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Abstract
The factors that shape fertility preferences—and their transition to reality—have 
been widely discussed. However, very few empirical studies have estimated the 
causal effect of sibship size on fertility preferences. Using the case of urban China, 
this study examines if growing up as an only child can  lead to lower fertility ide-
als. Exploiting the introduction of the one-child policy in 1980 and using a fuzzy 
regression discontinuity design, the study finds that, among individuals born right 
around 1980, the increased probability of being an only child significantly reduces 
the ideal number of children and the probability of desiring two or more children. 
The sibship size effect not only offers a plausible explanation for low fertility ideals 
in urban China but also attests to a key mechanism underlying the “Low-Fertility 
Trap” hypothesis.
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It is generally agreed that fertility preferences—whether ideals or intentions—are 
central to understanding fertility behaviours and outcomes. Yet, how these prefer-
ences are formed (Aassve et  al., 2024; Blake, 1966; Brinton et  al., 2018; Girard 
& Roussel, 1982; Philipov & Bernardi, 2011; Ryder & Westoff, 1971; Sobotka & 
Beaujouan, 2014; Trent, 1980), how they change over the life course (Heiland et al., 
2008; Müller et al., 2022; Ray et al., 2018; Savelieva et al., 2021, p. 2022; Trinitapoli 
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& Yeatman, 2018; Yeatman et  al., 2013), and how they are translated into reality 
(Basten & Verropoulou, 2015; Bongaarts, 2001, 2002; Hagewen & Morgan, 2005; 
Sobotka & Beaujouan, 2014) remain to be fully understood. These questions are 
closely related to a central issue in low-fertility research: the discrepancy between 
desired and achieved family size. In most post-transitional societies, even though the 
total fertility rate (TFR) is well below the replacement level of 2.1, the average ideal 
family size1 remains at or above two (Bongaarts, 2001, 2002; Gietel-Basten, 2019b; 
Hagewen & Morgan, 2005; Sobotka & Beaujouan, 2014). This gap between ideal 
and actual fertility has often been taken to indicate an “unmet demand” for children 
(Chesnais, 1996, 2000), motivating a suite of policies designed to help individuals 
meet their reproductive aspirations (UNFPA, 2024).

China, however, presents a distinct case. The country recorded negative popula-
tion growth for the first time in six decades in January 2023 (National Bureau of 
Statistics of China, 2023), and the TFR in 2022 was reported to be as low as 1.07 
(Wang, 2023). There is much concern, domestically and internationally, about the 
demographic future of China, and much attention is currently being placed on the 
potential future trajectory of fertility and the possible impact of policies designed 
to support families. Yet unlike other post-transitional, low-fertility societies, both 
the TFR and average ideal family size in urban China are below two (Basten & Gu, 
2013; Gietel-Basten, 2019b; Hou, 2015; Morgan et  al., 2009; Zheng et  al., 2018; 
Zhuang et al., 2020). This implies limited unmet demand and little room for policies 
to increase fertility (Chesnais, 1996, 2000). It also raises the concern that fertility 
is unlikely to recover and might decline even further (Bongaarts, 2001; Goldstein 
et al., 2003).

What explains the low fertility ideals in urban China? In this study, we test 
whether growing up as an only child can lower one’s ideal family size. Although 
positive associations between one’s sibship size (i.e., number of siblings) and fertil-
ity (Beaujouan & Solaz, 2019; Murphy, 1999, 2013; Murphy & Wang, 2001) have 
long been established, causal evidence remains scarce (Cools & Kaldager Hart, 
2017; Kolk, 2015). Recent evidence from China shows that adult only children, on 
average, have lower fertility ideals and are more likely to desire only one child com-
pared to their peers with siblings (Liu, 2025; Zhuang et al., 2020, p. 202). However, 
it remains unclear whether the relationship is causal. The lack of causal evidence 
is partly due to the empirical challenge of identifying the sibship size effect. To 
address this challenge, in this study, we use a fuzzy regression discontinuity (RD) 
design and exploit the introduction of the one-child policy  (OCP) in 1980 as an 
exogenous source of increase in the probability of being an only child.

We find consistent evidence that the increased probability of being an only child 
due to the introduction of the OCP has led to a significant decrease in the ideal 

1  Ideal family size defined at the individual level is to be distinguished from fertility ideals at the societal 
level (Blake, 1966; Philipov & Bernardi, 2011; Ryder & Westoff, 1971; Trent, 1980), which are meas-
ured in terms of some hypothetical average individual/family and not the focus of this study. Fertility 
intentions are another separate concept, which has a greater sense of planning, expectation, and likely 
execution than ideals (either personal or societal level). Personal ideal family size is sometimes also 
referred to as “fertility desires” or “personal fertility ideals”.
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family size. Our findings contribute to the ongoing debates about the long-term 
consequences of the OCP and its implications for China’s demographic future. Our 
findings also highlight an intergenerational mechanism consistent with the “Low-
Fertility Trap” hypothesis (Goldstein et al., 2003; Lutz et al., 2006; Testa & Grilli, 
2006), contributing to a broader understanding of fertility preferences in low-fertil-
ity societies.

1 � Background and Context

1.1 � Sibship Size and Fertility Preferences: Theoretical Pathways

The positive correlation between family sizes in successive generations has long 
been observed and theorised (Bernardi, 2016; Murphy, 1999, 2013; Murphy & 
Wang, 2001). Sociological explanations have focused on the socialisation process in 
the family one grows up in. In an article dating back to 1965, Duncan et al., (1965, 
p. 514) postulated that children “tend to recreate a familial setting resembling the 
one in which they grew up in order to mobilize familiar resources, relationships, 
and roles.” When children form their own families as adults, they learn from social 
interactions in the families they grow up in and tend to “recapitulate” role relation-
ships from this early experience (Duncan et al., 1965, p. 514). Because social inter-
actions and role relationships depend partly on the number of siblings, there is a 
tendency to reproduce the size of the family one grew up in (Duncan et al., 1965, p. 
515). Importantly, Duncan et al. noted that this tendency to reproduce family size 
“could operate independently of any direct transmission of norms about family size” 
(1965, p. 515). Consistent with Duncan et al.’s (1965) theory, empirical studies have 
found the intergenerational association of family sizes or family size preferences to 
be stronger among firstborns (Hendershot, 1969; Johnson & Stokes, 1976; Morosow 
& Kolk, 2020), those who are more satisfied with the family they grew up in (Hend-
ershot, 1969; Johnson & Stokes, 1976), and those who experience less intergenera-
tional changes in lifestyle or educational mobility (Johnson & Stokes, 1976).

