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Abstract

This study is the first to investigate the economic factors behind the recent rise of the one-child family in the United States.
Using longitudinal data from the Panel Study of Income Dynamics (PSID) that runs from 1968 to 2013 and a variety of
different model specifications with state and year fixed effect, including logistic regression, linear probability, and Cox pro-
portional hazard models, the study examined the effect of absolute income volatility on the decision of having an only-child
family. The study found that an increase in the standard deviation of income is associated with a decrease in the probability
of having a second child for mothers who are in the second quartile of income distribution.
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Introduction

The fall in the fertility rate in the United States (1.87) below
the replacement rate (2.1) projects a demographic risk and
an increasing social security deficit.' The World Bank data
show that the fertility rate (total birth per woman) in the
United States fell sharply from 3.7 in the 1960s to 2.5 in the
1970s and steadily declined to 1.8 in 2015.% This decline
in fertility in the last four decades in the United States is
associated with an increase in the percentage of women
with no children and women with one child by 50 and 80%,
respectively.® According to the Pew Research Center, 18%
of the women that are in the end of their childbearing years
(between the ages of 40 to 44) have only one child; how-
ever, women usually desire more children than they actually
have (Livingston 2014). According to the General Social
Survey 2006-2008, 40% of US women nearing the end of
their childbearing years have fewer children than what they
had predicted (Livingston 2014), and that raises a question
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regarding why women decided to have fewer children than
what they desired.

Fertility has increasingly become an individual deci-
sion since the development and the spread of knowledge
of contraceptives in the last century. Becker et al. (1999)
articulated in their model that parents pursue their goal of
maximizing their family utility by simultaneously choosing
their number of children and their investment in the human
capital of each child, taking into consideration factors such
as female labor force participation, real wage, and adult and
child mortality. Previous research gives attention to the neg-
ative impact of economic insecurity on the individual deci-
sion of family size. Bernardi et al. (2008) outlined the inse-
curity hypothesis, which states that work-related economic

! According to the Social Security Office of Retirement and Disabil-
ity Policy (ORDP), in 2035, there will only be enough taxes to pay
for 75% of scheduled benefits. The ORDP attributes this imbalance to
the drop in the birth rate from 3 to 2 children per woman rather than
increasing lifespans. This decrease in the birth rate, if left unchecked,
will change the age structure of the US over time. Eventually, it will
leave the society with insufficient tax payers to cover the pension and
benefits for the retirees who will be collecting social security.

2 From http://data.worldbank.org/indicator/SP.DYN.TFRT.IN?end=
2015&start=1970.

3 According to the Pew Research Center, the percentage of childless
women has increased from 10% in the 1970s to 15% in 2014 while
mothers with one child has increased from 10 to 18%. Mothers with
two children have increased from 22 to 35%. Mothers with three and
four children have decreased from 23 to 20% and from 36 to 12%,
respectively.
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uncertainty perceived by the individual stimulates postpone-
ment of long-term commitments, including parenthood. That
was the case in East Germany (Conrad et al. 1996), Central
and Eastern Europe (Ranjan 1999), Russia (Perelli-Harris
2006), and the 27 European countries (Hondroyiannis 2010).
Most recently, the decrease in fertility due to the great reces-
sion was brought about not only by economic hardship, but
also by economic uncertainty (Schneider 2015).

Despite the fact that the aggregate economy has been sta-
bilizing in recent decades, income volatility has been rising
on the level of households and firms. Rapid change in tech-
nology, the spread of globalization, the increase in the mar-
ket behavior of creative destruction, the decline of unioniza-
tion, a trend of cost cutting including pension reduction, and
the increase of welfare reform have shifted economic risks
from institutions, such as corporations and governments, to
individuals. Outsourced jobs with payment for defined tasks
have replaced full-time jobs which last until retirement and
include health insurance and employer-supported pension.
As a consequence, workers reported rising perceived job
insecurity (Schmidt 1999), the standard deviation of transi-
tory earnings almost doubled between the early 1970s and
early 2000s (Gottschalk and Moffitt 2007), and individual
labor earnings have become more volatile (Dynarski et al.
1997; Haider 2001).

I argue that fluctuations in family income generate uncer-
tainties about present and future earnings and induce doubts
about the future economic position. This creates economic
insecurity, which will increase the likelihood to remain a
one-child family as rational women will only choose to have
children when they are able to support them in the current
income situation and in the future.

Using longitudinal data from the Panel Study of Income
Dynamics (PSID) that run from 1968 to 2013, this study
extended the literature by empirically examining the propo-
sition that fertility is a function of economic uncertainty gen-
erated by individual-level factors such as individual income
volatility. It shed light on the economic factors behind the
rise of only-child families and suggests the need for policies
that reduce income volatility to stimulate fertility for fami-
lies that tend to remain a one-child family. The study looked
at actual fertility rather than desired fertility and utilized the
shift from having one child to two children as an indicator
of the change in fertility. The shift from one to two children
gives insight on the decision to have more children as the
marginal loss in utility is expected to be higher to forgo hav-
ing the second child than the third or the fourth. Moreover,
focusing on the shift from one to two children minimizes the
unobservable characteristics that arise from including people
who tend to have a higher number of children. Women who
have one child and two children by the end of their child
bearing period are of much interest regarding fertility as

@ Springer

they comprise 18 and 35% of all women in the United States,
respectively.

This study separated the impact of economic uncertainty
represented by the absolute individual-income volatility
from that of economic hardship represented by downward
volatility. Absolute income volatility is calculated as the
standard deviation of income, while downward volatility is
calculated as the frequency of negative income change.

Background

The relationship between income and family size has been
subject to research since Becker (1960), contradictory to
what he hypothesized, found a negative impact of income
on fertility, a finding suggesting that children are “inferior
goods” that have less demand if income increases. Becker
(1960) highlighted what the data suggested of a decrease in
the number of children with the increase in income. “It is
tempting to conclude from this evidence either that tastes
vary systematically with income, perhaps being related to
relative income, or that the number of children is an inferior
good” (p. 218).* The implication that children are inferior
goods was strongly opposed by researchers. In an attempt to
explain this perplexing income-fertility relationship, Becker
(1960), Becker and Lewis (1973), and Willis (1974) sug-
gested a trade-off between quality and quantity in the fertility
decision. As income increases, parents tend to demand high-
quality children, which in turn places pressure on quantity
and reduces the number of children in the family. However,
a positive income elasticity for the number of children would
appear if child quality were to remain constant by being
statistically controlled (Becker and Lewis 1973).

