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ABSTRACT

Objectives: This study provides an evolutionary perspective to a classic topic in
demography, i.e., the discrepancy between reproductive intention and subsequent
behavior, in the context of China’s two-child policy.

Methods: We conduct an event history analysis of longitudinal data from the 2015 and
2018 waves of the Xi’an Fertility Survey (sample size = 321 followed one-child
mothers) to test the hypotheses of how within-family support/conflict affects women’s
fertility behavior.

Results: Only 50% of positive intentions (i.e., intending to have a second child) led to
another (live) birth within the three-year interval, meanwhile, 15% of uncertain
intentions and 5% of negative intentions resulted in a birth. Husband’s and the
firstborn’s emotional support raised the hazard of second childbirth along maternal life
course, which cannot be fully mediated by mother’s fertility intention and thus,
contributed to an intention-behavior gap. Husband’s sibship size had dual effects on
female childbearing behavior: A positive indirect effect mediated by fertility intention,
but a negative direct effect presumably due to sibling competition for intergenerational
support. Finally, after controlling for fertility intention, having a firstborn son was still
associated significantly with a lower second-childbirth hazard, presumably due to son
preference as well as concern over parental investment.

Conclusions: Our study identifies a discrepancy between maternal fertility intention
and realized childbearing, which was partly explained by (lack of) support from other

(multiple) stake-holders in family reproduction.

Keywords: Fertility intention; fertility behavior; sexual conflict; parent-offspring

conflict; sib conflict
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1 INTRODUCTION

After about three decades of the so-called “one-child policy” (e.g., urban couples were
largely allowed to have one child only; Gu, Wang, Guo, & Zhang, 2007), a universal
two-child policy was implemented in China in 2016, to avoid the low-fertility trap and
a series of problems concomitant with low fertility such as quick population ageing and
shortage of labor force (Lutz, Skirbekk, & Testa, 2006; The Xinhua News Agency,
2015). Given that fertility intention—a plan to have a child—is the motivational step
most proximate to actual childbearing outcome (Ajzen, 1991; Liu & Lummaa, 2019;
Miller, 2011; Schoen, Astone, Kim, Nathanson, & Fields, 1999), the success of the
policy is expected to depend firstly on how women’s intentions to have a second child
can be realized. Previous studies have indicated that neither positive intentions (i.e.,
intending to have a(nother) child) nor negative ones can be fully realized; in other
words, there is some intention-behavior gap, a classic topic in demography and social
psychology (Ajzen, 1985; Bongaarts, 2001; Liu & Lummaa, 2019; Morgan & Taylor,
2006; Schoen et al., 1999; Zheng, 2011). Thus, to evaluate the potential challenges in
implementing the two-child policy, an analysis of the gap in current China, as well as

factors contributing to it, is required.

Generally, a negative fertility intention predicts realized reproductive behavior better
than a positive one (Kuhnt & Trappe, 2016; Machiyama, Mumah, Mutua, & Cleland,
2019; Schoen et al., 1999; Speizer & Lance, 2015). For example, in Italy, 60% of
mothers intending to have a second child did so within six years and thus, the intention-
behavior inconsistency rate was 40%; by contrast, the inconsistency rate for negative
intentions was just 20%, i.e., 20% of those who originally did not intend to have a

second child nonetheless reproduced again during the same period (Rinesi, Pinnelli,
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Prati, Castagnaro, & laccarino, 2011). A longitudinal fertility survey (2007-2010)
conducted in Jiangsu Province, China, showed that across the between-survey interval,
the inconsistency rate was 56% for definitely positive intentions—i.e., among those
one-child mothers definitely intending to have a second child, more than half of them

failed to realize their intention—but just 2% for definitely negative intentions (Zheng,

2011).

One theoretical explanation for the intention-behavior gap could be that the various
socio-ecological constraints—i.e., the behavioral control in Ajzen’s terms (Ajzen,
1991)—that facilitate or limit one’s reproductive success are not fully perceived and
under own control when formulating one’s fertility intention (e.g., declining fecundity
with age, which could change a positive intention into a negative one later (Liefbroer,
2009)). As a result, the effects of such constraints on fertility behavior cannot be fully
mediated by fertility intention, but are additional to that of fertility intention, which then
causes an intention-behavior gap (see Ajzen, 1985). This view covers the six factors
that are used to explain the intention-behavior discrepancy in Bongaarts’s framework,
e.g., preferred family size is smaller than the actual one in the context of an unintended
pregnancy, but the reverse cases happen when fecundity declines with age or even

complete infertility happens (Bongaarts, 2001).

The support from family members—who are stakeholders in family decision-making—
will be a major one among such constraints (Liu & Lummaa, 2019; Miller, 2011).
Firstly, husbands play an especially important role in the formation and realization of
their wives’ fertility intention, not only through their own fecundity, but also through

the emotional and instrumental support (Liu & Lummaa, 2019; Thomson & Hoem,
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1998). Owing to their higher investment in children and the costs incurred by bearing
and rearing children, wives are expected to prefer a smaller family size than husbands
(e.g., Borgerhoft Mulder, 2009; Parker, 2006). When a sexual conflict over family size
arises, there could be a conflict over contraceptive use and the realized fertility outcome
is a compromise between preferences of the two sides (Bankole, 1995; Bolund,
Bouwhuis, Pettay, & Lummaa, 2013; Borgerhoff Mulder, 2009; Mace & Colleran,
2009; Testa, 2012; Testa, Cavalli, & Rosina, 2014). Another factor that could influence
the likelihood of having a(nother) child is husband’s sharing of housework and
childcare, i.e., a kind of paternal investment (Cooke, 2009; Kim, 2017; Park, Cho, &
Choi, 2010). However, the effect may follow a threshold pattern (Yoon, 2017); as a
result, the relationship between men's participation in housework and actual fertility
behavior might not be significant in some contexts, as observed in Finland and Japan

(Kato, Kumamaru, & Fukuda, 2018; Miettinen, Lainiala, & Rotkirch, 2015).

Parents/parents-in-law may also have an important influence on women’s fertility
intention and behavior. First, humans follow a pattern of cooperative breeding and
intergenerational support in the form of informal childcare from post-reproductive
grandparents is expected to have a positive effect on reproductive-aged women’s
fertility, especially in the societies lacking of formal childcare facilities (Chen, Short,
& Entwisle, 2000; Kaptijn, Thomese, van Tilburg, & Liefbroer, 2010; Kramer, 2010;
Lahdenperd, Mar, & Lummaa, 2014; Schaffnit & Sear, 2017). For example, in
contemporary South Korea, the likelihood of second childbirth among one-child
mothers co-resident with parents or in-laws was almost three times that among those
mothers without such a co-residence (Yoon, 2017). However, as also noted in

evolutionary anthropological and demographic literature, the positive effect of
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intergenerational support could be diluted between the couple and their siblings owing
to sib competition/conflict (especially with husband’s siblings; for the exception in
matrilineal societies, see Ji et al., 2013), which extends from fetus to reproductive age
(Aassve, Meroni, & Pronzato, 2012; Faurie, Russell, & Lummaa, 2009; Fox, Willfiihr,
Gagnon, Dillon, & Voland, 2017; Gibson & Gurmu, 2011; Gillespie, Russell, &
Lummaa, 2008; Lawson & Mace, 2009; Mace, 1996; Rickard, Russell, & Lummaa,
2007). For instance, in China, the husband’s parents are less likely to take care of
grandchildren if the husband has siblings, which then lessens the positive effect of
parental childcare support on the likelihood of a mother with one child planning to have
a second child (Zhao & Zhang, 2019). Second, parents or in-laws may influence
women's fertility decision or behavior through emotional support or social pressure
(Bernardi, 2003). For instance, the likelihood of planning to have a second child would
be higher among Chinese mothers with one child, when the preferences of grandparents
for the number or sex of grandchildren have not been satisfied (Jin, Zhao, & Song,

2018).

