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ABSTRACT 

Do Highly Educated Women Choose Smaller Families?* 

Conventional wisdom suggests that in developed countries income and fertility 
are negatively correlated. We present new evidence that between 2001 and 
2009 the cross-sectional relationship between fertility and women's education 
in the U.S. is U-shaped. At the same time, average hours worked increase 
monotonically with women's education. This pattern is true for all women and 
mothers to newborns regardless of marital status. In this paper, we advance 
the marketization hypothesis for explaining the positive correlation between 
fertility and female labor supply along the educational gradient. In our model, 
raising children and home-making require parents' time, which could be 
substituted by services bought in the market such as baby-sitting and 
housekeeping. Highly educated women substitute a significant part of their 
own time for market services to raise children and run their households, which 
enables them to have more children and work longer hours. Finally, we use 
our model to shed light on differences between the U.S. and Western Europe 
in fertility and women's time allocated to labor supply and home production. 
We argue that higher inequality in the U.S. lowers the cost of baby-sitting and 
housekeeping services and enables U.S. women to have more children, 
spend less time on home production and work more than their European 
counterparts. 
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1 Introduction

Ever since the demographic transition, conventional wisdom suggests that in-

come and fertility are negatively correlated. This has been documented at the

aggregate level in a cross-section of countries (Weil 2005); over time within coun-

tries and regions (Galor 2005) and in cross-section of households in virtually all

developing and developed countries (Kremer and Chen 2002). Jones and Ter-

tilt (2008) use data from the U.S. census to document the history of the relation-

ship between fertility choice and key economic indicators at the individual level

for women born between 1826 and 1960. They found a strong negative cross-

sectional relationship between fertility on the one hand, and income and edu-

cation of both husbands and wives on the other hand, for all cohorts. Finally,

Preston and Sten Hartnett (2008) and Isen and Stevenson (2010) find similar pat-

tern for cohorts born through the late 1950s.

Using data from the American Community Survey, we present below new evi-

dence on the cross-sectional relationship between fertility and women’s educa-

tion in the U.S. We show that between 2001 and 2009, the relationship between

total fertility rate (henceforth: TFR) and female education is U-shaped. Specif-

ically, we classify women into five educational groups: no high school degree,

high-school degree, some college, college degree and advanced degree. We show

that TFR decreased from 2.24 for the first group to 2.11 and 1.79 for the second

and third groups, respectively, but then rises to 1.93 and 1.98 for the fourth and

fifth groups, respectively.1

We extend our examination of the association between fertility and women’s ed-

ucation by estimating linear probability models. This approach enables us to

control for various characteristics such as marital status, age, state of residence

and family income, which may be responsible for the relationship between fertil-

ity and women’s education. We find that the partial correlation between fertility

and women’s education is indeed U-shaped.

1Shang and Weinberg (2009) study in detail the fertility of college graduate women. They
show that since the late 1990s, fertility of college graduates has increased over time. They do not,
however, discuss the cross-sectional relationship between fertility and female education, which
is the focus here.
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Turning to labor supply, standard models predict that to the extent that the sub-

stitution effect dominates the income effect, more educated women – who face

higher wages – supply more hours to the labor market. Indeed, this prediction is

well documented and is verified in our data as well. Meanwhile, standard mod-

els of household economics suggest that there is a negative relationship between

female labor supply and fertility: women who work more have less time to raise

children (Gronau 1977, Galor and Weil 1996, Angrist and Evans 1998). Thus, our

findings regarding the pattern of fertility, along with the pattern of labor sup-

ply, raise two questions: (i) what can account for the U-shaped fertility pattern

and (ii) what can account for the positive correlation between fertility and labor

supply for highly educated women.

We advance an explanation that relies on the marketization hypothesis (Freeman

and Schettkat 2005, Freeman 2007). We argue that highly educated women find it

optimal to purchase services such as nannies, baby-sitters and day-care, as well

as to purchase housekeeping services to help them run their homes more effi-

ciently. This enables these highly educated women to have more children and

work more hours in the labor market. Indeed, Cortes and Tessada (2011) found

that low-skilled immigration has increased hours worked by women with ad-

vanced degrees and that the labor supply effects are significantly larger for those

with young children. Moreover, using time-use data for the period 2003 and

2005, Cortes and Tessada also found that hours spent on household chores de-

clines quite dramatically along the educational gradient. Finally, using consumer

expenditure data, they show that the fraction of women who uses housekeeping

services increases sharply with education.