Borg (1989), working on a sample of 1355 married
women aged 15-49 in a cross-sectional survey across Korea
(Korean Institute for Population and Health 1977), found a
significant positive effect of income on the total family size
when the reduced form model includes controls that repre-
sent the quality of children desired by the family, such as the
expected cost of education and the wife’s level of education
and her labor force participation. Easterlin (1976) looked at
the economic conditions relative to what the younger cohort
experienced in their parents’ household. He suggested that

4 Becker (1960) stated the following: “An increase in income must
increase the amount spent on the average good, but not necessarily
that spent on each good. The major exceptions are goods that are
inferior members of a broader class, as a Chevrolet is considered an
inferior car, margarine an inferior spread, and black bread an infe-
rior bread. Since children do not appear to be inferior members of
any broader class, it is likely that a rise in long-run income would
increase the amount spent on children” (p. 210).
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fertility responds positively to how the couple’s level of
affluence relates to their parents’.

Income is intricately associated with many factors that
affect fertility; for example, education increases the ten-
dency toward smaller families and the awareness of fam-
ily planning methods. Previous research suggested that rich
families use contraception at earlier ages and with more fre-
quency than poor families (Becker 1960), yet it is ambiguous
whether this is a result of lack of knowledge about contra-
ceptives or a desire to have more children. Becker (1960)
found a significant impact of contraceptive knowledge on
the income-fertility relationship. As income increases, the
knowledge about contraceptives increases which negatively
affects the family size and allows the quality of children to
rise. Nevertheless, Borg (1989) found a negligible impact for
the supply side (birth control, miscarriage, and child death)
relative to the impact of the net price of a child.

Economic uncertainty is increasing on the individual
level despite the increasing stability in the aggregate US
economy. The great reduction in the volatility of the GDP
growth rate in recent decades caused some authors to label
the period from the mid-1980s to 2006 as “the great mod-
eration” (Stock and Watson 2002). However, Americans are
increasingly worried about their economic outlook. Gosse-
lin and Zimmerman (2008), using data from a survey con-
ducted by the International Survey Research Corporation,
documented that, despite the recession in 1982, only 12%
of the respondents were worried about being laid off, while
that number surged to 46% in 1998 at the top of the business
cycle and 35% in 2005.

Skepticism about the outlook of the economy is associ-
ated with lower fertility. Van Giersbergen and de Beer (1997)
estimated that a rise of 10 percentage points in the consumer
confidence index is associated with a 1.5% increase in total
birth with a time lag of 2.25 years. More recently, Fokkema
et al. (2008) estimated that with a 2-year time lag, a rise of
10 percentage points in consumer confidence in the Neth-
erlands is associated with an increase in the total fertility
rate (TFR) of about 0.04 percentage points, of which half is
attributable to first births and half to second births.

Demand for durable goods positively associates with
higher economic certainty and positive economic outlook
(Hymans et al. 1970); surprisingly, Becker (1960) found that
the demand for children was positively correlated with the
demand for durable goods. This validates the hypothesis that
fertility negatively correlates with economic uncertainty, a
hypothesis that is tested in this study using the volatility in
the family income as an indicator for economic uncertainty.

Economic insecurity rises in times of recession where
waves of unemployment and high levels of mortgage fore-
closure are perceived by individuals. Previous research
focused on estimating the social consequences of reces-
sions; one of these consequences was the effect on fertility

decisions. A review of previous research indicates mixed
results regarding the impact of the recession on fertility.
While Butz and Ward (1979a, b) suggested that fertility
tends to be counter-cyclical in a prosperous economy as
lower unemployment of women increases the opportunity
cost of raising a child, other research indicated that fertility
in the US remains pro-cyclical as the lower price of women’s
time fails to overtake the negative effects of unemployment
on fertility (Macunovich 1996). Recession inflated the cost
of having a child due to increased economic hardship and
uncertainty (Morgan et al. 2011). Most recently, the great
recession in the US has had a substantial negative impact on
fertility measured on the national level and to a lesser extent
on the area level. On the national level, the general fertility
rate (GFR) declined with the onset of the Great Recession
(Livingston and Cohn 2010; Morgan et al. 2011); on the area
level, Ananat et al. (2013) studying county-level mass layoffs
and GFRs in North Carolina between 1990 and 2010, found
a negative effect on African-American teen birth rates yet
no evidence of an impact on the fertility of white teens or on
women in their early 20s.

The case is no different in Europe as Goldstein et al.
(2009) documented a decline in the fertility rates across
European countries following a relative rise from 1998 to
2008. In Spain, where unemployment surged to 20%, con-
sequently, the period total fertility rate (TFR) dropped from
1.46 to 1.40 between 2008 and 2009 (INE 2010). In a survey
conducted by the Pew Research Center, 21% of respond-
ents aged 25-34 claimed they postponed marriage and 15%
reported that they postponed having a child because of the
2008 recession (Wang and Morin 2009).

Most importantly, individuals perceive a sense of insecu-
rity that comes from worsening economic conditions even
though they are not directly affected. Kravdal (2002), using
simulations, found a reduction of 0.08 in the total fertility
rate in response to rising unemployment during the reces-
sion of 1993 in Norway. Most significantly, the reduction in
fertility was dominated by the aggregate effect rather than
by individual experiences of unemployment. A compara-
ble result is found by Hoem (2000) studying fertility rates
during the recession of the early 1990s. He found that the
decline in the first-birth rate is more likely to be explained by
variation in local employment levels, even when controlling
for individual income and employment status.

This study extended the literature by estimating the
impact of individual economic uncertainty on the decision
of having children using individual-level factors, such as
individual income volatility, rather than aggregate-level fac-
tors. The study also disentangled economic hardships and
economic uncertainty by studying the impact of downward
volatility in addition to the absolute volatility on the deci-
sion of having children. An increase in the income standard
deviation is associated with a decrease in the probability of
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having the second child for mothers who are in the second
quartile. These mothers are more likely to collect tax ben-
efits when having the second child, which mitigates the loss
in income. However, mothers in the lower and higher tail of
income distribution are more likely to refrain from having
their second child in response to negative income shocks
if they already experience high absolute income changes.
This is mostly attributed to a lower marginal tax benefit that
the second child would bring for mothers in these income
categories, as mothers in the lower tail already maximized
their benefits while mothers in the higher tail are far from
being eligible for such benefits.

Data and Methodology

Longitudinal data come from the Panel Study of Income
Dynamics (PSID) that runs from 1968 to 2013. The first
sample in 1968 consisted of roughly 5000 households, of
which the core sample (3000) represents the US population
as a whole, and the Census Bureau’s SEO sample (2000)
represents the low-income families. The children of the
original families and the families formed by those children
have been followed. The survey was conducted on an annual
basis until 1997 and biannually thereafter. PSID provides
rich information including data on education, income, reli-
gion, infertility, and population weights.

The key dependent variable is a binary that indicates
whether or not the woman has the second child; it equals
0 when the woman has her first child and 1 when she has
her second child. This study used the shift from one to two
children as an indicator of the decision to have more chil-
dren. Excluding mothers who tend to have higher number of
children minimizes the downwardly bias that may arise from
allowing unobservable characteristics to affect the analyses
as these mothers are more likely to experience high income
volatility.