So far, there have been few panel data based analyses of the relationship between
fertility intention and actual behavior since the implementation of the two-child policy
in China. Additionally, the studies conducted after the policy tend to emphasize the
function of social support—e.g., formal child care, maternity benefits and childcare
leave—in facilitating women’s fertility behavior (e.g., Lv & Zou, 2018; Wu, 2016). By
contrast, the emotional and instrumental support within family has not received
sufficient attention. From an evolutionary perspective, such support comes from
husband and parents or parents-in-law, as well as the firstborn child (Liu, Duan, &

Lummaa, 2017; Liu & Lummaa, 2019). The last factor has been neglected in previous
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studies; this is a pity, given the central place of the firstborn child in Chinese families
after more than 30 years of “one-child policy” and the theoretical significance of parent-
offspring conflict over family size from an evolutionary perspective (Goh & Kuczynski,

2009; Liu et al., 2017).

To address such gaps, we study the relationship between mother’s intention to have a
second child and actual fertility behavior and whether and how the above evolutionary
forces influence the relationship in current China. Our analysis is based on panel data

from the 2015 and 2018 waves of the Xi’an Fertility Survey.

2 THE HYPOTHESES

Our hypothesis construction was mainly based on two frameworks: the theory of
planned behavior and multiple-decision-maker framework of family reproduction
(Ajzen, 1991; Liu & Lummaa, 2019). The former one proposes mechanisms for
intention and behavior and implies inconsistency between intention and behavior as the
failure of intention to mediate all the effects of predictors for behavior (Ajzen, 1985).
The latter one proposes that maternal reproductive decision-making and behavior will
be influenced by other family members like husband, already-born children and

grandparents, as mentioned above.

First, the previous theoretical and empirical studies have indicated that a positive
intention is a relatively valid predictor of reproductive behavior, but the predictive
validity of negative intention would be higher (Kuhnt & Trappe, 2016; Machiyama et
al., 2019; Regnier-Loilier & Vignoli, 2011; Schoen et al., 1999; Speizer & Lance, 2015).

We had the following group of hypotheses:
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Hypothesis Hla: Women who intended to have a second child were more likely
to give a live birth during the survey interval than those without such an intention.
Hypothesis H1b: The rate of consistency between fertility intention and

reproductive behavior in the case of a negative intention was higher than that of a

positive one.

The theory of planned behavior predicts that background variables (e.g., age, education,
family income, occupation, firstborn’s sex, etc.) would be taken into account in
formulating one’s intention (Ajzen, 1991). We had the following hypothesis:
Hypothesis H2: The effects of individual and family background variables on
reproductive behavior would be mediated by fertility intention; in other words, such
effects would not be significant, once fertility intention was also included in modeling

of actual reproductive behavior.

The third group of hypotheses was about the effects of husband’s emotional support
(e.g., Bankole, 1995; Liu & Lummaa, 2019; Testa et al., 2014; Thomson & Hoem,
1998) and instrumental support (e.g., Cooke, 2009; Kim, 2017; Park et al., 2010; Yoon,
2017) on women’s fertility behavior:

Hypothesis H3a: Husband's emotional support for the second childbirth
increased the likelihood of having a second child.

Hypothesis H3b: Husbands' participation in housework and childcare increased

the likelihood of having a second child.

Recently, it has been shown that the firstborn child could play an important role in

family reproductive decision-making via his/her emotional support (Liu & Lummaa,
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2019). Thus, we expected the factor would also be relevant to actual fertility behavior:
Hypothesis H4: The likelihood of second childbirth was higher among the mothers

whose firstborn child supported them to do so.

In developing countries like China, many young couples live with their parents (mainly
the parents of the husband), who generally have more traditional pronatalist fertility
attitudes. Then, informal grandparental childcare tends to improve women's fertility
(Yang & Short, 2007). However, the siblings of husband or wife can dilute the
intergenerational support (e.g., Aassve et al., 2012; Zhao & Zhang, 2019). The fifth
group of hypotheses was:

Hypothesis HS5a: Mothers influenced by their parents or parents-in-law in
reproductive decision-making were more likely to have a second child.

Hypothesis H5b: The husband’s and wife’s number of siblings had a negative

effect on childbirth likelihood.

It has been proposed recently that the emotional support from nuclear family members
play a dual role in family reproduction: On the one hand, it is a kind of subjective norm
and thus, according to the theory of planned behavior, its effect on final behavior can
be mediated by fertility intention; on the other hand, it represents a kind of constraint
or behavioral control, which means that its effect cannot be fully mediated by fertility
intention (Ajzen, 1991; Liu & Lummaa, 2019). We had the following hypothesis,
Hypothesis H6: The effects of emotional support from nuclear family members
(e.g., husband and the firstborn child) on actual behavior of having a second child would
be partly but not fully mediated by mother’s fertility intention, i.e., both the direct

effects and the indirect effects via fertility intention would be significant.
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3 MATERIALS AND METHODS

3.1 The data

Our study was based on the longitudinal data from the 2015 and 2018 waves of the
Xi’an Fertility Survey. The baseline survey was conducted in the Xi’an metropolitan
area, Shaanxi Province, from October, 2015 to January, 2016, when the respondents
already knew that the implementation of the universal two-child policy would start
shortly. The respondents in the 2015 baseline survey were mothers of one child, not
pregnant with the second child yet, and 2044 years old. Before questionnaire survey,
a multistage and probability-proportional-to-size (PPS) sampling was implemented so
that at a given sampling stage (i.e., district/county, street/town, community/village), the
probability of a cluster being selected was proportional to the number of final-stage
sampling units—i.e., one-child mothers—contained in it. The vast majority of the
sampled mothers were then interviewed through telephone, but a few mothers filled the
questionnaire via a self-administered manner in sifu. In total, 570 -effective
questionnaires were collected. The follow-up survey (wave 2018) was conducted from
August to September, 2018; in other words, it was about three years after the baseline
survey. All 570 mothers interviewed in the baseline survey were re-contacted through
telephone, and 321 effective questionnaires were collected (i.e., effective follow-up rate

~ 56%).

The two waves of the Xi’an Fertility Survey had been approved by the Biomedical
Ethics Committee of Xi’an Jiaotong University (NO2015-636; NO2018-02). Their
conduction was in line with the Declaration of Helsinki and before starting a

questionnaire survey, each interviewee was informed of the research purpose and
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expressed her consent to take part in it.

3.2 Measures

In the statistical modeling, the dependent variable was the actual fertility behavior, i.e.,
whether a one-child mother had a second child during the three-year interval. In the
2018 follow-up survey, respondents were asked, “Do you have a second child now?”
(Options: “yes” or “no”). If a mother answered “yes”, we further inquired the date of
second childbirth. The mothers’ answers were validated by the household registers

provided by local governments.

The predictors (at the time of baseline survey) for fertility behavior were as follows. 1)
Fertility intention. The respondents were asked in 2015, “Do you have a plan to have a
second child?” (Options: “planning to have”, “not decided” and “not planning to
have”). 2) Husband’s emotional support (“Does your husband support you to have
another child?”) and instrumental support (“How does your husband share the daily
housework and childcare?”). 3) The factors related to parents or in-laws, including
social pressure (“Are you influenced by your parents or parents-in-law in having a
second child?””) and own and husband’s number of siblings. The following background
factors were included as controlled predictors: Age, family settlement (rural vs. urban),

education, occupation, family annual income, and gender of the firstborn child.