To illustrate our argument, we use a standard model in which parents derive

utility from consumption and the full income of children. On the children side,

parents decide upon the quantity of children (fertility) and their quality (educa-

tion). We follow the standard models along two assumptions. First, we assume

that education is bought in the market, as in de la Croix and Doepke (2003) and

Moav (2005) and show that for highly educated women education is relatively

cheaper, which allows them to purchase more education for their children, even

if they allocate the same share of income for quality. Second, as in Hazan and
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Berdugo (2002) and de la Croix and Doepke (2003), we assume that nature equips

children with a basic skill. This basic skill implies that as parents’ human capital

increases, the share of income that is allocated to the quality of each child in-

creases at the expense of the share of income allocated to quantity. This happens

because the value of the basic skill in terms of income is relatively high for low

income parents. As a result, parents find it optimal to spend a relatively large

share of income in quantity and a relatively low share in quality. In contrast, for

high income parents, the value of the basic skill is relatively small, which induces

parents to allocate a higher share of income for quality at the expense of quantity.

To emphasize the reliance on market substitutes for parental time, we deviate

from the existing models (e.g., Galor and Weil (2000)) by allowing parents to sub-

stitute other people’s time for their own time by purchasing child-care or baby-

sitting services in the market. This marketization process is an essential element

in our mechanism that yields U-shaped fertility pattern. To see this, ignore for the

moment this marketization channel, and assume that quantity requires parents’

time only. In this case, with an increase in parent’s human capital, both parent’s

income and the price for quantity increase by the same proportion. However,

since high income parents allocate a lower share of their income to quantity, the

optimal number of children monotonically declines.

Marketization, however, affects the price for quantity that parents face. For par-

ents with low levels of human capital, (i.e., low income), marketization is low

and thus the parents themselves engage in most of the child raising. Thus, the

intuition explained above holds. In contrast, parents with high levels of human

capital optimally outsource a major part of their child-raising, which, in turn,

reduces the price for children from parents’ point of view. We show that this re-

duction can be sufficiently large to induce an increase in fertility above a certain

level of human capital.

In terms of parents’ time, our theory suggests that time spent on raising children

decreases with parents’ human capital. This occurs for two reasons. First, as

discussed above, the fraction of income allocated to raising children decreases

with parents’ human capital. Second, parents’ reliance on market substitutes
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increases with human capital.2

On the consumption side, we assume that individuals combine time and a market

good to produce the consumption good that enters their utility function. Further-

more, we assume that parents can substitute a housekeeper’s time for their own

time by purchasing these services in the market. This substitutability implies that

the share of income devoted to home production by parents decreases as parents’

education increases.

Finally, given that time spent on raising children and home production decreases

with parents’ human capital, labor supply, which is merely the time residual,

increases with parents’ human capital.

One may suggest an alternative hypothesis to explain the positive association

between fertility and female labor supply for highly educated women: spouses

of highly educated women may work less to compensate for their wives’ extra

hours in the labor market. We show, however, that spouses of these highly edu-

cated women supply more hours compared to spouses of less educated women.

As for the fertility pattern, a competing explanation can be related to marital sta-

tus. If more educated women have higher marriage rates and if marital fertility

is higher than non-marital fertility, this can give rise to the pattern we find. Look-

ing at marriage rate by educational groups, we show that the fraction of currently

married women is lower among those with advanced degrees compared to those

with just a college degree.

As a last piece of evidence in favor of our theory, we add income inequality to

our linear probability models that study the association between fertility and

women’s education, and allow the partial association of fertility and inequal-

ity to vary with education. We find that the U-shape fertility pattern is robust to

controlling for inequality. Taking women lacking a high-school diploma as the

base group, we find that the difference in the conditional probability of giving

a birth between women in any educational group and the base group increases

2One may interpret this result as inconsistent with the evidence. However, one should notice
that while the evidence on time spent on childcare does not distinguish between time allocated
to quantity versus quality, in our model time with children is solely for quantity. We discuss this
point in the Concluding Remarks and suggest a way to reconcile our model with the evidence.
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with inequality. Moreover, we find that this increase increases along the educa-

tional gradient.