Axinn et  al. (1994) extended Duncan et  al.’s theory by highlighting the role 
of parents’ preferences in the socialisation process. While Duncan et  al. (1965) 
assumed that children’s fertility preferences are formed by directly learning from 
parents’ fertility behaviours and social interactions with siblings, Axinn et al. (1994) 
posited that parents’ fertility behaviours shape their own attitudes and preferences, 
which in turn influence children’s preferences. Empirical research has shown a 
direct influence of parents’ preferences, attitudes, and ideals on children’s prefer-
ences and family formation behaviours (Axinn et al., 1994; Barber, 2000; Jennings 
et al., 2012, p. 20; Thornton, 1980), and a general similarity in gender role, political, 
and religious attitudes between parents and children (Glass et al., 1986). Axinn and 
colleagues (Axinn & Thornton, 1996; Axinn et al., 1994) further demonstrated that 
parents’ attitudes and preferences mediate part of the link between their behaviour 
and their children’s attitudes and preferences. However, parents’ behaviour remains 
a strong predictor of their children’s attitudes and preferences, suggesting that social 
interaction and learning, as suggested by Duncan et al. (1965), may still be at play.
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Similar mechanisms linking parents’ fertility behaviours and children’s fertility 
preferences can be inferred separately from the theory of planned behaviour (TPB) 
used to understand fertility preferences (Aizen & Klobas, 2013; Ajzen, 1991, 2012). 
According to the TPB, parents’ fertility behaviours shape our fertility preferences in 
two ways. First, by directly observing parents’ fertility behaviours, we perceive the 
positive and negative consequences of having a child, and these behavioural beliefs 
shape our attitude toward having a child. Second, we refer to parents’ fertility behav-
iours to perceive their expectations and preferences, and these normative beliefs pro-
duce a social pressure to have more or fewer children. Unlike Duncan et al.’s theory, 
which suggests that family size preferences “reproduce” the sibship size (1965), 
according to the TPB, one can have similar or opposite family size preferences from 
the size of the family they grew up in. Negative associations between sibship size 
and family size preferences have been documented in empirical studies, particularly 
among women (Anderton et al., 1987; Cools & Kaldager Hart, 2017). For example, 
Anderton et  al (1987) observed that Mormon daughters with exposure to a large 
number of siblings have smaller family sizes, suggesting their desire to avoid rather 
than repeat their mother’s experiences. Fasang and Raab (2014) critically argued 
that intergenerational effects on family formation should not be narrowly equated 
with “similarity”. Their study presented compelling evidence that the intergenera-
tional patterns comprise not only “similarity”, but also systematic deviation and 
contrast between parents’ and children’s family-formation trajectories, including but 
not limited to childbearing (Fasang & Raab, 2014).

Distinct from the socialisation process, sibship size can also influence fertility 
preferences through parental investment and educational attainment: smaller sib-
ship size is often assumed to increase parental investment in children, and increased 
parental investment leads to increased educational attainment of children, which in 
turn changes their fertility preferences. Both the “resource dilution” hypothesis in 
sociology (Anastasi, 1956; Blake, 1981, 1989) and the “quantity-quality trade-off” 
in economics (Becker, 1960; Becker & Tomes, 1976) predict that smaller sibship 
size should lead to increased parental investment and child educational attainment. 
However, the empirical evidence on the relationship between sibship size and edu-
cational attainment is mixed (J. Angrist et al., 2010; Black et al., 2005; Kugler & 
Kumar, 2017; Li et al., 2008; Ponczek & Souza, 2012; Qian, 2009; Rosenzweig & 
Wolpin, 1980; Rosenzweig & Zhang, 2009). In the Chinese context, research has 
found positive, null, and negative effects of sibship size on educational attainment 
(Li et  al., 2008; Qian, 2009; Rosenzweig & Zhang, 2009). Equally ambiguous is 
the impact of educational attainment on family size preferences in post-transitional 
societies. Theoretically, educational attainment can increase the opportunity cost of 
raising children, reducing the demand for children. But it can also increase income, 
allowing one to afford more children. Empirically, emerging evidence shows that the 
negative relationship between education and fertility has weakened or even reversed 
in post-transitional societies (Fort et  al., 2016; Hazan & Zoabi, 2015; Hoem & 
Hoem, 1989; Kravdal, 1992; Kravdal & Rindfuss, 2008; Nisén et al., 2021; Testa, 
2014; Wood et al., 2014, 2020). A recent systematic review of studies in China has 
found negative, null, and positive relationships between education and fertility (Gao 
& Wang, 2025). Taken together, while sibship size can influence fertility preference 
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through parental investment and educational attainment, the direction of the influ-
ence is unclear, and the empirical evidence is mixed both in terms of the sibship 
effect on educational attainment and the educational effect on fertility preference.

1.2 � Endogeneity of Sibship Size

A large body of empirical literature has documented a persistent positive association 
between parents’ and children’s fertility across post-transition societies, even though 
disagreement remains about whether this intergenerational association has become 
stronger or weaker over time (Beaujouan & Solaz, 2019; Murphy, 1999, 2013; Mur-
phy & Wang, 2001). There is also direct evidence of a positive association between 
parents’ fertility and children’s fertility preferences (Axinn et al., 1994; Hendershot, 
1969; Régnier-Loilier, 2006). However, more recent studies have called into ques-
tion whether the relationship between sibship size and fertility or fertility prefer-
ences can be interpreted causally. Using Swedish register data, Kolk (2015) finds 
that an exogenous increase in sibship size due to the birth of a twin does not lead to 
any changes in fertility, suggesting that the intergenerational correlation in fertility is 
spurious. The strongest evidence of a causal effect of sibship size on fertility comes 
from Norway (Cools & Kaldager Hart, 2017). Using high-quality register data and 
the sex composition of the first two children as an instrumental variable, Cools and 
Kaldager Hart (2017) find that an additional sibling has a positive effect on men’s 
fertility but a negative effect on women’s fertility. They speculate that women wit-
ness the family-work conflict faced by their mothers as a result of the increased 
family size, and consequently, limit their own number of children when they reach 
adulthood (Cools & Kaldager Hart, 2017).

Identifying the causal effect of sibship size on fertility preferences is challenging 
because a variety of mechanisms can work independently or in tandem to produce 
the same observed intergenerational relationship. In Duncan et al.’s own words, sib-
ship size is “a single specific variable in the socialization environment” and “takes 
its place among a number of other factors” (1965, p. 515). Firstly, the relationship 
between sibship size and fertility preferences can be confounded by family back-
ground characteristics. Even though many studies have controlled for measures of 
family socioeconomic status (Beaujouan & Solaz, 2019; Murphy & Knudsen, 2002; 
Murphy & Wang, 2001), omitted or unobservable family background characteris-
tics can still confound the relationship between sibship size and fertility preferences. 
In fact, Dahlberg (2013) used Swedish register data to show that parents’ number 
of children only explains a minor proportion of the sibling correlations in fertil-
ity, suggesting that the similarity in siblings’ fertility behaviours stems from family 
background characteristics other than parents’ fertility. Secondly, growing research 
has shown that parents transmit to children a genetic disposition to having children, 
which affects both fertility behaviours and motivations for having children (Kohler 
et  al., 1999; Mills & Tropf, 2015; Nisén et  al., 2013). This means that even with 
extensive control variables, correlations between sibship size and fertility prefer-
ences can still be confounded by unobservable factors and thus cannot be interpreted 
causally. Thirdly, parents’ own preferences, norms and attitudes can both determine 
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their own fertility behaviours and directly influence children’s preferences, thus con-
founding the sibship size effect. In theory, direct norm transmission (Axinn et al., 
1994; Barber, 2000; Glass et al., 1986; Jennings et al., 2012, p. 20; Thornton, 1980) 
is a distinct process from social interactions with siblings or reproducing parents’ 
behaviours (Duncan et al., 1965, p. 515). Empirically, however, it is difficult to dis-
tinguish the two processes, which can operate independently but concurrently.

Two identification strategies have been used to estimate the causal effect of sib-
ship size on fertility: one uses the birth of twins and the other uses sex composition 
of the first two children (Cools & Kaldager Hart, 2017) as an exogenous increase in 
family size. These two strategies were originally proposed and used to study the sib-
ship size effect on educational attainment (Angrist et al., 2010; Conley & Glauber, 
2006; Rosenzweig & Wolpin, 1980). However, neither strategy allows us to study 
the effect of being an only child. Furthermore, prior research suggested that twin 
births may not be a valid instrument in the Chinese context because couples pur-
posely misreported their nontwin children as twins in the census to avoid the punish-
ment for violating the OCP (Huang et al., 2015). In this study, we exploit the intro-
duction of China’s OCP in 1980 and use a fuzzy RD design to identify the causal 
effect of being an only child (i.e., having no siblings). A similar design has previ-
ously been used by Cameron et al. (2013), who showed that being an only child as 
a result of the OCP has a causal impact on behavioural outcomes such as altruism, 
trust, trustworthiness, attitudes toward risk, and competitiveness. In a different con-
text, Behrman (2015) leveraged the introduction of the Universal Primary Education 
(UPE) policies in three African countries and found that a discontinuous jump in 
years of schooling led to a decrease in fertility ideals.