The firstborn child’s emotional support was measured as “Does your firstborn child
support you to have another child?” Generally, a child can express simply what he/she
desires by age two, is preliminarily able to grasp simple causal relations between desires

and their outcomes (of realization) by age three and is mature enough to differentiate
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beliefs (a precursor of attitude) from desires from age four (Flavell, 1999). In this
sample, 70% of firstborns were over age two and thus, they can express their desire for
a sibling (e.g., “I want to have a sister”, which could then be translated by mothers as
an emotional support for further reproduction) or even more complex attitude towards
having a second child (e.g., “I am (dead) against having another child in the family,

because doing so makes our family poorer”).

The descriptive statistics of the above variables are shown in Table 1.

3.3 Statistical modeling

We conducted an event-history analysis to test the above hypotheses. We first used the
bivariate Kaplan-Meier curve to describe the behavior of second childbirth by maternal
fertility intentions. Then, multivariate Cox (proportional hazards) regression models
were used to estimate the effects of hypothesis-related factors on actual fertility
behavior (Cox, 1972). A Cox model was,

dP
t)=———
( ) Pdt

el {3

Here, P referred to population size of mothers still having not given birth to a

second child. h(t, X) represented the (instantaneous) hazard rate of having a second

child at time ¢ under the influence of the series of hypothesis-related predictors (i.e.,

X ). hy (t) represented baseline hazard function, i.e., the (instantaneous) hazard rate of

h(t,x)

hy ()

was thus hazard

having a second child at time # when all predictors were zero.

ratio or simply HR.
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We used Iacobucci’s formula to evaluate the mediation role of fertility intention
(Tacobucci, 2012; Wen & Ye, 2014). The formula was as follows,

a b
7X7
Z, X2, S S

a

mediation \/Z: + sz 1 - \/{ . jz ( b jz
— | +]— | +1
sa Sb

Here, a was the regression coefficient for the variable under question (e.g.,

z

husband’s emotional support) when modeling—multinomial logistic regression—
fertility intention by including other hypothesis-related predictors as independent
variables, and b was the regression coefficient for fertility intention when modeling—
Cox regression—actual fertility behavior by including both fertility intention and other

hypothesis-related predictors as independent variables. s, and s, represented the

standard errors of a and b. The mediating effect would be identified as significant (at

the 0=0.05 level) if |Z |>1.96.

mediation

4 RESULTS

4.1 Descriptive statistics

We first report the descriptive statistics of variables used in the event-history analysis
of actual fertility behavior along maternal life course (Table 1). Here, the dependent
variable, i.e., fertility behavior, corresponded to the time interval between the 2015 and
2018 surveys, but all predictors corresponded to the baseline survey. Among the 321
successfully followed one-child mothers, 50 (or 15.58%) had a second child during the

between-survey interval.
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At the time of the baseline survey, these 321 mothers averaged 32.82 years, 65.42% of
them lived in urban areas, and more than half of them had a college or higher education
level. Additionally, one third of the women worked in sectors inflexible with working
time, 46.42% worked in time-flexible sectors, and 17.13% were housewives. About

52% of mothers had a son as their firstborn.

At the time of the baseline survey, 15.58% of one-child mothers intended to have a
second child, 30.84% were undecided and the rest did not intend to have another child.
28.66% of all mothers said their husbands supported them to have a second child,
51.71% of husbands had a neutral attitude and 19.63% were not supportive. About
26.79% of mothers reflected that their firstborn children supported them to have another
child (average age =~ 7.84 years, standard deviation s.d. = 5.40 years), 29.60% of
firstborns were not explicitly supportive (average age = 9.97 years, s.d. = 5.25 years),
and 43.61% of firstborns were not asked about their attitudes presumably due to their
young age (average age =~ 3.39 years, s.d. =4.63 years). Note: among the children above
age two, more than 75% were asked of their attitudes (the corresponding percentage
was 82.3% for children above age three); by contrast, the percentage was just 14%
among children under age two. That only 15.58% of the women intended to have a
second child but 28.66% of the husbands supported their partner to reproduce again
suggested some husband-wife conflict. Additionally, among those women intending to
have a second child, 18% and 36% of the firstborn children did not give emotional
support or were not inquired at all, respectively, suggesting some conflict between
parents and the firstborn children. According to the answers of these mothers, about
10% of husbands shared more than half of daily housework and childcare, 21% of

husbands shared half, and most of husbands shared less than half or even did not do
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housework at all. About one in seven mothers said they were influenced by their parents
or parents-in-law in having a second child. On average, the mothers and their husbands

had about 1.5 and 1.6 siblings, respectively.

4.2 Fertility intention and subsequent behavior

In support of the hypothesis Hla on the intention-behavior link, we found that different
fertility intentions had evidently different consequences for actual behavior (Figure 1;
Table 2). According to model 1, the hazard of having a second child within the three-
year interval among those mothers intending to do so in the baseline interview was
about 12 times that of mothers not intending to reproduce again (HR=11.77, 95%
confidence interval or simply CI/=5.65-24.54; undecided intention vs. negative
intention, HR=2.73, 95% CI=1.23-6.08). Even after including background factors and
family support factors into modeling (i.e., model 3), the above HRs were still significant
or marginally significant, suggesting that fertility intention had a direct effect on actual

fertility behavior.

The Kaplan-Meier curve indicated that distance between the three intention-behavior
curves increased over time. One year after the baseline survey, 20% of mothers with a
positive fertility intention had a second child, while the cumulative proportions in
mothers with undecided or negative intentions still remained zero. Two years after the
baseline survey, the corresponding cumulative proportions in the three categories of
mothers changed into 40%, 12.12% and 4.65%. Finally, in support of the hypothesis
H1b on the predictive validity of a fertility intention, we found that about three years
after the baseline survey, negative fertility intention had a higher validity in predicting

actual fertility behavior: The consistency between negative intentions and actual
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behavior was 94.19%, while that with respect to positive intentions was just 50%.

4.3 The effects of background factors and family support on fertility behavior

Most background factors displayed a significant effect on actual fertility behavior.
Maternal age had a negative effect on fertility behavior: At a given time, the estimated
hazard of having a second child decreased by about 8% if a mother was a year older,
after adjustment for other predictors (HR=0.91, 95% CI: 0.84-0.99; model 2 of Table
2). On average, the hazard of reproducing again among rural mothers was 2.3 times that
of urban mothers (HR=2.33, 95% CI: 0.91-5.94). If a mother did not have a college-
level degree, she had a hazard of reproducing again 2.75 times that of a mother who
had finished a college or above level education (HR=2.75, 95% CI: 1.15-6.56). Family
annual income significantly raised the hazard of having a second child (middle vs. low
income: HR=1.97, 95% CI: 0.84-4.60; high vs. low income: HR=2.63, 95% CI: 1.02-
6.76). If the firstborn child was a girl, the hazard of reproducing again was more than
two times higher than when the firstborn child was a boy (HR=2.47, 95% CI: 1.27—

4.82).

In support of the hypothesis H2, we found that the effects of such background factors
on actual reproductive behavior were substantially mediated by fertility intention: Once
fertility intention was included in modeling, the effects of almost all the background
variables except for sex of the firstborn child became non-significant (model 2 vs.
model 3). Regarding the exception, a supplementary analysis indicated that during the
between-survey interval, there were 13 artificial abortions as reported by these mothers:
six corresponded to a negative fertility intention at the time of baseline survey, five

corresponded to an uncertain intention and only one case corresponded to a positive
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intention; in other words, almost all induced abortions concerned mothers who did not
intend to have a second child. Additionally, of the 50 second childbirths, 33 followed a
firstborn daughter and 17 followed a son; among the 13 induced abortions, three
followed a firstborn daughter and 10 followed a son (aborting the second pregnancy

was associated significantly with the sex of the firstborn child: y/=6.11, P<0.05).