The paper ends with an application of our model to the differences between the

U.S. and Western Europe regarding fertility and women’s time allocated to labor

supply versus to home production. The gap in hours worked between the U.S.

and Europe that emerged since the early 1970s is well documented and caught

the attention of macroeconomists in recent years (Prescott 2004, Alesina, Glaeser

and Sacerdote 2005, Maoz 2010). As Freeman and Schettkat (2005) argue, the gap

in hours for women is larger than it is for men. Using time use data, Freeman and

Schettkat show that in the early 1990s, the average woman in the U.S. supplied

almost 29 hours per week to the labor market, while her European counterpart

supplied less than 21. At the same time, the average woman in the U.S. spent

about 30 hours a week on home production, while her European counterpart

spent more than 40.3 Finally, Guryan, Hurst and Kearney (2008) show that the

average American woman with children spends 11.64 hours per week on child-

care while the average European woman with children spends about 10 hours.4

Lastly, the gap in fertility between the U.S. and Europe is also well documented.

In 1990, TFR in the U.S. was 2.08, while in European countries it was about 1.68.5

This gap in TFR persisted in every single year since 1990. In 2009, the gap in

TFR between the U.S. and EU members amounts to nearly one-half of a child per

woman.

Another noticeable difference between the U.S. and Europe is in the degree of

income inequality. For example, according to OECD stat, the Gini coefficient

after tax and transfers in the mid 2000s for the working age population was 0.37

in the U.S. while it was 0.29 for the eight European countries mentioned above

and 0.31 for all European OECD members. Similarly, the 90-10 ratio during that

3In Freeman and Schettkat (2005) home production also includes mothers’ time spent in child-
care.

4We averaged the time spent on childcare for the UK, Germany, Norway, the Netherlands,
Italy, Austria and France reported in Guryan et al. (2008).

5We averaged the TFR in the eight European countries for which Freeman and Schettkat (2005)
work hours and time allocated to home production were reported. These are the UK, Germany,
Norway, the Netherlands, Italy, Austria, Sweden and Finland. TFR for all EU member countries
or countries belonging to the Euro area in 1990 are 1.64 and 1.5 respectively. Data on TFR for the
U.S. as a whole and the European countries are from the World Development Indicators 2011.
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period in the U.S. was 5.91 while for the eight European countries it was only

3.48 and for all European OECD members 3.84.

To understand the differences in fertility and women’s time allocated to labor

supply and home production, we compute the average fertility and time allo-

cated to labor market and home production in our model economy. We then

analyze the effect of a mean preserving spread of the distribution of women’s

human capital. This is the model’s analogy to the higher income inequality in

the U.S. compared to Europe. Consistent with the data, we find that an increase

in inequality leads unambiguously to an increase in average fertility. The predic-

tions of the model with respect to the average time allocated to home production

and children depend on model’s parameters. We demonstrate, however, that the

time allocated to the labor market and to childcare increase in inequality while

the sum of time allocated to childcare and home production decrease in inequal-

ity.

Indeed, a recent article in the San Francisco Chronicle argues that the cost of

raising children in Switzerland plays a major role in determining women’s labor

supply:

Parents can end up spending almost a third of their wages on child-

care, with Zurich nursery schools charging as much as 1,500 francs

($1,700) a month. Those costs, coupled with poor maternity benefits,

banish many mothers to the home, said Clivia Koch, the former chief

executive of an 8 billion-franc pension fund who now heads the non-

profit Swiss Business Women group.

Furthermore, the article quotes a recent poll for the L’Hebdo magazine according

to which “Sixty-six percent see women’s employment conditions as a brake on

parenthood and 38 percent cite the lack of childcare as holding back the birth

rate.”6

Our explanation for the U.S. – Europe gap in fertility is related to Manuelli and

Seshadri (2009). They argue that higher tax rates on labor income in Europe can

6“Why Swiss Women Can’t Work After Winning Votes to Lead Nation”, Business Report, the
Chronicle with Bloomberg, May 20, 2011. See the article
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explain the lower fertility there as compared to the U.S. Lower income inequal-

ity in Europe, which drives our result can also be attributed to higher tax rates.