Women who have no children are excluded from the
sample. Although the percentage of childless women has
increased over the last 40 years, investigating the shift from
childless to having one child requires investigating the fac-
tors that cause women to voluntarily remain childless. Vol-
untarily having no children has many other reasons beyond
economics. Women who voluntarily choose to be childless
in their early life may change their decision later in life,
while those who decide to remain childless are more likely
to they make their decision based on social and psychologi-
cal reasons (Bram 1975; Houseknecht 1977). Investigating
social and psychological reasons is beyond the scope of this
paper. Moreover, studying the fertility decision of mothers
that have one child and two children by the end of their
child bearing period is of much interest as they comprise
18 and 35% of all women in the United States, respectively.
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Furthermore, it is expected to have a higher marginal loss in
utility to forgo having the second child than the third or the
fourth which gives insight on the decision of having more
children. Restricting the sample to mothers who have one
child or two children reduced the number of respondents in
the data from 38,017 women to 22,187 mothers. Mothers
who have one year between their first and second child have
also been excluded from the sample to avoid having insuf-
ficient volatility to measure. Excluding those mothers from
the sample reduced the sample by 1977 mothers, leaving the
total sample at 20,210.

In order to minimize the endogeneity that comes from
adolescent pregnancy and the difficulties of having another
child in the late thirties for some women, only women who
have had their first child between the ages of 21 to 35 were
included in the final sample. This restriction excluded 3197
mothers from the sample. Mothers who had their first child
under the age of 21 are more likely to have higher income
volatility due to a distraction away from their education
attainment; moreover, they are more likely to have their
second child due to a lower opportunity cost of their time.
Therefore, including those mothers in the sample would bias
the result downwardly. Furthermore, in some cases, those
mothers are expected to be financially supported by their
parents which reduces their income volatility and biases the
results upwardly if those mothers were included. Mothers
who have their first child after the age of 35 are more likely
to have experienced a fertility issue or spent more time in
education. Women who spent more time in education are
more likely to have lower income volatility and the knowl-
edge of medical complications that accompanied having
children later in life and that influences them to have their
second child quickly after the first. Therefore, including
those mothers in the sample would bias the results upwardly.
In regards to women with fertility issues, the lower their
income volatility the more likely that they might be in seek-
ing medical intervention in order to have children which will
bias the result upwardly.

Mothers who have not been married or cohabitated for 5
years after having their first child were excluded from the
sample to eliminate any effect that arises from unobservable
factors when mothers who could not have the second child
due to the absence of a partner are included in the sample.
The exclusion of these mothers has reduced the sample by
2199 mothers. To eliminate other unobservable factors, such
as the inability to have a child, mothers were eliminated
from the sample if the mother or the husband had ever tried
to have a child but found it was not possible due to fertility
problems (63 mothers were eliminated). After including all
the covariates, another 444 mothers were eliminated due
to insufficient data. The final sample was 14,307 mothers.

The key independent variable is real income volatility
that is calculated by combining the husband’s/cohabitant’s
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and wife’s taxable income then deflating the family income
to the 1982-1984 dollar using the CPI index. PSID collects
Head and Wife Taxable Income, which is comprised of three
main sources of income: (a) Head/Wife earnings; (b) Head/
Wife income from assets (including interest, dividends, trust
funds, and rent); and (c) net profit from farm and/or busi-
ness.” PSID utilizes a variety of imputation techniques to
reduce the missing values in the income data.

To examine the hypothesis that the volatility in real
income negatively affects the probability of having the sec-
ond child, I monitored the volatility in income starting from
the year that the first child was born. The hypothesis is that
the more volatile the real income after the first child, the
lower the likelihood of having the second child.

Income volatility was measured as a transitory component
of earning following the methodology that is traditionally
used in the literature of econometric and policy analysis
of volatility (Gottschalk and Moffitt 1994), where the vari-
ance was calculated as the sum of the squared deviation of
the logged income around the mean in a specific period of
time. To provide a clearer interpretation, this study used the
standard deviation of the non-logged income as shown in
the following equation:

T;
2 (vie — yi)z/(ti -D
=1

where y,, is Head and Wife taxable income in thousands of
dollars for woman i at time ¢, and T is the number of years
through which income volatility is calculated for woman
i, and y; is the average annual income for women i over 7.
The second key variable of interest is downward volatility,
which measures the frequency of income loss. Downward
volatility was measured by calculating the number of times
that income negatively changed by more than 5% between
successive interviews divided by the number of years for
the same period. The change in income between two adja-
cent years was calculated by dividing the difference in the
non-deflated income between the current and the following
year by the income of the current year (inc,,; — inc,)/inc,.
Therefore, the change of income in the period that precedes
having the second child was excluded to avoid the negative
change in income due to the delivery of the second child.
In addition to individual characteristics such as age and
race (White, Black, Hispanic, and others), the reduced form
equation includes a variety of background and socioeco-
nomic factors that impact fertility. These factors are repre-
sented by the following variables: (a) the ratio of the average

3 According to PSID terminology, a Head is designated as a husband
in the family unit or a cohabitant with whom the woman has been liv-
ing for at least 1 year.

wife’s income to the average husband’s income, (b) family
income, (c) age at which the woman has her first child, (d)
level of education, (e) disability, (f) frequency of attendance
at religious services, (g) family-level weight, (h) marital sta-
tus, (i) and volatility in income that is generated in response
to having the first child.

Including the ratio of the average wife’s income to the
average husband’s income in the model controls for the price
of having a child and the opportunity cost of the mother’s
time. In regards to family income, Table 1 shows a positive
correlation between income volatility and the family income.
Including the three components (Earnings, Assets including
interest, dividends, trust funds, and rent, and Net Profit from
farm and/or business) in the Head and Wife taxable income
suggests that a higher income fluctuation is associated with
a higher level of income; therefore, it is crucial to control for
the amount of income. It is reasonable to expect that greater
earnings, returns on assets, and profit from farm/business are
associated with higher fluctuation in income.

Women vary in the age of having their first child, there-
fore, a variable of the age at which the woman has her first
child is also included in the equation. The level of education,
as a variable, is the highest grade the woman has completed.
It is a categorical variable where women were divided into
three groups: (a) the base group is women who did not finish
high school, (b) the second group is women who obtained
their high school diploma and maybe some college, (c) and
the third group is women who have completed a bachelor’s
degree and/or beyond.

The model also includes a variable for disability—
whether or not the woman was disabled or required extra
care, or whether or not there were any physical or nervous
conditions that limited the kind/amount of work she could
do. Religion profile may affect the decision of fertility; there-
fore, the model controls for the frequency of attendance at
religious services; a categorical variable that takes a value
of zero if the respondent never attends a service, one if she
attends once a month or occasionally, and two if she attends
every week.

The analysis also included a family-level weight vari-
able that was calculated originally in 1968. Sample mem-
bers born into the family at a specific year receive either the
average of the Head’s and spouse’s weights or in the event
of a single Head, the child receives the Head’s weight in
that year. “Probability-of-selection weights enable analysts
to make estimates from the sample that are representative
of the US population” (PSID User Guide—Hill 1991, p. 3).
Marital status is a categorical variable that takes a value of
one if the mother is married and zero otherwise. Mothers
have to be married or cohabitant for 5 years after the first
child to be included in the sample.