In support of the hypothesis H3a, we found that husband’s emotional support in the
baseline survey significantly raised the hazard of having a second child in the follow-
up interval (supportive vs. non-supportive: HR = 12.02, 95% CI = 1.55-93.09; neutral
attitude vs. non-supportive: HR = 8.14, 95% CI = 1.07-61.77; Table 2). When fertility
intention was included into modeling (i.e., model 3), the effect declined substantially,
but was still (marginally) significant (supportive vs. not supportive: HR =7.47,95% CI
= 0.94-59.51; neutral attitude vs. non-supportive: HR = 7.27, 95% CI = 0.95-55.85).
Thus, fertility intention partly mediated the effect of husband’s emotional support;
further analysis indicated that the mediation effect mainly occurred in the case of
husband’s  supportive attitude under a positive intention of mother

( Z,egiation (intending to have, supportive) =2.53 ). Husband’s instrumental support in terms of

sharing daily housework and childcare did not influence the hazard of having a second
child, regardless of whether fertility intention was included in modeling or not. In
summary, the hypotheses H3a and H6 with respect to husband’s emotional support were
supported, but the survey data did not support the hypothesis H3b on husband’s

instrumental support.

In support of the hypothesis H4 on the emotional support from the firstborn child, we

found that if the firstborn child held a supportive attitude in the baseline survey, the
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hazard of having a second child was about 3.7 times that when the firstborn child was
not asked of his/her attitude towards having a sibling (HR = 3.66, 95% CI = 1.69-7.93;
Table 2); there was no difference between a non-explicitly supportive attitude and an
un-asked one (HR = 1.66, 95% CI = 0.62—4.49). When the mother’s fertility intention
was included into modeling, the above effects did not change much and mediation
analysis indicated that the mediation effect of fertility intention only occurred in the
case of the firstborn’s supportive attitude wunder a positive intention

)= 2.35). In summary, the hypotheses H4 and the hypothesis

( Zmediation (intending to have, supportive

H6 with respect to the firstborn child’s emotional support were supported.

Our survey data did not support the hypothesis H5a on parental influence, i.e., whether
a mother reported being influenced by her parents or parents-in-law did not affect
significantly her actual fertility behavior during the follow-up interval, regardless of
whether the mother’s fertility intention was included in modeling or not (model 2 vs.
model 3). When fertility intention was not included in the modeling, the overall effect
from sibling number was also not significant, either for husband or for mother.
However, when fertility intention was included, the number of husband’s siblings
became significant; according to model 3, the hazard of having a second child declined
by 32% if husband had one more sibling (HR = 0.68, 95% CI = 0.48-0.98; Table 2).
Mediation analysis indicated husband’s sibship size was associated positively with
fertility intention (in the (multinomial) logistic regression analysis of intending to have
vs. not intending to have a second child: odds ratio = 1.60, 95% CI = 1.08-2.37). In

other words, the indirect effect was positive ( z | =1.98),

mediation (intending to have, husband's siblings

but direct effect was negative, which led to non-significant overall effect in model 2.

Thus, the hypothesis H5b with respect to husband’s sibship size was supported, but that
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regarding maternal sibling number was not supported.

5 DISCUSSION

Based on longitudinal data from two waves of the Xi’an Fertility Survey, this study
conducts an analysis of the relationship between one-child mother’s intention to have a
second child and her actual childbearing behavior in a context of various support from
husband, the firstborn child and parents/parents-in-law in current China. Consistent
with previous studies, mother’s fertility intention was a relatively reliable—especially
in the case of a negative intention—but not a perfect predictor of her short-term
reproductive behavior. Additionally, it mediated the effects from background factors
(e.g., age, education, family income), except for the gender of the firstborn child on
actual fertility behavior. We also find support for our hypotheses on within-family
support: The support from other family members significantly affected the likelihood
of second childbirth, which was only partly mediated by mother’s fertility intention and
thus, contributed to an intention-behavior gap. Evidently, such support was not equally
important; for example, husband’s emotional support was more important than his
instrumental support in promoting a second childbirth (Schaffnit & Sear, 2017 even
found a significant negative effect of the latter support on second childbirth in a British

survey sample).

Some of our important findings cannot be easily explained by relevant social
psychology and demography frameworks (e.g., Ajzen, 1991; Bongaarts, 2001; Miller,
2011), but can instead be understood from an evolutionary perspective. First, consistent
with the parent-offspring conflict theory and multiple-decision-maker framework of

family reproduction (Liu & Lummaa, 2019), this study shows the important role that
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the firstborn child played in family reproduction, which has not received sufficient
attention from either researchers or mothers under study here. To our knowledge, the
current study is the first to show that owing to its dual nature, the effect of the firstborn
child’s emotional support on maternal fertility behavior can be only partly but not fully
mediated by maternal intention. A comparison of the mediation effect for husband’s vs.
the firstborn child’s emotional support also suggests that the latter one was less well
considered by the mothers in formulating their intention. Furthermore, about 44% of
the firstborn children were not inquired about their attitude towards having a second
child at the time of the baseline survey (Table 1); however, one in four of such children
were aged above two years then and thus, old enough to express one’s desire or attitude.
A child can get involved in influencing parental reproductive affairs sooner or later and
there are various methods that he/she might employ to influence parental reproductive
behavior, even after pregnancy: fussing, blackmail, etc. (Trivers, 1985). Indeed, there
were some reported cases of blackmail induced abortion after the implementation of

the two-child policy (e.g., Liu, 2015).

Another important finding concerns the sibship size. The previous studies have
identified either one or the other—but not both—of the following two effects: On the
one hand, having more siblings could be positively associated with one’s own fertility;
on the other hand, it might dilute intergenerational support as a result of sibling
competition and thus, suppress the actual fertility behavior. The current study is one of
the few to show simultaneously such conflicting effects with empirical data (the
phenomenon is also called suppressing or antagonistic effect in statistics, see Wen &
Ye, 2014). Previously, a similar phenomenon was noticed in historical Krummhorn

(Germany) and Quebec (Canada) populations, which was then explained from a view
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of the conflict between genetic inheritance of fecundity (i.e., having more siblings
means higher inherited fecundity; see also Pettay, Kruuk, Jokela, & Lummaa, 2005)
and sibling competition for parental resources (Fox et al., 2017). To the authors’
knowledge, there are two alternative explanations for a possible positive effect of
sibship size on one’s own fertility: intergenerational fertility norm transmission (see
also Bao, Chen, & Zheng, 2017; Cavalli-Sforza & Feldman, 1981; Li & Jiang, 2017;
Liu & Lummaa, 2019; Mathews & Sear, 2013; Murphy & Wang, 2001; Yi & Chen,
2014); inheritance of fertility preference (e.g., Miller, 2011). Currently, the norm-
transmission perspective is dominant among demographers, but the other two have
gradually gained support too. Although scholars have not reached a consensus over the
positive effect, the dual effects of sibship size on one’s fertility can be more or less

established now.

Third, this study shows that having already a daughter directly raised the hazard of
reproducing again (models 2 and 3). This result was not fully expected beforehand, as
a previous study on the same population showed that the gender of the firstborn child
did not influence maternal baseline fertility intention (Liu & Lummaa, 2019). One
explanation could be that although son preference is falling in China (Hou, Gu, &
Zhang, 2018; Shi & Yang, 2021; Zhuang, Jiang, & Li, 2021), it has not fully withered
away. As a result, those with a daughter and an unmet preference for a son more likely
continued to reproduce, as shown in India and among some rural-to-urban migrants in
China (Chaudhuri, 2012; Gellatly & Petrie, 2017; Hesketh & Xing, 2006; Jha et al.,
2011; Wang, Nie, & Liu, 2020). However, son preference might not be the sole
mechanism accounting for the observation. Given that induced abortions rather than

fertility intentions were associated with firstborn’s sex (see section 4.3), we
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preliminarily infer that another effect of firstborn’s sex on actual childbearing could
also arise, when an unintended pregnancy happened. In current China, many couples
worry about investing in children especially sons, e.g., marrying a son costs a lot owing
to male surplus (see Helle, Lummaa, & Jokela, 2002; Jin, Liu, Li, Feldman, & Li, 2013;
Shi & Yang, 2021). In our baseline survey, as it happened, two mothers with a firstborn
son foresaw (potential) great pressure in parenting two children if they had another son
or there was sibling competition between two children. Presumably for the concern,
couples already having a son more likely aborted an unintended pregnancy; by contrast,
having a firstborn daughter could bring couples more affordability and courage to have
a second child. It is warranted to test the above preliminary inference with other larger

samples detailed and accurate in counting pregnancies and their outcomes.