However, the mechanism in Manuelli and Seshadri (2009) is very different from

ours. Specifically, using the Barro and Becker (1989) framework, they show that

when the tax rate on labor income increases, individuals reduce their investments

in human capital, which leads to a decrease in the present discounted value of

net income associated with human capital investment relative to the decrease in

consumption. This results in a decrease in the marginal benefit of having an ad-

ditional child that exceeds the decrease in the marginal cost, and consequently,

fertility declines.

Others have also addressed this issue. Preston and Sten Hartnett (2008) argue

that one explanation of higher fertility in the U.S. than in other developed coun-

tries is that U.S. institutions have adapted better to the increase in women’s labor

force participation. An example of this adaptation is longer store hours, which

provide both opportunities for shopping by people who work during the day

and jobs at an hour when a spouse may be available for child care. We view our

work as complementing these explanations.

The rest of the paper is organized as follows. Section 2 presents the evidence on

the U-shaped fertility pattern. In Section 3, we lay out the model and present

the main results of the theory. In Section 4, we provide evidence on labor supply

and marriage rates, as well as on the association between fertility and income

inequality to support our theory. In Section 5, we study an application of the

model to the differences between the U.S. and Western Europe in fertility and

women’s labor supply. Finally, Section 6 provides concluding remarks.

2 Patterns of American Fertility by Education

We use the American Community Survey (henceforth: ACS) to document ba-

sic facts on the fertility behavior of American women and the correlation be-

tween fertility behavior and the education of these women (Ruggles, Alexander,

Genadek, Goeken, Schroeder and Sobek 2010). The ACS is a suitable survey to
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Figure 1: Age-Specific-Fertility-Rates by educational groups, 2001-2009. Authors’ calcu-
lations using data from the American Community Survey.

study current trends in fertility of American women, as it explicitly asks each

respondent whether she gave birth to any children in the past 12 months.

We pooled data from the ACS for the years 2001–2009 and restrict our sample

to white, non-Hispanic women who live in households under the 1970 defini-

tion.7 Using these data, we estimate age-specific-fertility-rates by five educa-

tional groups; no high school diploma, high school diploma, some college, col-

lege, and advanced degrees. Figure 1 shows these estimates.

The pattern of these estimates is not surprising: while fertility rates of women

who did not complete high school or have a high school diploma peak at ages

20–24, they peak at ages 25-29 for women with some college education and at

7Our finding is unchanged if we include women of all races, but we want to avoid composi-
tional effects coming from changes in the fraction of each race and ethnic group over the period.
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ages 30–34 for women with college or advanced degrees.8

Next, we sum up these age-specific-fertility-rates, to obtain estimates of TFR.

In principal, we could estimate age-specific-fertility-rates by educational groups

year by year, and present TFR by educational group for each year between 2001

and 2009. Table 1 shows these estimates. As can be seen from the table, in each

of these years, women with advanced degrees had a higher TFR than women

with some college or college, and in most years, women with college degree had

higher TFR than women with some college. However, given the nature of TFR,

one may be worried that we may pick temporary differential trends in the timing

of births. To address this concern, we pooled all the observations over the period

2001-2009 and estimate TFR for this period as a whole.

Figure 2 shows our findings. As can be seen from the figure, TFR declines for

women up to those with some college, but then increases for women with col-

lege and advanced degrees. Specifically, TFR among women with no high school

diploma is 2.24, among women with high-school diploma it is 2.11 and among

women with some college it is 1.79. However, the TFR among women with col-

lege degree is 1.93 and among women with advanced degrees it is 1.98.

2.1 Robustness of the U-shape fertility

Is the U-shaped relationship between women’s education and TFR robust? We

consider two types of robustness checks. In the first of these tests, we esti-

mate TFR using a different survey’s data: data from the March Current Popula-

tion Survey (King, Ruggles, Alexander, Flood, Genadek, Schroeder, Trampe and

Vick 2010) for the years 2001-2009. We compare the estimates to those shown in

Figure 2. Our second exercise utilizes the micro structure of the ACS and inves-

tigates the partial association between fertility and women’s education by using

regression models.

8We do not report standard errors on these estimates. Given the sample size, the standard
errors on these estimates are essentially zero.
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Figure 2: Total fertility rate, 2001-2009. Authors’ calculations using data from the Amer-
ican Community Survey.