The model also controls for the volatility in income
that is generated in response to having the first child. An
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Table 1 Mean fertility, 10%
probability of having the second

25% 50% 75% 90% >90%

child, and the duration between
the first and second child

in reference to the standard
deviation (in percentile) of
husband and wife taxable

first child was born
Number of children

Probability of having  0.43
the second child

income
Duration 3.85
18 years of age 3.76
Probability 0.47
Duration 4.98
18-20 years of age 3.44
Probability 0.47
Duration 3.55
20-23 years of age 3.00
Probability 0.45
Duration 3.43
23-27 years of age 3.03
Probability 0.42
Duration 3.95
27-31 years of age 241
Probability 0.41
Duration 3.22
>31 years of age 2.12
Probability 0.23
Duration 2.89

Less than high school 2.19

2.10 (2.55)

Number of children and the probability of having the second child based on the mother’s age when the

1.77 (2.11) 1.58(1.81) 1.50(1.62) 1.42(1.50) 1.81(2.14)
0.48 0.54 0.55 0.63 0.49
3.70 3.84 3.52 3.26 3.89
3.34 3.10 2.717 2.85 3.30
0.55 0.54 0.58 0.55 0.46
422 4.70 5.39 5.75 4.63
3.00 2.78 2.74 2.70 3.05
0.47 0.62 0.60 0.64 0.50
423 4.10 3.76 491 3.76
2.85 2.60 2.60 2.53 2.84
0.49 0.57 0.62 0.63 0.52
3.30 3.89 3.71 4.21 3.81
2.57 2.36 2.29 2.45 2.70
0.47 0.54 0.56 0.68 0.52
3.51 3.79 3.45 3.31 3.96
2.17 2.05 2.04 2.17 2.53
0.46 0.47 0.53 0.68 0.52
3.37 3.06 2.84 2.66 3.54
1.91 1.72 1.70 1.83 1.98
0.29 0.34 0.36 0.53 0.40
3.12 2.61 2.31 2.31 3.65
Number of children and the probability of having the second child based on the level of education
1.77 1.59 1.42 1.18 1.78
Probability 0.40 0.47 0.54 0.56 0.52 0.43
Duration 4.79 3.36 4.21 3.95 2.77 4.17
High school 2.06 1.80 1.63 1.59 1.52 1.79
Probability 0.48 0.54 0.57 0.57 0.61 0.53
Duration 3.72 4.10 3.92 3.50 3.52 4.05
Bachelor and beyond  2.06 1.79 1.61 1.52 1.54 1.98
Probability 0.40 0.51 0.57 0.60 0.71 0.46
Duration 5.1 4.36 3.66 3.21 3.04 4.24

The numbers in parentheses are the standard errors. Duration is in years. The data includes 38,017 women

example of this volatility would be a reduction in income
due to maternity leave or working fewer hours during preg-
nancy. The standard deviation of Head and Wife real tax-
able income from the year preceding the year in which the
first child was born to the year after the first child was born
was calculated and included as a covariate in the reduced
form equation. The age of the mother and a quadratic term
for age were added as covariates since the relationship
between fertility and age is not likely to be linear.

Summary Statistics

Table 1 shows summary statistics for some of the key vari-
ables such as the probability of having the second child, the
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duration between the first and second child, and the average
number of children per woman in reference to the percen-
tiles of the standard deviation of taxable Head and Wife
income, mother’s age when she had her first child, and level
of education. The probability of having the second child
and the duration between the first and the second child are
negatively correlated with the mother’s age at which she has
her first child. The summary statistics show a positive corre-
lation between the amount of income and income volatility.
The lowest tail in the distribution of the income variance
has the lowest average annual income per family; as income
increases volatility rises.

Table 1 shows that mothers tend to have a lower number
of children as income volatility increases; however, at the
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Table 2 Percentage change in fertility in response to change in income/income volatility

Variance of income

10-25% 25-50% 50-75% 75-90% 90—>90%

Income interval (in thousands)

Percentage change in the number of children Full sample

Percentage change in the number of children based 18 years of age

on the mother’s age when the first child was born ~ 18_»q years of age

20-23 years of age
23-27 years of age
27-31 years of age
> 31 years of age

6.4-109 109-16 16-23 23-48 48-2242
-1571% —-10.73% —5.06% -5.33% 27.46%
—11.17% -719% —-10.65% 2.89% 15.79%
—-12.79% -733% —144% —1.46% 12.96%

—5.00% -8.77%  0.00% -2.69% 12.25%
—15.18% -817% —-297% 6.99% 10.20%

-9.96% -553% —0.49% 6.37% 16.59%

-991% -995% —1.16% 7.65% 8.20%

Number of children based on the level of education ~ Less than high school =~ —19.18% —10.17% -10.69% —16.90%  50.85%

High school

—12.62% -944%  -245% —-4.40% 17.76%

Bachelor and beyond —13.11% -10.06% —5.59% 1.32% 28.57%

Income is husband’s/cohabitant’s and wife’s taxable income deflated to 1982—1984 dollar using the CPI index

higher tail of income distribution, mothers increase their
number of children. This is consistent with Becker’s sugges-
tion that elasticity of quality is higher than that of quantity
demanded for children. When income increases, parents tend
to desire high-quality children, which will negatively impact
the total number of children in the family; however, the data
suggest that as income keeps increasing, parents eventually
are able to afford increasing their number of children while
maintaining the quality they previously desired. Parents with
higher income are more educated and in a higher social sta-
tus; hence, they tend to invest more in their children’s human
capital.

The average number of children per family is 2.1 at the
lowest tail of income volatility where the average taxable
Head and Wife income is $6390 ($15,460 in today’s dollars);
as income increases the number of children keeps falling
at a decreasing rate (Table 2) and the likelihood of having
the second child slightly decreases before it increases in the
higher tail of income distribution (Table 1).° Women who
have their first child at/above the age of 23 start to increase
their number of children if the woman and her spouse make
above $23,000 per year (1982-1984 dollar), which is about
$55,000 in today’s dollars (Tables 1, 2).

The same pattern is likely to be realized with the level
of education as educated mothers are more likely to have
their first child at or above the age of 23. The data show that
educated mothers that have a bachelor’s degree and beyond
tend to increase their number of children when their fam-
ily income reaches the threshold of $23,000 (1982-1984
dollar). Regardless of the age at which they have their first
child and their level of education, women in the highest tail
of income tend to have more children than their counterparts
in every income quantile except the lowest tail of income.

