of getting depressed by
3.7% (see column (5)), but now the effect is a bit larger than that in Table 4.

< Insert Table 7 here.>

Thus, we find consistent evidence that children contribute to improving elderly
parentsOSWB, where the increase in parent sQife satisfaction is about 0.1 and

the increase in mental health measured with the likelihood of getting depressed
ranges from -3% to -4.5%, depending on the subsamples used.13

"MAs noted by Imbens and Angrist (1994) , estimates based on IV lead to a local average
treatment effect (LATE), not to an average treatment e ffect for the population in general.



6. Potential Channels

In this section, we further examine several channels in which children enhance
the SWB of elderly parents. We first see if some specific type of life satisfaction
channels the children Phappiness hypothesis. In addition to an aggregate
evaluation of life satisfaction , the respondents in the CHARLS are also asked
three types of satisfaction : satisfaction with their children, their health status,
and their marriage (see Appendix A2 for variable s used in this section). We
estimate the impacts of children on each of the three types of satisfaction, which
are presented in Panel A of Table 8. We find that the number of children only has
a statistically significant effect on elderly parentsO satisfaction  with their children
(see columns (1)B(3)). The second-stage result with the intensity of expos ure to the
OCP as the IV of the number of children shows that one more child increases
elderly parentsO satisfaction with their children by about 0.071 (see column (1)).
This result indicates th at more children are more likely to meet the support
requirements of their elderly parents , thereby shaping a satisfying relationship of
parents with their children.

The hypotheses of both support b ank and old-age security (Chou 2009) highlight
the role of children Ossupport, financially or mentally, in fulfilling the needs of
elderly parents (Lee and Xiao 1998). These supports are critical to the SWB of
older people in traditional or transitional societies when sociali ~ sed or marketi sed
pension and old -age caring services are less available. We test this channel by
examining whether the net transfers from children increase with the n umber of
children, also using the 2SLS method. The net transfer s received by elderly
parents are calculated as the transfer s received from children minus th ose given
to childr en. The second-stage results are reported in Panel B of Table 8. Itis found
that more children contribute to increasing the netin  -kind transfer to parents (see
columns (3) and (4)) .

Although children are shown providing protections for  their elderly par ents, one
may also wonder if the protections decrease with the number of children because
children may shirk or take a free ride in taking care of elderly parents. To test this,
we estimate the effect of the number of children on the average net transfers  per
child. If the shirking or free ride would happen, we expect to observe a nega tive
effect on the average transfers, indicating the average transfers received from
children decrease with the number of children. However, the results reported in
Panel C of Table 8 show that the averages of regular money and in -kind transfer
do not decrease with the number of children . Instead, the averages of regular net
transfers increase with that number  (see columns (2) and (4)), thereby fail ing to
support shirking or free -ride effects.

Different results from different IVs may just reflect the different complier group into the
estimate . However, our second IV in nature is just an alternative measure to the intensity of
the exposure to the OCP.



Thus, exploration into the channels of the children Bhappiness hypothesis shows
that more children increase parentsO satisfaction with their children and net in -
kind transfers from children , both consistent with the theories on the economic
and emotional roles of children in parentsO oldage.

< Insert Table 8 here.>

7. Heterogeneity Effects

In this section, we further examine the potential heterogeneity effects of the
number of children on parentsO happiness. Accurately, we test the gender
heterogeneity in terms of children, due to the inherent  differences of gender and
its role in social division and interactions. The gender heterogeneity regarding
children includes the number o f sons and the number of daughters, the three
categories of the sex composition of children (i.e., only having sons, only having
daughters, and having both a son(s) and a daughter(s) ), and the gender of the first
child .

The Chinese people still hold the tradition that sons have the responsibility of
taking care of their elde rly parents, which is the origin of the saying @aising sons
to protect old life O A daughter is usually treated as an  ©utsider Oonce she is
married and is not permitted to inherit the property of her parents unless the
elderly parents only have a daughter, which is more likely in rural soci ety. Sons
also play the role of succession. Not bearing a son is considered the primary filial
im piety. These conventional beliefs lead to a culture of preference for sons, which
also is embedded in the daily blessings. For example, people present their blessing
for newlyweds as @ have a precious son early O

While preferring a son, Chinese parents also prefer to have both sons and
daughters. A national survey on reproductive women in 2001 shows that among
39,344 female respondents, only 6.3 % of respondents prefer girls, while 45.36 %
prefer to hav e both a girl and a boy (Ding and Hesketh 2006) . Girls are found to
be more caring and helpful for household wo rk, playing differentrolesinel dercare
that cannot be replaced by sons . When the female gender of the first child is used
as an IV of family size, it is broadly argued that the first -birth girl has direct effects
on family outcomes, including elderly pa rentsO cae (Parish and Willis 1993;
Butcher and Case 1994; Kaestner 1996; Garg and Morduch 1998; Conl ey 2000;
Dahl and Moretti 2004; Deschenes 2 007).

Besides heterogeneity effects in terms of sex composition in children, we also test
in terms of parental age , because parents need more support from their children
as they get older .

To investigate thes e heterogeneity effects, we use the following four empirical
models:
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where No_son and No_daut denote the number of sons and the number of
daughters, respectively . D _all_daut and D _all son refer to a dummy variable of
parents having both daughters and sons, a nd only having daughters, respectively

D first_girl is also a dummy variable indicating a first -birth girl . Page refers to
parentsO age Again, we cluster the standard errors at the household level because
the variables of interest are the same within the ~ household. If the estimates of the
coefficient of t hese variables or its interaction with the number of children are
statistically significant, we would like to say that the children Bhappiness
hypothesis is heterogeneous to the sex composition of the chil dren or parentsGage.