2.1.1 TFR using Alternative Data Sets

Recall that the main reason for using the ACS data is the specific question that

asks each respondent whether she gave birth to any children in the past 12 months.

The March Current Population Survey (henceforth March CPS) as well as the

ACS asks a related question about the age of the youngest own child in the house-

hold. One might expect, therefore, that any woman who reported giving a birth

during the previous 12 months would answer that the age of youngest own child

in her household is 0. 9 Given this, we construct a variable for the occurrence of

a birth if a woman reports having a child aged 0 years old.

9Clearly, multiple births, infant mortality and giving a child over to adoption or to relatives to
raise the child could create some differences between these two measures, although we conjecture
that in practice these are quantitatively unimportant. We therefore conjecture that discrepancies
between the two measures are related to measurement errors.
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We begin by comparing age-specific-fertility-rates as measured directly in the

ACS using the question about giving birth during the past 12 months and those

that correspond to the variable constructed from the age of the youngest own

child. The correlation between the two sets of age-specific-fertility-rates is larger

than 0.99 for all five educational groups. However, the age-specific-fertility-rates

based on the latter variable are systematically lower than those presented in Fig-

ure 1. More importantly, once we compute TFR using these two sets of age-

specific-fertility-rates, we notice that the gap between the two series, which are

shown in Figure 3, monotonically decreases with women’s education. Never-

theless, notice that the ratio between the two estimates for women with at least

college degree is very similar. Specifically, for women with exactly college de-

gree, the ratio is about 0.89 while for women with advanced degrees it is about

0.9. Thus, it is worthwhile to estimate TFR using this indirect inference on the

occurrence of a birth from data of the March CPS for the period 2001-2009. Fig-

ure 3 presents the estimate for TFR using the CPS data. Notice that the estimates

based on this indirect approach are very similar across the ACS and the March

CPS data sets for women with up to college degree. For women with advanced

degrees, however, the estimated TFR using the March CPS is much larger.

We conclude from this analysis that the total fertility rate is lowest among women

with some college training, increases for women holding a college degree only

and rising further for women with advanced degrees.

2.1.2 The Partial Association between Fertility and Women’s Education

Regression models provide a different means of presenting the association be-

tween fertility and women’s education. The advantage of this approach is that

we can control for various characteristics such as age, marital status, family in-

come, year and state effects that may be responsible for the relationship between

fertility and women’s education. Table 2 shows the results from linear probability

models that take the following structure:

bist = e′ist · π + X ′

istβ + ǫist

11
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Figure 3: Three sets of estimates for Total Fertility Rate 2001-2009. Authors’ calculations
using data from the American Community Survey and the March CPS.

where the dependant variable, bist, is a binary variable that takes the value 1 if

woman i living in state s in year t gave birth to any children during the reference

period and 0 otherwise, eist is a set of five dummy variables that correspond to

the five educational levels described above and the coefficients of interest are π.

Xist denotes other covariates including marital status dummies, age dummies,

year and state dummies, as well as family income and family income squared.

The educational group of high-school dropouts is the omitted category, so the

coefficients on the other educational groups can be interpreted as the difference

in the probability of giving birth relative to that group.

In column (1) we regress bist only on the educational dummies. Thus, the co-

efficients in this column are the unconditional differences in the probability of

giving a birth, namely “fertility rates”, relative to fertility rates among women

who do not have a high school diploma. As can be seen, fertility rates monoton-
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ically increase with education.10 Column (2) adds dummies for marital status.

Since the fraction of currently married women is the lowest for women lacking

a high school diploma (see Figure 6 below) and one expects to find higher fertil-

ity rates among married women, controlling for marital status should lower the

coefficients on education in column (2). Indeed, the coefficients are substantially

lower in column (2) than in (1) and in particular, those on the groups high-school

diploma and some college change sign and are now negative. The positive co-

efficients on college and advanced degrees imply a U-shaped pattern in fertility

rates.

In column (3), we add age dummies. Since age is not monotonically related to

fertility rates, a priori the effect on the educational dummies is not predictable.

As can be seen in column (3), though, adding age dummies substantially reduces

the coefficients on the educational dummies. Now the coefficients on high-school

diploma, some college and college graduates are negative and significant, while

that on advanced degrees is essentially zero. Nevertheless, this still implies a

U-shaped relationship between fertility rates and women’s education. In Col-

umn (4) we add year dummies and in column (5) we also add state dummies.