6 All dollar values are in US currency.

Women who make the least money have the highest num-
ber of children; this could be explained by the lower oppor-
tunity cost to raise a child and the lower quality desired for
their children, as these mothers are more likely to be less
educated and to fall in a lower social status. The positive
correlation between income volatility/amount of income and
level of education appears in Table 3. The percentage of
women with less than high school education is high in the
lower tail of income volatility distribution and decreases as
income moves upward along the income quantiles; in con-
trast, women with a bachelor’s degree and beyond are more
concentrated in the higher income quantiles. Surprisingly,
the highest tail of income volatility distribution, which also
includes the highest level of income, mainly consists of
uneducated women and a very low percentage of women
who have a bachelor’s degree and beyond.

While Whites are more concentrated in the higher
income quantiles, Blacks are more concentrated in the
lower ones; Hispanics are uniformly distributed across all
income quantiles. Table 3 does not suggest a relationship
between the frequency of attendance at religious services
and income volatility. Not surprisingly, women who delay
having their first child are those who have a higher income
(Table 3); this could be explained by a lengthier period
of education or a desire to establish their careers. Table 3
shows that wife-to-husband income ratio is small at the
lower and higher 10% of the income distribution which
indicates that families with the lowest and highest income
have less mother contributions toward family income.
There is no significant differences in the years of marriage
between families across different levels of income distribu-
tion. Mothers in the top 25% of income distribution have
significantly fewer number of disabilities than mothers in
the other levels of income.

Table 2 shows the percentage change in the number of
children per woman when income variance or the amount
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Table 3 Summary statistics for some of the explanatory variables included in the analyses

10% 25% 50% 75% 90% >90%
Less than high school 0.36 0.31 0.26 0.20 0.15 0.43
High school 0.54 0.58 0.63 0.61 0.51 0.50
Bachelor and beyond 0.10 0.11 0.11 0.19 0.34 0.07
Average family income (in thousands) per year 6.39 (8.54) 10.87 (7.85) 15.92(8.35) 22.95(9.62) 48.19 (94.18) 2242.41(510.99)
White 0.41 0.34 0.47 0.62 0.79 0.59
Black 0.46 0.59 0.47 0.34 0.16 0.01
Hispanic 0.02 0.02 0.02 0.01 0.01 0.02
Others 0.11 0.05 0.04 0.03 0.04 0.38
Attendance at religious services 1.14 (0.74) 1.12 (0.72) 1.09 (0.74) 1.08 (0.73)  1.24(0.75) 1.23 (1.53)
Mother’s age when the first child was born 22.12(5.24) 22.00(4.77) 23.00(5.02) 24.31(5.33) 26.42(549) 23.32(5.13)
Disability 118 112 112 133 70 0
Years of marriage 33.59 (10.10) 32.45(10.91) 33.09 (10.30) 34.00 (9.54) 34.94(8.35) 38.00 (4.03)
Wife-to-husband income ratio (percent) 16.99 112.51 38.67 41.98 53.22 11.11

of income moves across the quantiles. For example, a group
of women can have 15.7% fewer children when their income
variance moves from the lower tail (10%) to the 25% quan-
tile. Women tend to decrease their number of children when
their income fluctuation increases until they are in the high-
est tail in the income variance distribution (>90%), where
their accumulated wealth and high-income work as a buffer
that reduces the impact of income shocks. In other words,
those in lower income groups might feel the adverse effects
of volatility more acutely than their higher income counter-
parts due to fewer buffering resources such as accumulated
wealth.

A systematic increase in the per capita income in the
United States, in addition to the rise in labor force participa-
tion for women through the second half of the last century, is
anticipated to impact the fertility rate through an increase in
contraceptive knowledge, a rise in the cost of children, and
a decline in child mortality. Moreover, cyclical movements
in macro variables such as the unemployment rate and the
price level could also impact the decision of fertility through
income changes. However, those income variations in this
case, reflect transitions between employed and unemployed
status. Therefore, this study used a year fixed effect structure
to control for both the systematic change in income and the
macro cyclical movements. The variation in the child care
cost across states, in addition to other aspects of cost of liv-
ing and time-invariant factors, could bias the results; hence,
binary variables that represent states were included in a state
fixed effect structure.

Children provide a utility with indifference curves shaped
according to the relative preference for children (Becker
1960). Therefore, in an attempt to limit the variation in the
preference for children, the model includes variables unre-
lated to economic factors, such as age, race, and the fre-
quency of attendance at religious services. The model also
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controls for factors that influence fertility such as the age of
the mother when the first child was born, the wife’s income
relative to the husband’s income, partial or full disability,
marital status, and whether or not the wife or the husband
have ever had any fertility problem. In addition to the pre-
vious variable, the model also controls for socioeconomic
factors such as income and the level of education.

Empirical Approach

Using multivariate logistic regression, I estimated the prob-
ability of having the second child in response to income
volatility for women who already have the first child. The
logit model basic equation is:

Vi = Bo + Bis; + Box;, + Piy; + state; + time, + €,

where y,, is the outcome variable, a dichotomous coded zero
if woman has her first child at time 7 between the ages of
21 and 35, and one if woman i has her second child at time
t. The key independent variable s; is the standard devia-
tion of the income that is calculated as the square root of
the sum of the squared deviation of the income around the
mean for woman i and her husband/cohabitant during the
years between having their first child and having their second
child (last child). The vector x;, is a vector of explanatory
variables that represent socioeconomic factors, individual
characteristics, highest grade, age at which the women have
their first child, and the opportunity cost of having a child
such as wife and husband taxable income, the ratio of aver-
age wife income to average husband income. Income vola-
tility generated by the incidence of having the first child is
represented by the y;, which is the standard deviation of the
Head and Wife taxable income in three specific years: (a)
the year before having the first child, (b) the year of having
the first child, (c) and the year after having the first child.
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Table 4 Logit estimates of the probability of having the second child in reference to head and wife taxable income
Probability of having the second child Full sample 25% 50% 75% 100%
Income volatility —0.0094 %3 —0.0001 —0.1295%* —0.0071%* —0.0005
(0.0011) (0.0000) (0.0542) (0.0022) (0.0300)
Income volatility while having the first child 0.0046%#* —0.0001 0.0440* 0.0032%** —0.0030
(0.0006) (0.0001) (0.0220) (0.0010) (0.0250)
Wife-to-husband income Ratio —0.0002%#** 0.0020 —0.0072* —0.0002* —0.0040
(0.0000) (0.0020) (0.0030) (0.0001) (0.0210)
Age at which the first child was born —0.0186%** —0.0001 —0.4954* —0.0151%%** —0.0060
(0.0023) (0.0001) (0.2065) (0.0046) (0.0046)
Husband and wife taxable income 0.00071 *** —0.0050 0.0003 0.0030 0.0112
(0.0000) (0.0310) (0.0021) (0.0110) (0.0324)
N 14,307 3576 3576 3576 3576

The reported coefficients represent marginal effects. Income volatility while having the first child is measured as the standard deviation of the
year before having the first child, the year of having the first child, and the year after having the first child

*p<.05
*#p<.01
*k%p <.001

Income in those years may shift upward if women return
to work from a maternity leave or shift downward due to a
voluntarily reduction in worked hours or leaving work for
maternity causes.