1.3 � The Long Shadow of the OCP

In late 1979, following the second session of the 5th National People’s Congress, 
several provincial governments started introducing financial, administrative, and 
legislative measures restricting couples to a single child (Liang, 2014). On 25 Sep-
tember 1980, the OCP was announced nationally in the form of an Open Letter to 
members of the Chinese Communist Party and the Communist Youth League (Feng 
et al., 2013). Prior to the introduction of the OCP, there was a nationwide anti-natal-
ist push in the 1970s through the wan, xi, shao policy, which aimed to limit fertility 
by promoting later marriage, longer birth spacing, and fewer births (Banister, 1987).

Since 1984, there have been multiple reforms relaxing the OCP (Greenhalgh, 
1986, 2008; Gu et al., 2007; Zeng & Hesketh, 2016) until, in 2015, it was officially 
ended and replaced by a national two-child policy (BBC News, 2015). In 2021, a 
three-child policy was announced (BBC News, 2021). At the same time, Chinese 
governments at central and local levels have introduced a wide range of measures 
aimed at stimulating fertility, from “baby bonuses” (Yeung, 2021) to “prevention 
of unwanted pregnancies and a decrease in non-medical abortions” (Global Times, 
2022). Nevertheless, neither such incentives nor the relaxation of birth restrictions 
has had a significant impact on raising fertility (Attané, 2016; Basten & Jiang, 2015; 
Guo et  al., 2019; Li et  al., 2019), and fertility remains low in China. The latest 
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World Population Prospects estimated that the Chinese TFR is 1.00 in 2023 (United 
Nations Department of Economic and Social Affairs, Population Division, 2024): 
one of the lowest in the world.

These recent trends have prompted renewed attention to the long-term conse-
quences of China’s birth control policies. While early accounts often assumed the 
birth control policies alone to be the primary driver of almost the entire fertility 
landscape, more recent scholarship has challenged this narrative, reappraising the 
policy’s role and emphasizing the broader social, economic, and institutional 
changes (Basten & Jiang, 2014; Cai, 2010; Cai & Feng, 2021; Chen & Gietel-Bas-
ten, 2022; Feng et al., 2013; Goodkind, 2017; Greenhalgh, 2008, 2018; Wang et al., 
2018; Zhao & Zhang, 2018). At the same time, research has increasingly looked 
beyond “the number of births averted” and examined the wider, far-reaching social 
consequences of the OCP (Cai & Feng, 2021; Zeng & Hesketh, 2016).

One important line of inquiry concerns the impact of the OCP on shaping fertil-
ity preferences (Basten & Gu, 2013; Chen & Gietel-Basten, 2022; Merli & Mor-
gan, 2011; Merli & Smith, 2002; Nie & Wyman, 2005; Whyte & Gu, 1987; Zhang, 
2007; Zhenzhen et  al., 2009). Particularly, the limited effectiveness of recent pol-
icy reforms at raising fertility has led some scholars to question whether China’s 
population policies have created enduring norms of small family sizes (Basten & 
Jiang, 2015). A meta-analysis (Hou, 2015) estimates the mean ideal family size in 
the 2000s to be 1.67, 1.50 in urban areas and 1.82 in rural areas. The average indi-
vidual ideal family size remains low even after taking into account the effect of pol-
icy restrictions on survey responses (Chen & Gietel-Basten, 2022). Building on this 
body of work, our current study examines whether growing up as an only child can 
lower one’s ideal family size. If so, this would suggest that population policies may 
have an intergenerational impact on fertility preferences, and that sibship size could 
serve as one explanation for why the average ideal family size in China is below the 
two-child norm characterising other post-transitional societies.

2 � Data and Method

2.1 � Fuzzy RD Design

The basic idea behind applying the fuzzy RD design is that the introduction of the 
OCP created a discontinuous “jump” in the probability of being an only child at 
the cutoff birth year of 1980. If we also observe a discontinuous “jump” in fertility 
ideals at the cutoff birth year of 1980, and if there appears to be no other reason for 
fertility ideals to be a discontinuous function of one’s birth year, we can attribute the 
“jump” in fertility ideals to the “jump” in probability of being an only child induced 
by the introduction of the OCP. For the RD design to be valid, all other factors deter-
mining fertility ideals must evolve “smoothly” with respect to the birth year (Imbens 
& Lemieux, 2008, p. 616).

One compelling feature of the RD design is that it allows other factors to be asso-
ciated with both birth year and fertility ideals as long as the association does not 
“jump” at the same cutoff year of 1980 as the OCP. In fact, the RD design allows 
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birth year itself to be associated with fertility ideals as long as the association is 
smooth (Imbens & Lemieux, 2008). This assumption is much weaker than what is 
required by many other causal inference methods, making the RD design a suitable 
approach to studying the effect of sibship size change amidst the many institutional, 
socioeconomic, and ideational changes in the Chinese context.

The RD design can also be formulated as a local randomised experiment at the 
cutoff (Lee, 2008; Lee & Lemieux, 2010, p. 289): if individuals have imprecise con-
trol over birth year, the OCP is “as good as” randomly assigned around the cutoff. 
The local random assignment allows us to identify the effect of the OCP at the cutoff 
birth year of 1980. Formulating the RD design as a local randomised experiment 
means we can empirically test and verify its validity, including whether pre-treat-
ment characteristics are continuous in birth year at the cutoff (Lee, 2008; Lee & 
Lemieux, 2010, p. 296), akin to checking whether the treatment and control groups 
are balanced in a randomized control trial. The ability to empirically test its internal 
validity is another compelling feature of the RD design, distinct from other causal 
inference methods (Lee & Lemieux, 2010, p. 306).

In our study, we use a fuzzy RD design because one-child families existed even 
before 1980, and not everyone born in or after 1980 is an only child. While the OCP 
was introduced nationally in 1980, it was met with resistance and never perfectly 
enforced (Greenhalgh, 1986). As such, we can only state that the introduction of the 
OCP increased the probability of being an only child. If we see the fuzzy RD design 
as a local randomised experiment, all individuals born in or after 1980 are assigned 
the treatment, but the compliance is imperfect, and not all of them receive the treat-
ment. The fuzzy RD estimate is calculated by first estimating the effects of being 
assigned the treatment on the outcome and on the probability of receiving the treat-
ment, respectively, and then taking the ratio of the two. In this case, we estimate the 
effects of OCP assignment on fertility ideals and on the probability of being an only 
child, respectively, and then take the ratio of the two to obtain the estimated effect of 
being an only child on fertility ideals. This is analogous to an instrumental variable 
estimator (Hahn et al., 2001), which is commonly used to analyse random experi-
ments with imperfect compliance.