There are some limitations with the current research. First, the sample size was not
large, which limited the power of some inferences and made a finer analysis of mothers
who explicitly inquired their firstborn children not very feasible. Second, the emotional
support from husband and the firstborn child was reflected by mother rather than
directly by them. Although mother’s perceived support could be basically consistent
with their actual support (for the case of husband, see Miller, 1994) and best relevant
for her decision-making, a direct inquiry might provide some additional evolutionary

insight into family reproductive decision-making and behavior.

ACKNOWLEDGEMENTS

This study was funded by the National Social Science Fund of China (to J.L.; grant
number 16BRK002). Xi'an Municipal Government (especially Chongli Duan, Shilei

Fu, Yarong Liu, Qing Si, Jinmei Zhang, Jianhua Zhao and Chaojun Xie) provided

22



540

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

support in data collection. VL was supported by the Academy of Finland. The authors
sincerely thank Yarong Zheng, Jing Wen, Yunqiu Li, Qiqi Zhang, Tianyu Zhang,

Bingqging Yan and Chunyang Wen for their assistance in the survey.

AUTHOR CONTRIBUTIONS

Lianchao Zhang: Data curation (supporting); formal analysis; investigation (equal);
methodology (equal); software; validation (equal); visualization (lead); writing—
original draft preparation (equal). Jianghua Liu: Conceptualization; data curation
(lead); funding acquisition; investigation (equal); methodology (equal); project
administration; resources; supervision (lead); validation (equal); visualization
(supporting); writing—original draft preparation (equal); writing—review & editing
(equal). Virpi Lummaa: Supervision (supporting); visualization (supporting); writing—

review & editing (equal).

CONFLICT OF INTEREST

The authors declare that they have no competing interests to declare.

DATA AVAILABILITY

The data used in the study are available upon request from the corresponding author.

ORCID

Jianghua Liu https://orcid.org/0000-0003-1143-0535

23


https://orcid.org/0000-0003-1143-0535

563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591

592

REFERENCES

Aassve, A., Meroni, E., & Pronzato, C. (2012). Grandparenting and childbearing in the extended family.
European Journal of Population, 28(4), 499-518. https://doi.org/10.1007/s10680-012-9273-2

Ajzen, 1. (1985). From intentions to actions: A theory of planned behavior. In J. Kuhl & J. Beckmann
(Eds.), Action control: From cognition to behavior (pp. 11-39). Berlin, Heidelberg: Springer.

Ajzen, 1. (1991). The theory of planned behavior. Organizational Behavior and Human Decision
Processes, 50(2), 179-211. https://doi.org/10.1016/0749-5978(91)90020-t

Bankole, A. (1995). Desired fertility and fertility behavior among the Yoruba of Nigeria - A study of
couple preferences and subsequent fertility. Population Studies-A Journal of Demography,
49(2), 317-328. https://doi.org/10.1080/0032472031000148536

Bao, L., Chen, F., & Zheng, Z. (2017). Transition in second birth intention in a low fertility context: The
case  of Jiangsu, China.  Asian  Population  Studies, 13(2), 198-222.
https://doi.org/10.1080/17441730.2017.1291125

Bernardi, L. (2003). Channels of social influence on reproduction. Population Research and Policy
Review, 22(5-6), 527-555. https://doi.org/10.1023/B:POPU.0000020892.15221.44

Bolund, E., Bouwhuis, S., Pettay, J. E., & Lummaa, V. (2013). Divergent selection on, but no genetic
conflict over, female and male timing and rate of reproduction in a human population.
Proceedings of the Royal Society B-Biological Sciences, 280(1772), 20132002.
https://doi.org/10.1098/rsph.2013.2002

Bongaarts, J. (2001). Fertility and reproductive preferences in post-transitional societies. Population and
Development Review, 27(Suppl s), 260-281. https://doi.org/10.31899/pgy6.1015

Borgerhoff Mulder, M. (2009). Tradeoffs and sexual conflict over women’s fertility preferences in
Mpimbwe. American Journal of Human Biology, 21(4), 478-487.
https://doi.org/10.1002/ajhb.20885

Cavalli-Sforza, L. L., & Feldman, M. W. (1981). Cultural transmission and evolution. Princeton, NJ:
Princeton University Press.

Chaudhuri, S. (2012). The desire for sons and excess fertility: A household-level analysis of parity
progression in India. International Perspectives on Sexual and Reproductive Health, 38(4),
178-186. https://doi.org/10.1363/3817812

Chen, F., Short, S. E., & Entwisle, B. (2000). The impact of grandparental proximity on maternal

24


https://doi.org/10.1007/s10680-012-9273-2
https://doi.org/10.1016/0749-5978(91)90020-t
https://doi.org/10.1080/0032472031000148536
https://doi.org/10.1080/17441730.2017.1291125
https://doi.org/10.1023/B:POPU.0000020892.15221.44
https://doi.org/10.1098/rspb.2013.2002
https://doi.org/10.31899/pgy6.1015
https://doi.org/10.1002/ajhb.20885
https://doi.org/10.1363/3817812

593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621

622

childcare in China. Population Research and Policy Review, 19(6), 571-590.
https://doi.org/10.1023/a:1010618302144

Cooke, L. P. (2009). Gender equity and fertility in Italy and Spain. Journal of Social Policy, 38(1), 123—
140. https://doi.org/10.1017/s0047279408002584

Cox, D. R. (1972). Regression models and life-tables. Journal of the Royal Statistical Society Series B-
Statistical Methodology, 34(2), 187-202. https://doi.org/10.1111/j.2517-6161.1972.tb00899.x

Faurie, C., Russell, A. F., & Lummaa, V. (2009). Middleborns disadvantaged? Testing birth-order effects
on fitness in pre-industrial Finns. PLOS ONE, 4(5), €5680.
https://doi.org/10.1371/journal.pone.0005680

Flavell, J. H. (1999). Cognitive development: Children's knowledge about the mind. Annual Review of
Psychology, 50, 21-45. https://doi.org/10.1146/annurev.psych.50.1.21

Fox, J., Willfuhr, K., Gagnon, A., Dillon, L., & Voland, E. (2017). The consequences of sibling formation
on survival and reproductive success across different ecological contexts: A comparison of the
historical Krummhorn and Quebec populations. The History of the Family, 22(2-3), 364-423.
https://doi.org/10.1080/1081602X.2016.1193551

Gellatly, C., & Petrie, M. (2017). Prenatal sex selection and female infant mortality are more common
in India after first and second-born daughters. Journal of Epidemiology and Community Health,
71(3), 269-274. https://doi.org/10.1136/jech-2016-207489

Gibson, M. A., & Gurmu, E. (2011). Land inheritance establishes sibling competition for marriage and
reproduction in rural Ethiopia. Proceedings of the National Academy of Sciences of the United
States of America, 108(6), 2200—2204. https://doi.org/10.1073/pnas.1010241108

Gillespie, D. O. S., Russell, A. F., & Lummaa, V. (2008). When fecundity does not equal fitness:
Evidence of an offspring quantity versus quality trade-off in pre-industrial humans. Proceedings
of the Royal Society B-Biological Sciences, 275(1635), 713-722.
https://doi.org/10.1098/rsph.2007.1000

Goh, E. C. L., & Kuczynski, L. (2009). Agency and power of single children in multi-generational
families in urban Xiamen, China. Culture & Psychology, 15(4), 506-532.
https://doi.org/10.1177/1354067x09344881

Gu, B., Wang, F., Guo, Z., & Zhang, E. (2007). China's local and national fertility policies at the end of

the twentieth century. Population and Development Review, 33(1), 129-147.