The model takes into account that certain unobserved
state specific variables that are constant over time may influ-
ence the decision of whether or not to have children. Under
this assumption, a state-specific constant term state; is added
to the right hand side of the equation to allow the model to
control for variations among the states. Using a time fixed
effect structure, the model controls for the variations over
time by adding the termtime,, which is individual invari-
ant but varies over time, to capture time specific effects.
Using the fixed effect model including state specific and
time specific effects to estimate the equation should produce
unbiased and consistent estimates of the coefficients. The
error term is €;. The parameter of interest is s;, where f,
is the coefficient of interest that the model estimates. This
coefficient provides the estimate of the effect of the abso-
lute income volatility on the likelihood of having the second
child. It is expected to have a negative sign, as the hypothesis
is that income volatility has a negative effect on the likeli-
hood of having the second child.

This study also used the Cox proportional hazards model
as this model makes it possible to use the duration between
the first and the second child to estimate the impact of
income volatility on the risk of having the second child.
Women were included in the sample when they have their
first child; then they either survive if they maintain the sta-
tus of one child or fail if they have the second child. The
years of having the first child are considered the years of
survival, while the failure is when the incidence of having
the second child occurs. On average, women who have only

two children waited 3.4 years after the first child to have the
second child; the duration between the first and the second
child ranged from 1 to 7 years.

Estimation Results

Table 4 shows a negative correlation between income volatil-
ity and the probability of having the second child. The impact
is higher on the mothers who are in the second quartile of
the income distribution. An increase of $1000 in the standard
deviation of the Husband and Wife taxable income is associ-
ated with a decrease of 12.95 percentage points in the proba-
bility of having the second child. The impact is economically
small (0.94 percentage points) for mothers in the lower tail of
income distribution and statistically nonsignificant for moth-
ers who are in the higher tail. For mothers in the lower tail,
the economically nonsignificant effect could be attributed to
mitigated income volatility by welfare programs, which are
more likely to be received by mothers in the lower income
tail. Mothers in the higher tail are not affected by income
volatility due to a buffer of assets and return on investments.

The high impact for mothers who are in the second quar-
tile of income distribution emphasizes the proposition that
children are a normal good. Moreover, it supports the sug-
gestion of Becker and Lewis (1973) and Willis (1974) that
there is a trade-off between quality and quantity of children
in the fertility decision. Mothers who are in the second quar-
tile of the income distribution are more concerned about the
quality of their children; however, they are more sensitive
to income volatility due to the absence of capital buffering
for mothers in the higher tail or welfare programs for moth-
ers in the lower tail of income distribution. Therefore, they
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Table 5 Logit estimates of the probability of having the second child in reference to head and wife taxable income (analyses include downward

volatility)
Probability of having the second child Full sample 25% 50% 75% 100%
Income volatility —0.0190%** —0.0001 —0.2642%** —0.0067*** —0.0002
(0.0019) (0.0004) (0.0213) (0.0016) (0.0006)
Downward volatility 0.0007##* 0.0001 0.0366%** 0.0004%** 0.0006
(0.0001) (0.0001) (0.0035) (0.0001) (0.0020)
Income volatility * downward volatility —0.0007%** —0.0412% 0.0329%** 0.0143%** —0.0067%**
(0.0002) (0.0165) (0.0027) (0.0016) (0.0009)
Income volatility while having the first child 0.0079%** —0.0009 0.1712%** 0.0040%** 0.0001
(0.0008) (0.0007) (0.0283) (0.0010) (0.0002)
Wife-to-husband income ratio —0.0004%#* 0.0001 —0.0113%#** —0.0002* —0.0020
(0.0001) (0.0000) (0.0010) (0.0001) (0.0100)
Age at which the first child was born —0.0426%** —0.0004 —0.0712%%%* —0.0124 %% —0.0003
(0.0042) (0.0003) (0.0350) (0.0029) (0.0012)
Husband and wife taxable income 0.0004 3 —0.0200 0.0014 0.0050 0.0300
(0.0001) (0.0500) (0.0032) (0.0400) (0.2000)
N 14,307 3576 3576 3576 3576

The coefficients reported for the interaction term are the logit coefficients

#p<.05
##p < 01
w5p < 001

perceived income fluctuations as a threat that may reduce
the quality of their children, a perception that leads them to
abstain from having their second child. Having controlled
for the mothers’ level of education, I am confident that this
Model excludes any bias that is caused by variation in the
knowledge of contraceptives.

The positive impact of income volatility while having
the first child on the probability of having the second child
could be explained by the positive income elasticity of
fertility decision. Mothers who make more income are
expected to sacrifice more income while having the first
child but also are expected to have the second child, as
children are normal goods. The analyses were restricted to
women who only have two children as the loss of income
due to pregnancy and delivery could reasonably be over-
taken by the high marginal utility of having the second
child. Nevertheless, in cases where the wife is making a
higher income than the husband, a higher wife’s income
failed to overtake the significant impact of the opportunity
cost of having a child. Table 5 shows that 1% change in the
wife-to-husband income ratio is associated with a decrease
of 1.13 percentage points in the probability of having the
second child for mothers in the second quartile of the
income distribution. The impact is negligible and statisti-
cally nonsignificant for mothers in the third quartile, the
lower tail, and the higher tail of income distribution. This
emphasizes the significant impact of the opportunity cost
of the mother’s time on the probability of having children
and is comparable to the summary statistics in Tables 1, 2
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and 3, where women who make the least money have the
highest number of children.

Mothers in the second quartile of the income distribu-
tion are the most effected by their income when they make
the decision to have their second child. While they tend to
have the second child with a higher family income, they are
less likely to have the child if their income is well above
their husbands’ income. This is consistent with Becker’s
suggestion that elasticity of quality is higher than that of
quantity demanded for children. Women who are making a
high income and are married/cohabitant to husbands who
are making comparable income are more likely to have the
second child than those who are married to husbands that
make significantly less income. This could be explained
by mothers perceiving the change in income while having
the child as a threat to their desired quality for their chil-
dren; as a result, they decide not to have the second child.
The positive impact of the mother’s income concurrently
with the negative impact of wife-to-husband income ratio
on the probability of having the second child emphasizes
what Becker and Lewis (1973), Willis (1974), and Borg
(1989) suggested: That there is a significant positive effect
of income on the total family size when the reduced form
model includes controls that represent the quality of children
desired by the family.

The age of the mother at which the first child was born
has a significant impact on the decision of having another
child. On average, a 1-year increase in the age of the mother
when she has her first child decreases the probability of
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having the second child by 7.12 percentage points (Table 5).
Mothers in this income segment usually spend more years
on education before they have their children; thus, they are
more likely to consider their health during pregnancy and
maternity when they make decisions regarding having more
children in later life.