2.2 � Model Specifications

Formally, let Tj = 1[xj ≥ 1980] denote the OCP assignment status, where xj indi-
cates the birth year (i.e., the running variable). Because birth year is discrete, xj can 
take on J unique values (x1,… , xJ) . Let Dij denote whether individual i born in year 
xj receives the treatment: Dij equals 1 if the individual is an only child, and zero 
otherwise. We specify a first-stage equation as follows, estimating the effect of OCP 
assignment on the probability of being an only child:

where h(⋅) is a continuous function describing the relationship between year of 
birth and probability of being an only child. Our parameter of interest is �1 , which 
estimates the discontinuous jump in the probability of being an only child at the 

(1)Dij = �1Tj + h
(

xj
)

+ �ij,
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cutoff. We then specify a reduced form equation estimating the effect of OCP assign-
ment on the outcome:

where Yij is the fertility ideal of individual i born in year xj , and g(⋅) is a continu-
ous function describing the relationship between year of birth and fertility prefer-
ences. The parameter of interest, �2 , estimates the discontinuous jump in fertility 
preferences at the cutoff. The fuzzy RD estimate is the ratio of the reduced-form 
coefficient to the first-stage coefficient:

It identifies the average effect of being an only child due to the introduction of the 
OCP for individuals born in or near 1980.

The validity of the RD estimate relies crucially on the functional form assumed 
for h(⋅) and g(⋅) , especially when the running variable is discrete. This is because, to 
estimate the local treatment effect at the cutoff, the RD design draws on data further 
away from the cutoff and uses regression to estimate the conditional expectation of 
the outcome variable at the cutoff by extrapolation (Lee & Lemieux, 2010, p. 285). 
Furthermore, when the running variable is discrete, bandwidth selection methods 
such as the mean squared error-optimal estimator (Calonico et  al., 2020) are not 
appropriate, and parametric extrapolation is unavoidable (Cattaneo et al., 2023, p. 
63). Following the recommendations of Lee and Lemieux (2010, p. 284), in this 
study, we use a range of specifications, including higher-degree polynomials fit to 
data points far away from the cutoff and local linear regressions fit to data points 
close to the cutoff, to show that our results are stable across the different functional 
forms and analytic windows.

2.3 � Data

We use data from the Chinese General Social Survey (CGSS), a nationally repre-
sentative, repeated cross-sectional survey (Bian & Li, 2012). The fuzzy RD estima-
tor as described above requires that we have data on birth year, sibship size, and fer-
tility preferences. However, only two waves of the CGSS contain all three variables, 
which leaves us with too small a sample to generate reliable estimates. To circum-
vent this problem, we use the two-sample instrumental variables (TSIV) procedure 
(J. D. Angrist & Krueger, 1992; Inoue & Solon, 2010), which requires only one data 
set containing birth year and sibship size, and another dataset containing birth year 
and fertility preferences for the same cohorts.

To estimate the first-stage equation (Eq. 1), we pool data from CGSS 2006, 2008, 
and 2017 (Family Module), which collected information on how many siblings 
the respondent ever had. We removed 26 individuals (out of 20,283, 0.01%) with 
missing values on sibship size. To estimate the reduced form (Eq. 2), we pool data 
from CGSS 2006 (Family Module), 2010, 2013, 2015, 2017, 2018 and 2021, which 

(2)Yij = �2Tj + g
(

xj
)

+ �ij,

(3)� =
�2

�1
.
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contained information about individual ideal family size. Specifically, the survey 
asked the question: “In the absence of policy restrictions, how many children do 
you wish to have?” Fertility ideals measured by this question have been shown to 
predict actual reproductive behaviours in China even in the presence of family size 
restrictions (Jiang et al., 2016; Merli & Smith, 2002). We top-coded the ideal fam-
ily size at 5 children (to keep consistent with the CGSS 2006 response categories) 
and removed 2,422 individuals (out of 70,913, 3%) with missing values on fertility 
ideals.

For both datasets, we restrict the analytic sample to Han adults aged below 50 
at the time of the survey with non-agricultural hukou (i.e., household registration), 
for whom the OCP was more strictly enforced (Cai, 2010; Zhang, 2017, p. 426). 
Our main analyses focus on two windows: individuals born between 1969 and 1990, 
and individuals born between 1975 and 1984. The dataset with sibship size measure 
(i.e., the “first-stage” dataset) consists of 3,450 individuals born between 1969 and 
1990 and 1,577 individuals born between 1975 and 1984. The dataset with the per-
sonal ideal family size measure (i.e., the “reduced form” dataset) consists of 8,696 
individuals born between 1969 and 1990 and 3,952 individuals born between 1975 
and 1984. Table 1 describes the analytic samples used in the main analyses. More 
birth-year-specific descriptive statistics are presented and discussed in detail in the 
next section. The exact sample size and characteristics also vary depending on the 
analytical choices, as detailed below.

3 � Validity of the Fuzzy RD Design

3.1 � First‑Stage: Discontinuity in Probability of Being an Only Child

For our analytic strategy to work, we need to first show that there is indeed a “jump”, 
or discontinuity, in the probability of being an only child when the OCP took effect 
in 1980. Figure 1 plots the share of only children by birth year between 1969 and 
1990. The curved line plots the fitted values from a quartic regression model esti-
mated separately on each side of the cutoff. According to Fig. 1, while the propor-
tion of only children had been on the rise even before 1980 (due to the anti-natalist 
policies already in place in the early 1970s), there is a clear jump in the probability 
of being an only child when the OCP took effect in 1980. The quartic polynomials 
fit to each side of the cutoff, as illustrated in Fig. 1, predict a jump of 15.5 percent-
age points in the probability of being an only child, from 27% right before 1980 to 
42% right after. The estimates are presented in Model 1 Table 2. The discontinuity is 
statistically significant from zero with an F-statistic of 13.89.

Recent literature argued against using global higher-degree polynomials for RD 
because they can produce unreliable point estimates at the cutoff, give more weights 
to data far away from the cutoff, and produce misleading confidence intervals, and 
recommended using local linear or quadratic models instead (Cattaneo et al., 2019; 
Gelman & Imbens, 2019). Therefore, in Model 2 Table  2, we limit our analysis 
to data within five years of the cutoff (i.e., 1975 to 1984) and fit a local quadratic 
regression weighted by a triangular kernel function (Cattaneo et al., 2019, p. 43) to 
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Table 1   Descriptive statistics of the two datasets used for estimating the first-stage and reduced-form 
equations, respectively

Standard deviation in parenthesis. “First-stage” dataset is pooled from CGSS 2006, 2008, and 2017 
(Family Module). “Reduced form” dataset is pooled from CGSS 2006 (Family Module), 2010, 2013, 
2015, 2017, 2018 and 2021

Born 1969 to 1990 Born 1975 to 1984

“First-stage” dataset
Number of siblings 1.42 1.17

(1.45) (1.25)
Number of siblings (%)
 0 (i.e., only child) 32 36
 1 28 32
 2 21 20
 3 or more 19 12

Age 29.97 27.72
(6.87) (4.48)

Mother has high school degree or above (%) 14 14
Mother is a member of the communist party (%) 3 3
Non-agricultural hukou at birth (%) 72 70
Survey year (%)
 2006 50 51
 2008 36 35
 2017 14 14

Number of individuals 3,450 1,577
“Reduced form” dataset
Personal ideal family size 1.68 1.68

(0.69) (0.68)
Personal ideal family size (%)
 0 4 3
 1 32 32
 2 60 60
 3 or more 5 5

Age 35.5 34.9
(7.00) (4.88)

Mother has high school degree or above (%) 23 22
Mother is a member of the communist party (%) 6 7
Non-agricultural hukou at birth (%) 66 66
Survey year (%)
 2006 7 8
 2010 19 20
 2013 18 19
 2015 14 13
 2017 17 16
 2018 17 17
 2021 7 8