25


https://doi.org/10.1023/a:1010618302144
https://doi.org/10.1017/s0047279408002584
https://doi.org/10.1111/j.2517-6161.1972.tb00899.x
https://doi.org/10.1371/journal.pone.0005680
https://doi.org/10.1146/annurev.psych.50.1.21
https://doi.org/10.1080/1081602X.2016.1193551
https://doi.org/10.1136/jech-2016-207489
https://doi.org/10.1073/pnas.1010241108
https://doi.org/10.1098/rspb.2007.1000
https://doi.org/10.1177/1354067x09344881

623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651

652

https://doi.org/10.1111/j.1728-4457.2007.00161.x

Helle, S., Lummaa, V., & Jokela, J. (2002). Sons reduced maternal longevity in preindustrial humans.
Science, 296(5570), 1085. https://doi.org/10.1126/science.1070106

Hesketh, T., & Xing, Z. W. (2006). Abnormal sex ratios in human populations: Causes and consequences.
Proceedings of the National Academy of Sciences of the United States of America, 103(36),
13271-13275. https://doi.org/10.1073/pnas.0602203103

Hou, J., Gu, B., & Zhang, Y. (2018). The dynamic relationship between gender preferences for children
and the sex ratio at birth, 1979-2017. Social Sciences in China, 39(10), 86-101+206.

lacobucci, D. (2012). Mediation analysis and categorical variables: The final frontier. Journal of
Consumer Psychology, 22(4), 582-594. https://doi.org/10.1016/j.jcps.2012.03.006

Jha, P., Kesler, M. A., Kumar, R., Ram, F., Ram, U., Aleksandrowicz, L., . . . Banthia, J. K. (2011).
Trends in selective abortions of girls in India: Analysis of nationally representative birth
histories from 1990 to 2005 and census data from 1991 to 2011. Lancet, 377(9781), 1921-1928.
https://doi.org/10.1016/s0140-6736(11)60649-1

Ji, T., Wuy, J.-J., He, Q.-Q., Xu, J.-J., Mace, R., & Tao, Y. (2013). Reproductive competition between
females in the matrilineal Mosuo of southwestern China. Philosophical Transactions of the
Royal Society B-Biological Sciences, 368(1631), 20130081.
https://doi.org/10.1098/rsth.2013.0081

Jin, X., Liu, L., Li, Y., Feldman, M. W., & Li, S. (2013). "Bare branches" and the marriage market in
rural China. Chinese Sociological Review, 46(1), 83-104. https://doi.org/10.2753/CSA2162-
0555460104

Jin, Y., Zhao, M., & Song, J. (2018). Parental influence on women’s second-birth plan in urban China.
Population Research, 42(5), 17-29.

Kaptijn, R., Thomese, F., van Tilburg, T. G., & Liefbroer, A. C. (2010). How grandparents matter support
for the cooperative breeding hypothesis in a contemporary Dutch population. Human Nature,
21(4), 393-405. https://doi.org/10.1007/s12110-010-9098-9

Kato, T., Kumamaru, H., & Fukuda, S. (2018). Men's participation in childcare and housework and parity
progression: A Japanese population-based study. Asian Population Studies, 14(3), 290-309.
https://doi.org/10.1080/17441730.2018.1523977

Kim, E. H.-W. (2017). Division of domestic labour and lowest-low fertility in South Korea.

26


https://doi.org/10.1111/j.1728-4457.2007.00161.x
https://doi.org/10.1126/science.1070106
https://doi.org/10.1073/pnas.0602203103
https://doi.org/10.1016/j.jcps.2012.03.006
https://doi.org/10.1016/s0140-6736(11)60649-1
https://doi.org/10.1098/rstb.2013.0081
https://doi.org/10.2753/CSA2162-0555460104
https://doi.org/10.2753/CSA2162-0555460104
https://doi.org/10.1007/s12110-010-9098-9
https://doi.org/10.1080/17441730.2018.1523977

653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669

670

671
672
673
674
675
676
677
678
679
680
681

682

Demographic Research, 37, 743-768. https://doi.org/10.4054/DemRes.2017.37.24

Kramer, K. L. (2010). Cooperative breeding and its significance to the demographic success of Humans.
Annual Review of Anthropology, 39, 417-436.
https://doi.org/10.1146/annurev.anthro.012809.105054

Kuhnt, A.-K., & Trappe, H. (2016). Channels of social influence on the realization of short-term fertility
intentions in  Germany. Advances in Life Course Research, 27, 16-29.
https://doi.org/10.1016/j.alcr.2015.10.002

Lahdenperd, M., Mar, K. U., & Lummaa, V. (2014). Reproductive cessation and post-reproductive
lifespan in Asian elephants and pre-industrial humans. Frontiers in Zoology, 11, 54.
https://doi.org/10.1186/s12983-014-0054-0

Lawson, D. W., & Mace, R. (2009). Trade-offs in modern parenting: A longitudinal study of sibling
competition for parental care. Evolution and Human Behavior, 30(3), 170-183.
https://doi.org/10.1016/j.evolhumbehav.2008.12.001

Li, Y., & Jiang, Q. (2017). The intergenerational effect and second childbirth: Survey findings from the
Shaanxi  Province of China. Social Indicators Research, 133(2), 669-691.
https://doi.org/10.1007/s11205-016-1386-2

Liefbroer, A. C. (2009). Changes in family size intentions across young adulthood: A life-course

perspective. European Journal of Population, 25(4), 363 -  386.

https://doi.org/10.1007/s10680-008-9173-7

Liu, J., Duan, C., & Lummaa, V. (2017). Parent-offspring conflict over family size in current China.
American Journal of Human Biology, 29(3), €22946. https://doi.org/10.1002/ajhb.22946

Liu, J., & Lummaa, V. (2019). Whether to have a second child or not? An integrative approach to
women's reproductive decision-making in current China. Evolution and Human Behavior, 40(2),
194-203. https://doi.org/10.1016/j.evolhumbehav.2018.11.004

Liu, L. (2015). 13-year-old girl in Wuhan forces mother to abort her second child. Shanghaiist. Retrieved
from http://shanghaiist.com/2015/01/19/13-year-old_girl_in_wuhan_forces_44.php

Lutz, W., Skirbekk, V., & Testa, M. R. (2006). The low fertility trap hypothesis: Forces that may lead to
further postponement and fewer births in Europe. Vienna Yearbook of Population Research, 4,
167-192. https://doi.org/10.1553/populationyearbook2006s167

Lv, H., & Zou, C. (2018). Family support policy reform and perfection after the implementation of two-

27


https://doi.org/10.4054/DemRes.2017.37.24
https://doi.org/10.1146/annurev.anthro.012809.105054
https://doi.org/10.1016/j.alcr.2015.10.002
https://doi.org/10.1186/s12983-014-0054-0
https://doi.org/10.1016/j.evolhumbehav.2008.12.001
https://doi.org/10.1007/s11205-016-1386-2
https://doi.org/10.1007/s10680-008-9173-7
https://doi.org/10.1002/ajhb.22946
https://doi.org/10.1016/j.evolhumbehav.2018.11.004
http://shanghaiist.com/2015/01/19/13-year-old_girl_in_wuhan_forces_44.php
https://doi.org/10.1553/populationyearbook2006s167

683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711

712

child policy. Population and Development, 24(2), 71-78.