The results from OLS estimat ion are reported in Table 9. We first find that both
sons and daughters contribute significantly to the life satisfaction of elderly
parents , while only sons contribute to their likelihood of getting depressed,with a
marginal significance level (see columns (1) and (2)). Columns (3) and (4) report
the effect of sex composition on elderly parentsO SWB. It is found that, compared
wit h parents who have both a son(s) and a daughter(s) , those who have only sons
reported a significantly lower level of life satisfaction (see column (3)), but no such
heterogeneity is found for depression mood (see column (4)).

This finding is consistent with other studies focusing on the relationship between

the gender structure of the childr en and life satisfaction. Smith et al. (2018) find
that despite a strong apparent preference for sons that is exhibited in fertility
behaviours, Chinese parents with girls report higher levels of life satisfaction . This
could be explained by the fact that a daughter has an inherent advantage over a
son in taking care of elderly parents , which has been found by many studies , such
as that of Zeng et al. (2016).

Columns (5) and (6) of Table 9 report the heterogeneity effect of the number  of
children on the SWB of elderly parents in terms of the gender of the first born. We
find that although both the number of children and a first -birth girl contribute
positively to the life satisfaction of eld erly parents, their interaction  produces a
negative effect. We explain this with the son preference. Given birth control
policies, a first -birth girl increases the number of children only with a son
preference, which is larger than the ideal one , and thus they interact to worsen
the life s atisfaction o f elderly parents. Similarly , we fail to observe such a
heterogeneity effect on depression mood.



The last two columns of Table 9, columns (7) and (8), report the heterogeneity
effect in terms of parentsO age. The results show that age interacts with the
number of children to increase elderly parents Qife satisfaction (see column (7)),
but no such heterogeneity on depression mood is found (see column (8)). The
finding that ¢ hildren interac t with parentsO age to improve life satisfaction implies
that more children enable parents to fulfil their increasing needs for car e and
support as they get older .

Thus, our estimation on heterogeneity effects provides evidence supporting the
gender difference of children in taking care of elderly parents, which is consi  stent
with the previously mentioned literature, and the importance of children in the
SWB of parent s at the end of their life when lacking a sound pension system.

<|nsert Table 9 here.>
8. Conclusion

This paper tests the conventional wisdom in developin g countries of @ore children,
more elderly happinessCby exploring the exogenous shocks on fertility caused by
the OCP in China. Using national survey data from the CHARLS, w e first used
the OLS method to test the impact of the number of children on elder ly parentsO
SWB and then used the 2SLS method to identify the causal eff ect by construct ing
the intensity of mothers Oexposure to the OCP and using it to instrument the
number of children. The empirical results show that children contribute
significantly to elderly parentsO life satisfaction, while the size of the effect is mild.
One additional child is found to increase elderly parentsO life satisfaction level by
about 0.1, which is robust under various specifications. Meanwhile, children also
contribute t o enhancing parentsO mental health by reducing their likelihood of
depression by more than 3%. Further studies show that the effect of children on
elderly parentsO SWB is channelled by raising their s atisfaction with children and
receiving financial suppor t from ch ildren . Heterogeneity effect s are observed only
on life satisfaction, which  shows that both sons and daughters contribute to elderly
parentsO life satisfaction . Parents only having sons have a lower level of life
satisfaction . A first -birth girl t ends to increase parentsO life satisfaction but
interacts with the number of childrento  reduce parents Qife satisfaction . The age
of the parents enhances the role of children in improving elderly parents' life
satisfaction .

Our results have substantial policy implications, given the rapid ag eing of ChinaCs
population after about four decades of the OCP. While the OCP indeed reduce s
fertility, enhance s maternal physical health , and may also reduce the stress from
bearing more children, it also reduces parent sQife satisfaction, which is one of the
most critical indicators of SWB regarding how older people evaluate their life and
perceived happiness. Childbearing is indeed stressful work , leading to negative
moods like depression , but it can be significan tly improved by family -supporting
policies, as argued by Glass et al. (2016). Meanwh ile, the social value of cherishing
more children, though fading among the Chinese, remain s essential in shaping



their evaluations of their life. "¢ Aside from the substantial welfare loss in the

elderly @ SWB, the social costs of strict birth control have a Iso emerged as China
speeds up its population Osageing process. It was estimated that by 2050, more
than a quarter of ChinaOs population N almost 500 million people N will b e aged
over 65. Since happiness should be used as the ultimate objective of public  policy
and the ultimate motivation of human action, and it is one of the most critical

aspects of SWB or can be used interchangeably with SWB (Diener 1984; Diene r et
al. 1998; Ng and Ho 2006; NG 2008) , our study has significant implications  for
enhancing future elderly peopleOs SWB through revising current fertility policies

to ones encouraging fertility.

Letting parents self -determine the ir fertility would significantly improve their
SWB, since children can enhance their perceived life satisfa ction and reduce
depression later in life. Given the de facto ageing population and decreasing
fertility rate in China, this paper has a twofold suggestion in terms of fur ther
reforming ChinaOscurrent family planning policies.  First, the Chinese governmen t
should invest more in the social security system to provide decent car e for older
people who have sacrificed heavily due to th ose birth control policies . As shown by
our paper, this system would increase elderly parentsO SWB. Second, birth control
policies should be completely abandoned, and family support policies aiming to
reduce child -bearing costs should be introduced to encourage fertility . The recent
relaxation in b irth control N the two -child policy N is far from maintain ing the
current population size , since the opportunity costs of childbearing seem
insurmountable for Chinese households, thereby making women who are willing
to reproduce far below the actual reprod uctive population. Thus, switching from
birth control to birth supports  is expected to improve the happiness of current and
future elderly generations and would also benefit the whole society by maintaining
a sustainable population .
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