Number of individuals 8,696 3,952
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each side of the cutoff. The triangular kernel function assigns weight to each obser-
vation so that observations closer to the cutoff are weighted more than those further 
away (Cattaneo et al., 2019, p. 43). The local quadratic regression model estimated 
a jump of 11.7 percentage points in the probability of being an only child (Model 2 

Fig. 1   Probability of being an only child by birth year, local average and quartic polynomial fit. Note: 
The dots are local averages, and the curved line plots the fitted values from a quartic regression model 
estimated separately on each side of the cutoff. The OCP took effect in 1980, indicated by the vertical 
line. Source: CGSS 2006, 2008, and 2017 (Family Module)

Table 2   First-stage: Estimated discontinuity in probabilities of being an only child

Standard errors are in parentheses and clustered by birth year. All models control for birth year polyno-
mial that is allowed to be different before and after 1980. Covariates included in Model 3 are whether 
mother has high school education or above, whether mother is a member of the Chinese Communist 
Party, whether the individual has non-agricultural hukou at birth, age of the individual at the time of the 
survey, fine rates on excess births in 1979 (Ebenstein, 2010), and region fixed effects. **p < 0.01

(1) (2) (3)

Discontinuity in being an only child

�̂1
0.155** 0.117** 0.099**

(0.042) (0.035) (0.028)
Birth year polynomial Quartic Quadratic Quadratic
Window [1969, 1990] [1975, 1984] [1975, 1984]
Covariates No No Yes
F-statistic 13.89 11.41 11.30
N 3,450 1,577 1,577
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Table 2). The discontinuity is statistically significant from zero with an F-statistic of 
11.41.

Lee and Lemieux (2010) argued that local quadratic or linear regressions alone 
do not solve the functional form issues and that we should not rely on a particular 
specification. Following their recommendation (Lee & Lemieux, 2010, p. 284), later 
in the paper, we explore the sensitivity of the results to a range of windows and 
orders to the polynomial and show that, across model specifications, there is a statis-
tically significant discontinuity in the probability of being an only child.

3.2 � Density of the Running Variable

One of the most important assumptions of the RD design is that individuals are una-
ble to precisely control the running variable (Lee & Lemieux, 2010, p. 293). Sup-
pose parents were aware that from 1980 onwards they wouldn’t be allowed to have 
more than one child, they may have attempted to conceive and give birth just before 
the policy was announced. If parents were able to precisely manipulate when their 
child was born, the RD design is not valid. To check if there was manipulation, we 
first examine a histogram of the running variable (Appendix Figure 3a), and there 
is no obvious sign of any sudden change in density near 1980. Next, we conduct a 
manipulation test (Cattaneo et al., 2020; McCrary, 2008), which treats the density as 
a dependent variable in a local polynomial regression and formally tests if there is 
any abrupt change in the density of the running variable at the cutoff. The test shows 
no significant change in the density at the cutoff (p-value = 0.39), and the local poly-
nomial density estimates are plotted in Appendix Figure 3b.

3.3 � Continuity in Pre‑treatment Covariates

If individuals are unable to precisely manipulate the running variable, no covari-
ates that are determined prior to the introduction of the OCP should “jump” at the 
cutoff. In Appendix Figure 4, we plot five covariates by birth year: age at the time 
of the survey, whether the respondent’s mother had a high school degree, whether 
the respondent’s mother is a member of the Chinese Communist Party, whether 
the respondent had a non-agricultural hukou at birth, and the provincial variation 
in OCP enforcement as measured by fine rates on excess fertility in 1979. The fine 
rates were calculated and provided by Ebenstein (2010). We also report the esti-
mated discontinuity from fitting quartic polynomials to each side of the cutoff as 
before but using each of the covariates. There is no obvious discontinuity in these 
pre-treatment covariates at the cutoff, and none of the estimated discontinuities is 
significantly different from zero, reassuring us that all the observable covariates are 
continuous at the cutoff.

Moreover, if the no-manipulation assumption holds, including covariates in 
our regression models should not substantially change the estimated discontinu-
ity. Model 3 Table 2 fits a local quadratic regression weighted by a triangular ker-
nel function to each side of the cutoff, as before, and includes all the pre-treatment 
covariates examined in Appendix Figure 4. Additionally, Model 3 controls for the 
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Fig. 2   Personal ideal family size by birth year, local average and quartic polynomial fit. Note: The dots 
are local averages and the curved line plots the fitted values from a quartic regression model estimated 
separately on each side of the cutoff. The OCP took effect in 1980, indicated by the vertical line. Source: 
CGSS 2006 (Family Module), 2010, 2013, 2015, 2017, 2018 and 2021
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fixed effects of six regions of China (North, Northeast, East, South-central, South-
west, and Northwest) to account for any unobservable region-level heterogeneity. 
Adding pre-treatment covariates and controlling for region fixed effects also help 
eliminate some bias resulting from using observations far away from the cutoff or 
inappropriate functional form and improves the precision of the estimates (Imbens 
& Lemieux, 2008, p. 625). As shown in Model 3 (Table 2), the estimated disconti-
nuity in the probability of being an only child is 9.9 percentage points with covari-
ates, a slight decrease from Model 2 without covariates, and the standard error is 
smaller.

4 � Results

4.1 � Reduced‑Form: Discontinuity in Ideal Family Size

Our first-stage estimates have shown that the introduction of the OCP did indeed 
lead to a discontinuity in the probability of being an only child. If being an only 
child impacts one’s ideal family size, we expect to also see a “jump”, or discontinu-
ous change in ideal family size when the OCP took effect in 1980. Figure 2a and b 
plot the personal ideal family size by birth year between 1969 and 1990, and the fit-
ted curve is from a quartic regression model estimated separately on each side of the 
cutoff. Figure 2a shows a discontinuous drop in the personal ideal number of chil-
dren when the OCP took effect in 1980, and the size of the drop is estimated to be 
0.10 children, from 1.72 right before 1980 to 1.62 right after 1980. Similarly, Fig. 2b 
shows a discontinuous drop in the probability of desiring two or more children, and 
the size of the drop is estimated to be 10.4 percentage points, from 72% right before 
1980 to 61% right after. The estimated discontinuity in personal ideal family size 
using quartic regression models is presented in Column 1 Table 3. These reduced-
form coefficients estimate the “intent-to-treat” effect, that is, the effect of introduc-
ing the OCP in 1980 on the personal ideal family size.

In Model 2 Table 3, instead of a quartic regression model, we fit a local quadratic 
regression model to data points within five years of the cutoff. The ideal family size 
is estimated to have decreased by 0.08 on average, and the probability of desiring 
two or more children by 8 percentage points (Column 2 Table 2). Model 3 controls 
for pre-treatment covariates and region fixed effects in the local quadratic regres-
sion models, and the estimates decreased slightly in magnitude: an estimated drop of 
0.06 children in personal ideal family size, and 6 percentage points in the probability 
of desiring two or more children (Column 3 Table 3).

4.2 � Fuzzy RD Estimates

First-stage estimates indicate that the OCP leads to a discontinuous jump in the 
probability of being an only child (Table 2). The reduced-form estimates indicate 
that the OCP also leads to a discontinuous drop in personal ideal family size, meas-
ured either by the mean ideal number of children or the probability of stating an 
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ideal number of children of two or more children (Table 3). The fuzzy RD estimate 
of the effect of being an only child on ideal number of children is equivalent to tak-
ing the ratio of the reduced-form and first-stage coefficients. Table 4 presents the 
fuzzy RD estimates. The estimate identifies the causal effect of being an only child 
due to the introduction of the OCP on ideal family size for individuals born right 
around 1980.