Mace, R. (1996). Biased parental investment and reproductive success in Gabbra pastoralists. Behavioral
Ecology and Sociobiology, 38(2), 75-81. https://doi.org/10.1007/s002650050219

Mace, R., & Colleran, H. (2009). Kin influence on the decision to start using modern contraception: A
longitudinal study from rural Gambia. American Journal of Human Biology, 21(4), 472-477.
https://doi.org/10.1002/ajhb.20940

Machiyama, K., Mumah, J. N., Mutua, M., & Cleland, J. (2019). Childbearing desires and behaviour: A
prospective assessment in Nairobi slums. BMC Pregnancy and Childbirth, 19, 100.
https://doi.org/10.1186/s12884-019-2245-3

Mathews, P., & Sear, R. (2013). Does the kin orientation of a British woman's social network influence
her entry into motherhood? Demographic Research, 28, 313-340.
https://doi.org/10.4054/DemRes.2013.28.11

Miettinen, A., Lainiala, L., & Rotkirch, A. (2015). Women's housework decreases fertility: Evidence
from a longitudinal study among Finnish couples. Acta Sociologica, 58(2), 139-154.
https://doi.org/10.1177/0001699315572028

Miller, W. B. (1994). Childbearing motivations, desires, and intentions - A theoretical framework.
Genetic Social and General Psychology Monographs, 120(2), 225-258.

Miller, W. B. (2011). Differences between fertility desires and intentions: Implications for theory,
research and policy. Vienna Yearbook of Population Research, 9, 75-98. https://doi.org/10.1
553/populationyearbook2011s75

Morgan, S. P., & Taylor, M. G. (2006). Low fertility at the turn of the twenty-first century. Annual
Review of Sociology, 32, 375-399. https://doi.org/10.1146/annurev.soc.31.041304.122220

Murphy, M., & Wang, D. (2001). Family-level continuities in childbearing in low-fertility societies.
European Journal of Population, 17(1), 75-96. https://doi.org/10.1023/A:1010744314362

Park, S.-M., Cho, S.-l., & Choi, M.-K. (2010). The effect of paternal investment on female fertility
intention in South Korea. Evolution and Human Behavior, 31(6), 447-452.
https://doi.org/10.1016/j.evolhumbehav.2010.07.001

Parker, G. A. (2006). Sexual conflict over mating and fertilization: an overview. Philosophical
Transactions of the Royal Society B-Biological Sciences, 361(1466), 235-259.

https://doi.org/10.1098/rsth.2005.1785

28


https://doi.org/10.1007/s002650050219
https://doi.org/10.1002/ajhb.20940
https://doi.org/10.1186/s12884-019-2245-3
https://doi.org/10.4054/DemRes.2013.28.11
https://doi.org/10.1177/0001699315572028
https://doi.org/10.1
https://doi.org/10.1146/annurev.soc.31.041304.122220
https://doi.org/10.1023/A:1010744314362
https://doi.org/10.1016/j.evolhumbehav.2010.07.001
https://doi.org/10.1098/rstb.2005.1785

713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741

742

Pettay, J. E., Kruuk, L. E. B., Jokela, J., & Lummaa, V. (2005). Heritability and genetic constraints of
life-history trait evolution in preindustrial humans. Proceedings of the National Academy of
Sciences of the United States of America, 102(8), 2838-2843.
https://doi.org/10.1073/pnas.0406709102

Regnier-Loilier, A., & Vignoli, D. (2011). Fertility intentions and obstacles to their realization in France
and Italy. Population, 66(2), 401-431. https://doi.org/10.3917/popu.1102.0401

Rickard, I.J., Russell, A. F., & Lummaa, V. (2007). Producing sons reduces lifetime reproductive success
of subsequent offspring in pre-industrial Finns. Proceedings of the Royal Society B-Biological
Sciences, 274(1628), 2981-2988. https://doi.org/10.1098/rspb.2007.1051

Rinesi, F., Pinnelli, A., Prati, S., Castagnaro, C., & laccarino, C. (2011). The transition to second child
in Italy: Expectations and realization. Population, 66(2), 435-450.
https://doi.org/10.3917/popu.1102.0434

Schaffnit, S. B., & Sear, R. (2017). Support for new mothers and fertility in the United Kingdom: Not
all support is equal in the decision to have a second child. Population Studies-A Journal of
Demography, 71(3), 345-361. https://doi.org/10.1080/00324728.2017.1349924

Schoen, R., Astone, N. M., Kim, Y. J., Nathanson, C. A., & Fields, J. M. (1999). Do fertility intentions
affect fertility behavior? Journal of Marriage and the Family, 61(3), 790-799.
https://doi.org/10.2307/353578

Shi, R., & Yang, H. (2021). Fear of two boys: A concern about the gender structure of children in some
families.  Population Journal, 43(1), 15-25. https://doi.org/10.16405/j.cnki.1004-
129X.2021.01.002

Speizer, I. S., & Lance, P. (2015). Fertility desires, family planning use and pregnancy experience:
Longitudinal examination of urban areas in three African countries. BMC Pregnancy and
Childbirth, 15, 294. https://doi.org/10.1186/s12884-015-0729-3

Testa, M. R. (2012). Couple disagreement about short-term fertility desires in Austria: Effects on
intentions and  contraceptive  behaviour. = Demographic  Research, 26, 63-97.
https://doi.org/10.4054/DemRes.2012.26.3

Testa, M. R., Cavalli, L., & Rosina, A. (2014). The effect of couple disagreement about child-timing
intentions: A parity-specific approach. Population and Development Review, 40(1), 31-53.

https://doi.org/10.1111/j.1728-4457.2014.00649.x

29


https://doi.org/10.1073/pnas.0406709102
https://doi.org/10.3917/popu.1102.0401
https://doi.org/10.1098/rspb.2007.1051
https://doi.org/10.3917/popu.1102.0434
https://doi.org/10.1080/00324728.2017.1349924
https://doi.org/10.2307/353578
https://doi.org/10.16405/j.cnki.1004-129X.2021.01.002
https://doi.org/10.16405/j.cnki.1004-129X.2021.01.002
https://doi.org/10.1186/s12884-015-0729-3
https://doi.org/10.4054/DemRes.2012.26.3
https://doi.org/10.1111/j.1728-4457.2014.00649.x

743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771

772

The Xinhua News Agency. (2015). The CPC Central Committee recommendations for the 13th five-year
plan for economic and social development. Retrieved from www.china.org.cn/chinese/2015-
11/03/content_36969613.htm

Thomson, E., & Hoem, J. M. (1998). Couple childbearing plans and births in Sweden. Demography,
35(3), 315-322. https://doi.org/10.2307/3004039

Trivers, R. L. (1985). Social evolution. Menlo Park, CA: The Benjamin/Cummings Publishing Company,
Inc.