The impact of income on the probability of having the
second child is economically and statistically nonsignificant.
This could be explained by the high marginal utility out-
weighing the marginal cost of having the second child. This
also sheds light on the nonsignificant impact of permanent
income changes on fertility, in contrast with the transitory
income changes which are more likely to be perceived as
economic insecurity. Investigating these issues is beyond
the scope of this paper.

A covariate that represents negative income changes
is added to the Model (Table 5) to control for downward
income volatility. Stripping the economic hardship out of
the economic insecurity rendered higher effect for mothers
in the second income quartile (—26.42 percentage points),
slight effect for mothers in the third quartile (—0.67 per-
centage points), and no effect on mothers in the lower and
higher tails. Only mothers who are in the second quartile are
significantly impacted by the absolute change in income, a
decrease of 26 percentage points in the likelihood of hav-
ing the second child in response to an increase of $1000 in
the standard deviation of income. The impact of downward
volatility is nonsignificant for mothers in all quartiles of the
income distribution except those who are in the second quar-
tile (3.66 percentage points). Downward volatility is posi-
tively associated with the likelihood of having the second
child. This is explained by a decrease in the opportunity cost
of having a child. The analysis showed that mothers in the
second quartile are those who are impacted by the absolute
and downward changes in income. They are intolerant to
economic insecurity as well as economic hardship. While
economic insecurity drives them to reduce fertility, eco-
nomic hardship induces them to have the second child, most
likely by reducing the opportunity cost of the mother’s time.

The negative and significant coefficients of the interaction
term for the mothers in the first and last income quartiles in
Table 5 indicate that when absolute income volatility is high,
an increase in the downward volatility is associated with
mothers abstaining from having the second child. However,
mothers that are in the second and third income quartiles
are more likely to have their second child in response to
an increase in the downward changes in income when they
already experience a high absolute income volatility. This
could be attributed to the small marginal financial benefit of
having a second child for mothers that are in the lower and
higher tail of the income distribution. In contrast, mothers
who are in the second and third income quartiles are more

likely to pay fewer income taxes and earn tax benefits such
as a child tax credit if they have the second child.

Adding downward income volatility to the reduced form
equation renders nonsignificant coefficients for the first and
fourth quartile for absolute income volatility, income vola-
tility during having the first child, wife-to-husband income
ratio, and age at which the first child was born.

This study used data that only represent the US popu-
lation. The decision of having a child is affected by eco-
nomic, geographic, and demographic factors. Average fam-
ily income, labor profile, age of the population, cultural
characteristics, religion, and traditions are expected to dif-
fer across regions and countries. Such factors are expected
to affect the outcome of this analysis which prohibits this
study to generalize the conclusion and extends the findings
to other populations than the US. However, using a panel
data, such as PSID, provided sufficient information and
respondents besides being representative to the US popu-
lation. The data enabled the analysis to confidently draw
conclusions that apply to the US population. Nevertheless,
future research will apply the analysis using different data
from other countries.

This study also focused on the shift between having one
child to having two children, and it is difficult to generalize
the conclusions on gross fertility; however, focusing on the
one child case helps understanding the economic reasons
behind the phenomena of the rise of the one-child family.
Future research will consider other cases regarding the num-
ber of children in the family and will draw conclusions that
are more general on fertility.

Robustness Check

For the sake of robustness, this study used different model
specifications such as linear probability model (LPM).
Model (a) in Table 7 is a replica of the logistic regression in
Table 5 but in an LPM structure. I replaced the dependent
variable which is the binary response of whether or not the
mother has had her first child with the number of total births
(Table 7, Models b and c¢). The LPM Model (Table 7, Model
a) renders comparable estimates to what is in Tables 5 and
6. An increase of $1000 in the standard deviation of income
is associated with a decrease of 1.5 percentage points in the
probability of having the second child. Similar to the esti-
mates in Tables 4 and 5, while downward volatility is associ-
ated with an increase in the probability of having the second
child, wife-to-husband income ratio is associated negatively
with the probability of having the second child.

In Table 7, Models b and ¢, where the binary variable
of whether or not the mother has had her second child is
replaced with the number of total births and the Head and
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Table 6 Cox proportional hazard

Hazard (risk) of having the second child Full sample 25% 50% 75% 100%
Income volatility 0.9530%** 0.8491%#* 0.8108%#7#* 0.8369%##* 0.9770
(0.0201) (0.0533) (0.0229) (0.0154) (0.0180)
Downward volatility 1.3937%** 5.8390 3.9769%* 2.1496%** 1.2173
(0.2330) (3.7890) (1.3845) (0.4878) (0.2815)
Income volatility while having the first child 1.027%** 1.1067** 1.0287 1.0323%** 1.0097
(0.0076) (0.0512) (0.0201) (0.0120) (0.0090)
Wife-to-husband income ratio 0.9866 0.7951 0.9976 0.8191%* 0.8665
(0.0350) (0.2870) (0.0033) (0.0763) (0.2018)
Mother’s age at which the first child was born 1.0008 0.9521 0.9767 0.9504%*3* 1.0047
(0.0092) (0.0438) (0.0199) (0.0154) 0.0133
Husband and wife taxable income 1.0004%** 1.0156 1.0164%** 1.0117%** 1.0003***
(0.0000) (0.0130) (0.0029) (0.0015) (0.0000)
*p<.05
**p<.01
*#%p <.001
Table7 Linear probability Probability of having  Total birth
estlma.tes for the probaplllty the second child
of having the second child and
regression estimates using the @) (b) ©
32;?36?1{ i‘;‘gi{?h as the Income volatility —0.0154%% 0.0001 %5+ —0.0007%5
(0.0010) (0.0000) (0.0002)
Downward volatility 0.1108*** —0.0731%%* —0.0498*
(0.0323) (0.0238) (0.0240)
Income volatility while having the first child 0.0067***
(0.0014)
Wife-to-husband income ratio —0.0002 —0.0020 —0.0001
(0.0017) (0.0110) (0.0005)
Mother’s age at which the first child was born —0.0206%** —0.0074%** —0.0066%**
(0.0027) (0.0006) (0.0006)
Husband and wife taxable income 0.0006%** 0.0004*** 0.0009%**
(0.0001) (0.0000) (0.0001)
N 25,182 42,616 40,145

Model (a) is a replica of the logistic regression in Table 4 using Linear Probability Model (LPM). Model
(b) has the standard deviation of Head and Wife taxable income over the woman’s life time as the inde-
pendent variable. Model (c) has the standard deviation of the demeaned income as the independent variable