According to Model 1 fitting quartic models to data from 1969 to 1990, for indi-
viduals born right around 1980, being an only child reduces the ideal number of 
children by 0.64 on average and reduces the probability of desiring two or more chil-
dren by 67 percentage points (Column 1 Table 4). The quartic polynomial regres-
sion models fit to data from 1975 to 1984 generate very similar results: Being an 
only child reduces the ideal number of children by 0.69 without covariates (Column 
2 Table 4) and 0.59 with covariates (Column 3 Table 4). It reduces the probability 
of desiring two or more children by 66 percentage points without covariates and 61 
percentage points with covariates.

5 � Sensitivity Analyses

5.1 � Alternative Specifications

As previously mentioned, the validity of the RD estimates relies crucially on the 
functional forms assumed. In the main analysis presented so far, we have fitted 

Table 3   Reduced form: Estimated discontinuity in personal ideal family size (also known as intent-to-
treat effect of the OCP on personal ideal family size)

Standard errors are in parentheses and clustered by birth year. All models control for birth year polyno-
mial that is allowed to be different before and after 1980. Covariates included in Model 3 are whether 
mother has high school education or above, whether mother is a member of the Chinese Communist 
Party, whether the individual has non-agricultural hukou at birth, age of the individual at the time of 
the survey, fine rates on excess births in 1979 (Ebenstein, 2010), and region fixed effects. ***p < 0.001 
**p < 0.01 *p < 0.05 

(1) (2) (3)

Discontinuity in ideal family size

�̂2
− 0.099** − 0.080** − 0.058*

(0.035) (0.024) (0.025)
Discontinuity in desiring two or more children

�̂2
− 0.104*** − 0.077*** − 0.060***

(0.016) (0.007) (0.006)
Birth year polynomial Quartic Quadratic Quadratic
Window [1969, 1990] [1975, 1984] [1975, 1984]
Covariates No No Yes
N 8,696 3,952 3,952
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quartic models to individuals born between 1969 and 1990, as well as local quad-
ratic models to those born between 1975 and 1984. Here, we check the robustness 
of our results by using alternative windows and polynomials, and the estimates are 
presented in Appendix Table  5. Columns 1 and 2 replicate the main results from 
Models 1 and 2 in Tables 2 and 4. Model 3 to Model 7 fit quartic models to those 
born 11, 10, 9, 8, and 7 years within the cutoff, respectively. Model 8 fits cubic mod-
els to those born 6 years within the cutoff. Model 9 fits local quadratic models to 
those born 5 years within the cutoff but with a uniform kernel. Model 10 fits local 
quardratic models with a triangular kernel to those born 4 years within the cutoff. 
Model 11 fits local linear models with a triangular kernel to those born three years 
within the cutoff. Excluding Models 5 and 11 (where the first stage is weak), the 
estimated effect of being an only child on the ideal number of children ranges from 
− 0.70 to − 0.55, and the estimated effect on the probability of desiring two or more 
children ranges from − 67.1 to − 19.3 percentage points. Across all 11 specifica-
tions, there is a negative and significant effect of being an only child on ideal family 
size and on the probability of desiring two or more children.

So far, we have used respondents aged below 50 in all our analyses. The ideal 
family size might no longer be relevant for the fertility outcomes of individuals in 
their late reproductive years. For those individuals, the ideal family size might also 
have been under- or over-reported due to post-hoc rationalisation. As a robustness 
check, in Model 2 Appendix Table 6, we restricted the sample to individuals aged 
below 40. Compared to using individuals below 50 (Model 1 Appendix Table 6), 
the estimated effects are very similar among individuals aged below 40: being an 
only child reduces the ideal family size by 0.62 children and the probability of desir-
ing two or more children by 61 percentage points. The subsample analysis reassures 

Table 4   Fuzzy RD estimates: Estimated effect of being an only child due to the OCP on ideal family size 
and probability of desiring two or more children

Fuzzy RD estimates are calculated by taking the ratio of reduced-form and first-stage estimates, and 
standard errors are calculated using delta method. All models control for birth year polynomial that is 
allowed to be different before and after 1980. Covariates included in Model 3 are whether mother has 
high school education or above, whether mother is a member of the Chinese Communist Party, whether 
the individual has non-agricultural hukou at birth, age of the individual at the time of the survey, fine 
rates on excess births in 1979 (Ebenstein, 2010), and region fixed effects. ***p < 0.001 **p < 0.01 
*p < 0.05

(1) (2) (3)

Effect of being an only child on ideal family size
�̂ − 0.641** − 0.685*** − 0.585***

(0.166) (0.099) (0.107)
Effect of being an only child on desiring two or more children

�̂ − 0.671** − 0.659* − 0.607**
(0.210) (0.206) (0.153)

Birth year polynomial Quartic Quadratic Quadratic
Window [1969, 1990] [1975, 1984] [1975, 1984]
Covariates No No Yes
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us that our results hold for individuals still in their early and middle reproductive 
years, for whom ideal family size is more relevant and post-hoc rationalisation is 
less likely.

In the main analyses, we have controlled for age effects. There is concern about 
whether the period effect might have confounded our estimates. Particularly, before 
a universal two-child policy took effect in January 2016, a “partial” two-child pol-
icy was implemented first in selected cities and later nationally, allowing couples in 
which at least one of the partners was an only child to have two children (Zeng & 
Hesketh, 2016). Because one’s own only-child status directly determined eligibility 
to have two children during this period, its effect on fertility ideals might be driven 
by the period differences in policy and eligibility rather than the sibship size change 
across birth cohorts. In Model 3 Appendix Table 6, we control for whether the sur-
vey year was before 2016 in addition to the covariates in Appendix Fig. 4 and region 
fixed effects, and there is very little change to the estimates compared to not control-
ling for the policy period (Model 1 Appendix Table 6).

5.2 � Inference

We have clustered our standard errors at the birth year level, because it is the level 
at which the treatment is assigned. With a small number of clusters, however, the 
standard error estimates may be unreliable (Cameron & Miller, 2015). As a robust-
ness test, we calculate alternative standard errors by collapsing the individual-level 
data to the level of birth year and estimating the regression models on group means 
weighted by the group size. The grouped estimation generates the same point esti-
mates as the individual-level regressions but more reliable standard errors (Angrist 
& Pischke, 2009, p. 216). Furthermore, we base inference on a t-distribution with 
degrees of freedom equal to the number of clusters minus the number of group-
constant variables, i.e., t(G − L) (Cameron & Miller, 2015; Donald & Lang, 2007). 
This yields more conservative inference than using clustered standard errors and 
t-distribution with degrees of freedom equal to the number of clusters minus one, 
i.e., t(G − 1) , which is what we have been using in the main analyses so far. Appen-
dix Table 5 reports the t-statistics from the grouped estimation along with the more 
conservative p-values using t(G − L) . For the first stage estimates, the t-statistics are 
almost identical between individual-level estimation with clustered standard error 
and grouped estimation with robust standard errors. For the fuzzy RD estimates of 
the effect on ideal family size, using grouped estimation leads to larger standard 
errors. Using t(G − L) for more conservative inference, in three out of the 11 speci-
fications, the estimated effect of being an only child on ideal family size is no longer 
statistically significant. However, for the estimated effect on the probability of desir-
ing two or more children, using grouped estimation leads to smaller standard errors, 
and all estimates across the 11 specifications remain statistically significant.
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5.3 � Falsification Tests

Finally, our fuzzy RD estimates rely on the assumption that the introduction of 
the OCP affects fertility ideals through increasing the probability of being an only 
child. Our fuzzy RD estimates might be biased if, for those born right around 1980, 
the OCP affects their fertility ideals directly or through mechanisms other than the 
change in sibship size. Here, we present falsification tests to rule out this concern. 
First, the one-child policy might have affected fertility ideals by changing the sex 
ratio (Ebenstein, 2010; Li et al., 2011) at birth rather than sibship size. As a falsi-
fication test, we examine the sex-specific effect of being an only child on personal 
fertility ideals (Appendix Table 7). If our results had been driven by the change in 
sex ratio rather than the change in sibship size due to the OCP, we would not have 
observed any effect within each sex. However, Appendix Table 7 shows that there 
is a negative and significant jump around 1980 in men’s and women’s ideal family 
sizes, respectively. Moreover, being an only child due to the introduction of the OCP 
significantly reduces both men’s and women’s ideal family sizes. The significant 
sex-specific estimates reassure us that our results were not driven by the changing 
sex ratio at birth.