Wang, X., Nie, W., & Liu, P. (2020). Son preference and the reproductive behavior of rural-urban
migrant women of childbearing age in China: Empirical evidence from a cross-sectional data.
International Journal of Environmental Research and Public Health, 17(9), 3221.
https://doi.org/10.3390/ijerph17093221

Wen, Z., & Ye, B. (2014). Analyses of mediating effects: The development of methods and models.
Advances in Psychological Science, 22(5), 731-745.
https://doi.org/10.3724/SP.J.1042.2014.00731

Wu, F. (2016). Female development risk and family policy support after the implementation of two-child
policy. Journal of Xi’an Jiaotong University (Social Sciences), 36(6), 128-130.
https://doi.org/10.15896/j.xjtuskxb.201606025

Yang, J., & Short, S. E. (2007). Marital resident pattern and fertility behavior in China. Population
Research, 18(2), 49-59. https://doi.org/10.3969/j.issn.1000-6087.2007.02.005

Yi, C.-C., & Chen, Y.-H. (2014). The intergenerational transmission of the value of children in
contemporary Chinese Families: Taiwan and Mainland China compared. Comparative
Population Studies, 39(4), 679-706. https://doi.org/10.12765/CP0S-2014-14en

Yoon, S.-Y. (2017). The influence of a supportive environment for families on women’s fertility
intentions and behavior in South Korea. Demographic Research, 36, 227-254.
https://doi.org/10.4054/DemRes.2017.36.7

Zhao, M., & Zhang, Y. (2019). Parental childcare support, sibship status, and mothers' second-child plans
in urban China. Demographic Research, 41, 1315-1346.
https://doi.org/10.4054/DemRes.2019.41.47

Zheng, Z. (2011). Fertility desire and its significance. Academia Bimestrie, 22(2), 10-18.

https://doi.org/10.16091/j.cnki.cn32-1308/c.2011.02.031

30


file:///C:/Users/terhel/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/MLNGFH92/www.china.org.cn/chinese/2015-11/03/content_36969613.htm
file:///C:/Users/terhel/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/MLNGFH92/www.china.org.cn/chinese/2015-11/03/content_36969613.htm
https://doi.org/10.2307/3004039
https://doi.org/10.3390/ijerph17093221
https://doi.org/10.3724/SP.J.1042.2014.00731
https://doi.org/10.15896/j.xjtuskxb.201606025
https://doi.org/10.3969/j.issn.1000-6087.2007.02.005
https://doi.org/10.12765/CPoS-2014-14en
https://doi.org/10.4054/DemRes.2017.36.7
https://doi.org/10.4054/DemRes.2019.41.47
https://doi.org/10.16091/j.cnki.cn32-1308/c.2011.02.031

773  Zhuang, Y., Jiang, Y., & Li, B. (2021). Fertility intention of Chinese women and its determinants under

774 the universal two-child policy: Based on the 2017 national fertility survey. Population Research,
775 45(1), 68-81.
776

31



777 TABLE 1 Descriptive statistics of independent variables (one-child mothers; Xi’an Fertility Survey 2015)

Variables Statistics T
Fertility intention

Intending to have a second child 15.58% (3.97%)

Not decided 30.84% (5.05%)

Not intending to have a second child 53.58% (5.46%)
Age(years) 32.82(0.67)
Family settlement

Rural 34.58% (5.20%)

Urban 65.42% (5.20%)
Education

Pre-college level 48.74% (5.49%)

College level or Graduate level 51.26% (5.49%)
Occupation *

Time-inflexible 30.22% (5.02%)

Time-flexible 46.42% (5.46%)

Housewife 17.13% (4.12%)

Others 6.23% (2.64%)
Family annual income §

Low income 47.63% (5.50%)

Middle income 29.97% (5.04%)

High income 22.40% (4.59%)
Gender of firstborn child

Son 52.34% (5.46%)

Daughter 47.66% (5.46%)
Husband’s attitude to having a second child

Supportive 28.66% (4.95%)

Neutral 51.71% (5.47%)

Not supportive 19.63% (4.35%)
Husband’s share of housework and childcare

More than half 10.34% (3.34%)

Half 21.32% (4.49%)

Less than half 68.34% (5.10%)
Firstborn’s attitude to having a second child

Supportive 26.79% (4.84%)

Not explicitly supportive 1 29.60% (4.99%)

Un-asked 43.61% (5.42%)

Being influenced by parents or in-laws in having
a second child

Yes 15.26% (3.93%)

No 84.74% (3.93%)
Number of wife’s siblings 1.50 (0.14)
Number of husband’s siblings 1.57 (0.14)

778 Notes: TFor each categorical variable (e.g., education), “Statistics™ refers to proportions of categories of
779 the variable (with 95% sampling error included in bracket); for each continuous variable (e.g., age,
780 number of wife’s siblings and number of husband’s siblings), “Statistics” refers to mean (with 95%
781 sampling error included in bracket). *Occupation was classified according to national occupation
782 classification and working sectors. SFamily annual income: Low income, <40,000 Chinese ¥ ; middle
783 income, 40,000~80,000 Chinese ¥ ; high income, >80,000 Chinese ¥ . T“Not explicitly supportive”:
784 either an uncertain attitude or an explicitly non-supportive attitude.

785
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786 TABLE 2 The Cox regression estimation of the effects of the related factors on actual fertility behavior
787  during the follow-up interval

Variable Model 1 Model 2 Model 3

HR 95% CI P HR  95% CI P HR  95% CI P

Fertility intention (ref. = not
intending to have)

Intending to have 11.77 5.65-24.54 <.001 741 2.91-18.88 <.001
Not decided 2.73  1.23-6.08 .014 2.12  0.87-5.13 .097
Age 091 0.84-0.99 .020 095 0.87-1.04 .239
Family settlement (ref. =
urban)
Rural 233 091-594 077 142 0.51-3.97 .501
Education (ref. = college
level or above)
Pre-college level 275 1.15-6.56 .023 2.07 0.81-5.28 .129
Occupation (ref. = time-
inflexible) t
Time-flexible 044 0.18-1.10 .080 0.56 0.21-1.47 .238
Housewife 0.67 0.23-1.92 459 0.70 0.23-2.15 .536
Others 0.51 0.064.14 529 0.59 0.074.82 .622

Family annual income (ref. =
low income)

Middle income 1.97 0.84-4.60 .118 1.85 0.79435 .157
High income 2.63 1.02-6.76 .045 1.64 0.644.24 303
Gender of firstborn child
(ref. = son)
Daughter 247 127482 .008 2.59 1.32-5.09 .006

Husband’s attitude to having
a second child (ref. = not

supportive)

Supportive 12.02 1.55-93.09 .017 7.47 0.94-59.51 .058
Neutral attitude 8.14 1.07-61.77 .043 727 0.95-55.85 .056
Husband’s share of

housework and childcare
(ref. = less than half)
More than half 0.81 0.24-2.69 732 0.65 0.18-2.39 .520
Half 1.37 0.66-2.84 396 1.58 0.76-3.29 219
Firstborn’s attitude to having
a second child (ref. = not

asked)
Supportive 3.66 1.69-7.93 .001 3.22 1.42-7.29 .005
Not explicitly supportive$ 1.66 0.62—4.49 316 1.69 0.604.81 .322

Being influenced by parents
or in-laws in having a second
child (ref. = no)

Yes 1.31 0.57-3.02 519 0.92 0.39-2.16 .852
Wife’s sibling number 1.16 0.83-1.64 388 1.27 0.90-1.79 .173
Husband’s sibling number 0.78 0.55-1.10 .151 0.68 0.48-0.98 .037
-2LL 520.47 <.001 453.51 <.001 434.62 <.001

788 Notes: P—statistical significance (i.e., P-value). The bolded numbers refer to significant effects. The -
789 2LL (log-likelihood) of null model was 569.40. Abbreviations: HR—hazard ratio; C/—confidence
790 interval; ref.—the reference/control level in modeling. TOccupation was classified according to national
791 classification and working sectors. ¥ Family annual income: Low income, <40,000 Chinese ¥ ; middle
792 income, 40,000~80,000 Chinese ¥ ; high income, >80,000 Chinese ¥ . $“Not explicitly supportive”:
793 either an uncertain attitude or an explicitly non-supportive attitude. To avoid multicollinearity, firstborn’s

794  age was not included in modeling.
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FIGURE 1. Cumulative probability of giving birth to a second child since the baseline survey by fertility

intentions (Log rank test: P-value<0.001). x-axis refers to the number of months since the baseline survey.

y-axis refers to the cumulative proportion of having a second child. The three curves correspond to

“intending to have a second child” (solid curve), “undecided intention” (long-dashed curve), and “not

intending to have a second child” (short-dashed curve).
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