#p<.05
#xp < 01
wx5p < 001

Wife taxable income standard deviation is calculated over
the mother’s lifetime, income volatility renders economi-
cally nonsignificant coefficients. Income was demeaned in
Model (c) by subtracting the average income for each age
group from the mother’s income. The absolute changes in
the wife and husband taxable income over the mother’s
lifetime does not impact the total number of children in
the family. Using total birth as a dependent variable that
represents fertility allows the preference for children to
bias the analysis by including mothers that have great
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number of children as well as mothers who have no chil-
dren. Thus, the association between income volatility and
the total number of birth in the family is expected to be
negligible. Over the lifetime of an average mother, and in
contrast with its positive association with the probability
of having the second child, downward income volatility is
negatively associated with the number of total births. This
indicates that over the average mother’s lifetime, long-
term commitment such as parenthood is more impacted by
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Table 8 Logit estimates of the probability of having the second child in reference to the standard deviation of head and wife taxable income
Probability of having the second child Full sample 25% 50% 75% 100%
Income volatility —0.2579%** —0.0005 —0.4583%** —0.0068 —0.0019
(0.0086) (0.0005) (0.0256) (0.0198) (0.0119)
Downward volatility 0.0103*** 0.0001 0.0364%** 0.0004 0.0005
0.0012 (0.0010) (0.0027) (0.0010) (0.0006)
Income volatility * downward volatility —0.0003 —0.1216%** 0.0212%** 0.0141%** —0.0018
(0.0004) (0.0257) (0.0021) (0.0038) (0.0014)
Income volatility while having the first child 0.1339%** —0.0012 0.1963%** 0.0052 0.0008
(0.0054) (0.0011) (0.0157) (0.0159) (0.0055)
Wife-to-husband income ratio —0.0153%** 0.0002 —0.0136%** —0.0001 —0.0073
(0.0008) (0.0010) (0.0013) (0.0003) (0.0014)
Age at which the first child was born —0.6202%** —0.0015 -1.0312 —0.0131 —0.0070
(0.0227) (0.0014) (0.0570) (0.0378) (0.0279)
Husband and wife taxable income 0.0037%** —0.0003 —0.0057* —0.0001 0.0009
0.0006 (0.0021) (0.0028) (0.0003) (0.0012)
N 8695 2173 2173 2173 2173

Mothers who were not married all the years since they had their first child are excluded from the sample. Analyses exclude mothers who were

not married all the years since they had their first child
*p<.05

**p<.01

**%p <.001

economic hardship, which negatively impacts the decision
of fertility.

Mothers who were not married all the years since they
have had their first child were excluded from the sample
in Table 8. The results were parallel to those in Tables 4
and 5. There is no effect on mothers who are in the lower
and higher tails of income distribution. Mothers in the sec-
ond quartile are the most impacted. A $1000 increase in the
income standard deviation is associated with a reduction of
46 percentage points in the likelihood having the second
child for mothers in the second quartile of income distri-
bution. Excluding mothers that have never been unmarried
since having the first child shrank the sample significantly;
however, the result was comparable to what was found pre-
viously yet with a higher magnitude. Mothers in the second
quartile are those who are impacted by the absolute and
downward changes in income. They are intolerant to eco-
nomic insecurity as well as economic hardship, most likely
due to a reduction in the opportunity cost of the mother’s
time.

The interaction term did not change in sign indicating
no change in the previous analysis. Mothers that are in the
second and third income quartiles are more likely to have
their second child in response to an increase in the down-
ward changes in income when they already experience a
high absolute income volatility. The impact of the age at
which the first child was born turned out to be statistically
nonsignificant for mothers in every income quartile.

Using the duration between the first and the second child,
I ran survival analysis utilizing Cox Proportional Hazard
model to estimate the impact of income volatility on the
risk of having the second child. The mother survives as
long as she keeps the status of having one child and fails
when having the second child. The hazard model in Table 6
rendered results that conform to those of the logit regres-
sion in Tables 4 and 5. While income volatility is found to
negatively impact the probability of having the second child
using the logit model, it reduces the risk of having the sec-
ond child using the hazard model. An increase of $1000 in
the standard deviation of income after having the first child
for women who had their first child between 21 and 35 years
old is associated with 5.70% (1-0.9530) lower hazard of
having the second child. The effect is higher for women who
are in the second and third quartiles at 19 and 16.3%, respec-
tively. Downward volatility is found to increase the risk of
having the second child, which is comparable to the positive
impact on the likelihood of having the second child that is
found using the logit model.

Conclusion

This study used longitudinal data from the Panel Study of
Income Dynamics (PSID) that runs from 1968 to 2013,
and a variety of different model specifications including
linear and non-linear probability models to estimate the
probability of remaining a one-child family. The study
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also used a Cox Proportional Hazard model that enables
the analysis to exploit the duration between the first and
second child to draw a conclusion. This study found a sig-
nificant positive impact for economic insecurity on the
probability to remain a one-child family for mothers who
are in the second quartile of the income distribution. After
controlling for economic hardships, an increase of $1000
in the standard deviation of income is associated with a
decrease of 26 percentage points in the probability of hav-
ing the second child.

There is no evidence that absolute income volatility
affects mothers’ decisions to have the second child for moth-
ers in the upper half and the lower tail of the income dis-
tribution. The analysis found evidence that mothers in the
second income quartile are more likely to have the second
child when they experience a decrease in the opportunity
cost of their time as they are less likely to have the child if
their income is well above their husbands’ income. Negative
income changes are associated with an increase of the prob-
ability of having the second child for mothers in the second
income quartile. However, mothers in the lower and higher
tail of the income distribution are more likely to refrain from
having their child in response to negative income shocks
if they already experience high absolute income changes.
This could be attributed to the small marginal tax benefit of
having a second child for mothers that are in the lower and
higher tail of income distribution. In contrast, mothers who
are in the second and third income quartiles are more likely
to pay less income taxes and earn tax benefits such as a child
tax credit if they have the second child.

The analysis failed to find evidence that total births per
mother is a function of economic uncertainty that is gener-
ated by individual-level factors such as absolute income vol-
atility, yet it showed that economic hardships represented by
negative income changes throughout the mother’s life time
is associated with a decrease in the number of total births.
Nevertheless, investigating the impact of income changes on
gross fertility is beyond the scope of this text and will remain
a subject for future research.

This study highlighted the trend in the US population in
becoming a voluntarily one-child family society (an increase
of 80%) which potentially affects the fertility rate. The fall
in the fertility rate (from 3.7 to 1.8) in the last 50 years
materialized in a social security deficit and a projecting
demographic risk. This study shed light on the economic
factors behind one component in the fall of the fertility rate
which is the rise of the one-child family. The study provided
analysis that concluded that the rise in the income volatility
contributes significantly to the rise of the phenomena of the
one-child family. Other research pointed to the ongoing shift
of economic risks from institutions, such as corporations and
governments, to individuals which contributes to the rise of
income volatility for those individuals.

@ Springer

Previous research focused on the impact of the changes
in the aggregate variables, such as the employment rate and
Gross Domestic Products (GDP) on fertility; however, this
paper is a gateway to more research on the impact of the
changes in the individual-level economic factors on fertil-
ity. The analysis provided results that suggest implementing
policies that stabilize the fluctuations in income to reduce
economic insecurity specifically for American middle class
mothers who fall in the middle of the income distribution
as these mothers have higher tendency to limit their family
size at one-child family if their income volatility increases.
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