A second concern is that individuals born right before and after 1980 might 
be exposed to other policy changes that also affect their fertility ideals. One such 
reform is the higher education expansion in 1999, which might have impacted the 
educational attainment and, in turn, the fertility ideals of individuals born right 
around 1980 (Chen, 2022). To check if our results are biased by the potential impact 
of the higher education expansion on fertility ideals, we restrict our sample to indi-
viduals who have left school before 1999 and thus were not exposed to the higher 
education expansion. Among these individuals, we still observe a significant discon-
tinuous decrease in fertility ideals around 1980 (Model 1 Appendix Table 8), and 
this decrease cannot have been driven by the higher education expansion. Similarly, 
in Model 2 Appendix Table 8, we examine individuals who had not attained a ter-
tiary degree. Among these individuals who likely have not benefited from the higher 
education expansion, we still observe a significant discontinuous decrease in fertil-
ity ideals around 1980. These falsification tests reassure us that our results are not 
driven by the potential impact of the higher education expansion since the disconti-
nuity in fertility ideals around 1980 holds even among subpopulations who were not 
exposed to the higher education expansion.

While we have ruled out the potential impact of changing sex ratios and higher 
education expansion, it is still likely that the discontinuity we observe in fertility 
ideals around 1980 is not due to the increased probability of being an only child 
but due to the direct impact of the OCP or other unobservable mechanisms. To rule 
out this further concern, we conduct a placebo test: among individuals who have 
siblings, there is no change in the probability of being an only child, and therefore, 
we should not observe any discontinuous drop in fertility ideals around 1980 unless 
other mechanisms exist. When we restrict our analyses to individuals who are not 
only children in Model 3 Appendix Table 8, there is indeed no significant disconti-
nuity in either the ideal family size or the probability of desiring two or more chil-
dren. In fact, the estimated coefficients are positive, suggesting that even if there 
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were other mechanisms, they would have led to an underestimation of the negative 
effects of being an only child on fertility ideals. Taken together, the falsification tests 
in this section reassure us that the negative effects we found on fertility ideals are 
indeed driven by the increased probability of being an only child due to the intro-
duction of the OCP.

6 � Discussion and Conclusions

In the context of China’s persistent low fertility and the government’s latest poli-
cies to move towards what it calls a “sustainable fertility rate” (People’s Congress, 
2021), we sought to understand why the average ideal family size in China is below 
the two-child norm characterising most other post-transitional societies. Building 
on theories of intergenerational transmission of fertility (Bernardi, 2016; Murphy, 
1999, 2013; Murphy & Wang, 2001), we test whether growing up as an only child 
can lower one’s fertility ideals. Exploiting the introduction of the OCP in 1980, our 
fuzzy RD estimates show that the increased probability of being an only child sig-
nificantly reduces the ideal number of children and the probability of desiring two 
or more children among individuals born right around 1980. The sibship size effect 
thus provides a plausible explanation for why the family size ideals are low in urban 
China.

The sibship size effect on fertility ideals revealed in our study is also consistent 
with one of the mechanisms of the “Low-Fertility Trap” hypothesis: namely, that 
a decline in actual family size can lead to a decline in ideal family size in the sub-
sequent generation (Goldstein et al., 2003; Lutz et al., 2006; Testa & Grilli, 2006). 
Various models of fertility decision-making postulate the link between fertility ide-
als, intentions, and actual fertility. The “Low-Fertility Trap” hypothesis (Goldstein 
et  al., 2003; Lutz et  al., 2006; Testa & Grilli, 2006), however, directly links pro-
longed changes in actual fertility to potential changes in fertility ideals. This, in turn, 
forms part of a series of interlinked mechanisms which render increasing fertility 
rates ever more difficult. While the hypothesis was initially inspired by the sub-
replacement fertility ideals found in German-speaking parts of Europe at the turn 
of the twentieth-century (Goldstein et al., 2003), there has been almost no empirical 
testing of this relationship between prolonged decline in actual fertility and fertil-
ity ideals. A previous study (Testa & Grilli, 2006) has shown that, in low-fertility 
societies in Europe, the macrolevel cultural context and value climate one grew up 
in are associated with one’s ideal family sizes. In our study, using the Chinese case, 
we further show that microlevel declines in sibship sizes and the family environment 
one grew up in can lead to decreases in fertility ideals. In other words, our study rep-
resents one of the very first cases of a direct, causal intergenerational link between 
changes in actual family size and ideal family size—a key component of the “Low 
Fertility Trap” hypothesis.

What explains this microlevel effect of sibship size on fertility ideals? While our 
data do not allow us to test mechanisms directly, drawing on the long-standing lit-
erature on intergenerational associations of family size, we argue that our estimated 
effect is best explained by the socialisation process experienced by only children 
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in the families they grew up in (Axinn et  al., 1994; Duncan et  al., 1965; Hender-
shot, 1969; Johnson & Stokes, 1976). Past research has shown that only children 
in urban China grew up receiving high levels of parental investment of time and 
money on their education and health, while also facing high expectations and pres-
sures for their social and financial success (Fong, 2004; Greenhalgh, 2008, p. 241; 
Short et  al., 2001). The meaning and characteristics of parent–child relationships 
also differ for only children and those with siblings (Deutsch, 2006; Fong, 2004, 
2007; Hesketh et al., 2003; Liu, 2016). As only children form their family size ideals 
as adults, they may have learned from the social interactions and role relationships 
from their early experience (Duncan et al., 1965, p. 514). From their parents’ behav-
iours, they may also have perceived the notion of “the priceless child”—emotionally 
“precious” to parents and yet economically “useless”, and even costly (Liu, 2016). 
This socialisation and social learning process thus helps explain how growing up 
with no siblings can reduce the ideal family size of only children. An alternative 
explanation is that only children may have attained more education as a result of 
receiving high levels of parental investment, and their lower fertility ideals might be 
a result of their higher educational attainment rather than the socialisation process. 
While this explanation is plausible, empirical evidence is mixed. Particularly, previ-
ous studies have shown that sibship size does not significantly impact educational 
attainment in urban China (Li et al., 2008) and that increased educational attainment 
can lead to an increase in ideal family size as China reaches below-replacement fer-
tility (Chen, 2022). Future research should further explore the mechanisms underly-
ing the sibship effect on fertility ideals and investigate other attitudes, preferences, 
and ideals subject to the socialisation and social learning process.

Is the sibship size effect on fertility ideals unique to China? The fuzzy RD design 
used in our study identifies the effect of increased probability of being an only child 
due to the introduction of the OCP (Hahn et  al., 2001). Indeed, compared to other 
post-transitional societies, low fertility in China was driven by many more one-child 
families, and this model was backed up and systematically pressed through policy and 
propaganda (Gietel-Basten, 2019a). Despite this, China is far from the only country to 
have implemented strongly anti-natalist policies (Gietel-Basten, 2019a; Tsui, 2001). 
According to the United Nations Population Policy database, in 1976, 40 out of 156 
countries had policies to lower fertility (de Silva & Tenreyro, 2017; Tsui, 2001). By 
1996, 82 countries had a policy to reduce fertility, covering 70 percent of the world’s 
population (de Silva & Tenreyro, 2017). While China’s OCP is often considered an 
extreme case, fertility reduction policies in other countries have also demonstrated var-
ying program strengths and levels of government sponsorship (Entwisle, 1989; Maul-
din & Ross, 1991; Tsui, 2001). While the direct impact of anti-natalist polices on fer-
tility and fertility preferences has been much studied and debated, in recent decades, 
there has been renewed attention, in China and beyond, on their long-term, intergen-
erational impact. Park et al. (2023) uncovered the distinct pattern of the decline to low 
fertility in India and drew attention to its history of coercive and forced sterilisation as 
a potential driver. De Silva and Tenreyro (2017) presented cross-country evidence to 
argue that concerted population control policies implemented in developing countries 
may have played a central role in the global decline in fertility rates observed today 
and can explain some patterns of the global fertility decline that are not well accounted 
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for by other socioeconomic factors. Our study suggests that China’s OCP can have an 
intergenerational impact on personal fertility ideals, at least among individuals born 
right around 1980. Future research should continue to test if similar effects exist in 
other low-fertility societies and shed light on the specific mechanisms underlying the 
intergenerational effects of population control policies.

More broadly, in many parts of the world, including China, policymakers are 
attempting to grapple with the perceived challenges of low fertility, especially as it 
affects population ageing and ultimately decline. Various policy formulations are being 
implemented, including cash transfers and incentives (including “baby bonuses”, tax 
and mortgage relief); investment in childcare and childcare facilities; promoting family-
friendly workplaces and so on. The ultimate goal of these policies is to raise fertility: 
seeking a “demographic solution to a demographic problem”. Some hope for the effi-
cacy of these policies has been drawn from the stylised fact that in the post-transitional 
countries, desired fertility tends to be higher than actual fertility (Basten & Verropou-
lou, 2015; Bongaarts, 2001, 2002; Hagewen & Morgan, 2005; Sobotka & Beaujouan, 
2014). This means that there is an “unmet demand” for children in which policies can 
work to realise higher fertility (Chesnais, 1996, 2000). However, the extent to which 
this “unmet demand” is guaranteed and not subject to change over time has not really 
been systematically explored. Rather, the concept of a sustained, general two-child 
norm is primarily based on prevailing social norms and a relatively short demographic 
history. Our evidence from China shows that there is no such thing as an “inevitable” 
or “natural” two-child norm in countries in the later stages of fertility transition—albeit 
under the particular conditions of the birth control restrictions of the past decades.

What does this mean for policy? Firstly, our findings should finally dispel the myth 
that there is some easy solution to raise fertility rates through finding some simplistic, 
magic formula. Rather, policies should focus more on some of the key institutional 
reforms which are needed to tackle the challenges of population ageing and stagnation, 
such as increasing productivity, hukou reform, pension/retirement age reform, and so 
on (Gietel-Basten et al., 2022). Secondly, fertility preferences are, of course, mediated 
by myriad other factors which change over the life course. These might include hous-
ing, income, career trajectory, relationships, caring responsibilities and so on. If it is 
made ever more difficult to start and grow a family because of institutional barriers 
and malfunctions, it is only natural to envisage a further decline in the overall period 
and, ultimately, cohort total fertility rates. In this context of lower fertility ideals, holis-
tic policy suites which genuinely explore and address the challenges which young peo-
ple and (prospective) parents face become ever more important if economies seek to 
avert transitioning to even lower fertility rates, which may, in turn, become ever more 
difficult, if not impossible to turn around.

Appendix

See Tables 5, 6, 7, 8 and Figs. 3, 4.
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Table 6   Robustness check on subsamples and controlling for period policy change

Standard errors are in parentheses. Standard errors for first-stage and reduced form coefficients are clus-
tered by birth year. Standard errors for fuzzy RD estimates are calculated using delta method. Model 1 
replicates column 3 of Tables 2–4. All models control for birth year polynomial that is allowed to be 
different before and after 1980, whether mother has high school education or above, whether mother is 
a member of the Chinese Communist Party, whether the individual has non-agricultural hukou at birth, 
age of the individual at the time of the survey, fine rates on excess births in 1979 (Ebenstein, 2010), and 
region fixed effects. Model 3 further controls for an indicator of whether the survey year is after 2015. 
***p < 0.001 **p < 0.01 *p < 0.05  

(1) (2) (3)
Below 50 Below 40 Control for end 

of one-child 
policy

Discontinuity in being an only child

First-stage �̂1 0.099** 0.117*** 0.097*

(0.028) (0.021) (0.032)
Ideal number of children

Reduced form �̂2 − 0.058* − 0.072** − 0.058*

(0.025) (0.021) (0.024)
Fuzzy RD �̂ − 0.585*** − 0.616** − 0.595***

(0.107) (0.168) (0.091)
Desiring two or more children

Reduced form �̂2 − 0.060*** − 0.071** − 0.060***

(0.006) (0.016) (0.006)
Fuzzy RD �̂ − 0.607** − 0.606** − 0.616*

(0.153) (0.149) (0.193)
Birth year polynomial Quadratic Quadratic Quadratic
Window [1975, 1984] [1975, 1984] [1975, 1984]
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Table 7   First-stage, reduced 
form, and fuzzy RD estimates 
by sex of the respondent

Standard errors are in parentheses. Standard errors for first-stage and 
reduced form coefficients are clustered by birth year. Standard errors 
for fuzzy RD estimates are calculated using delta method. All mod-
els control for birth year polynomial that is allowed to be different 
before and after 1980. ***p < 0.001 **p < 0.01 *p < 0.05 

Female Male

First-stage: Discontinuity in being an only 
child

�̂1
0.145** 0.145**

(0.042) (0.045)
Ideal number of children

Reduced form �̂2 − 0.113** − 0.089*

(0.038) (0.041)
Fuzzy RD �̂ − 0.776* − 0.612*

(0.275) (0.227)
Desiring two or more children

Reduced form �̂2 − 0.105*** − 0.104***

(0.023) (0.015)
Fuzzy RD �̂ − 0.726* − 0.718**

(0.286) (0.240)
Birth year polynomial Quartic
Window [1969, 1990]

Table 8   Falsification tests: Reduced form estimates on subsamples of discontinuity in ideal number of 
children and probability of desiring two or more children in 1980

Standard errors are in parentheses and clustered by birth year. All models control for birth year that is 
allowed to be different before and after 1980. ***p < 0.001

(1) (2) (3)
Left school before 1999 No tertiary degree Have siblings

Ideal number of children

Reduced form �̂2 − 0.343*** − 0.278*** 0.046

(0.086) (0.062) (0.161)
Desiring two or more children

Reduced form �̂2 − 0.213*** − 0.192*** 0.027

(0.051) (0.030) (0.086)
Birth year polynomial Quartic Quartic Quartic
Window [1969, 1990] [1969, 1990] [1969, 1990]
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Fig. 3   Density plots for year of birth around the cutoff
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Fig. 4   Pre-treatment variables by birth year, local average and quartic polynomial fit. Note: The dots are 
local averages, and the curved line plots the fitted values from a quartic regression model estimated sepa-
rately on each side of the cutoff. The OCP took effect in 1980, indicated by the vertical line. Source: 
CGSS 2006, 2008, and 2017 (Family Module); Fine rates on excess fertility from Ebenstein (2010)
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