Neither the year dummies nor the state dummies change the results of column

(3). Finally, in column (6) we add total family income and total family income

squared. Interestingly, the partial correlation between family income and fertil-

ity rate is also U-shaped, even after controlling for women’s education. More

importantly, the inclusion of family income does not affect the coefficients on

high-school graduates and some college, while it increases the coefficients on

college graduates and advanced degrees, where the later becomes positive and

significant. This strengthen the U-shaped relationship between fertility rate and

women’s education.11

10This may seem at odds with the reported TFR in Figure 2, where TFR is the highest for women
without high-school diplomas. Notice, however, that TFR sums up age-specific-fertility-rates,
which are mean births within educational-age groups; it could well be that the fertility rate be
lower even if the sum of the age-specific-fertility-rates were larger.

11The results of these six models are essentially the same if we use a probit instead of a linear
probability model. These results are shown in Table 3 but are not discussed in the text.
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3 The Model

3.1 Structure

There is a continuum of mass one of adult individuals that differ by their level

of human capital. Each Individual forms a household, works, and chooses con-

sumption and her number of children. Children are being raised and educated.

Education is provided by the market through schools. To raise children, house-

holds combine parent’s time and time purchased in the market. Likewise, house-

holds combine parent’s time, time purchased in the market along with a market

good to produce the consumption good. This market good serves as the nu-

meraire. Finally, the remaining time is allocated to labor market participation.

Let hi denote the human capital of individual i, which also equals her market

productivity. The preferences of household i are defined over consumption, ci,

and total full income of the children, nih
′

i. They are represented by the utility

function:

ui = ln(ci) + ln(nih
′

i). (1)

The budget constraint is:

hi = pcici + pnini + nipeiei, (2)

where pci, pni and pei are the prices of consumption, quantity of children and

children’s education, ei, faced by parent i, respectively.

Children’s human capital, h′

i, is determined by their level of education, ei and

basic skills with which nature equips each child, η > 0, regardless of her parent’s

characteristics. The human capital production function is:

h′

i = (ei + η)θ, θ ∈ (0, 1). (3)
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Education is provided in schools. We assume that the average level of human

capital among teachers is h̄. We follow de la Croix and Doepke (2003) by assum-

ing that h̄ is the average human capital in the economy, h̄ =
∫

∞

0
hidF (hi), where

F (hi) is the distribution of human capital, although nothing hangs on this choice.

As all parents face the same market price for education, pei = pe = h̄ the cost of

educating ni children at the level ei is given by

TCe
i = nipeei = nih̄ei. (4)

Raising children requires time independently of education. The time required

to raise n children can be supplied by the parent or bought in the market, e.g.,

child-care or baby sitters. The production function of raising n children is:

n = (tnM)φ(tnB)1−φ, φ ∈ (0, 1)

where tnM is the time devoted by the mother and tnB is the time bought in the

market, e.g., a babysitter.12 We assume that the price of one unit of time bought

in the market is some level of human capital denoted by h. This implies that h is

the average human capital among babysitters.

The cost of raising n children is, therefore, given by the cost function,

TCn(n, h, hi) = min
tn
M

,tn
B

{tnMhi + tnBh : n = (tnM)φ(tnB)1−φ}.

The optimal tnM and tnB are:

tnM =

(

φ

1 − φ

h

hi

)1−φ

n (5)

and

tnB =

(

1 − φ

φ

hi

h

)φ

n. (6)

12This modeling approach is similar to Greenwood, Seshadri and Vandenbroucke (2005).
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Using these optimal levels we obtain the cost function:

TCn(n, h, hi) = pnin = ϕh1−φhφ
i n, (7)

where ϕ ≡
(

φ
1−φ

)1−φ

+
(

1−φ
φ

)φ

.

Following Becker (1965), the consumption good that enters directly into the util-

ity function is produced by combining time and a market good. However, our

extension here is that the time allocated to this production can be either supplied

by the mother or purchased in the market. The production function is:

c = m1−α [(tcM)σ + (tcH)σ]α/σ , σ ∈ (0, 1)

where m is the market good and 1
1−σ

> 1 is the elasticity of substitution. That is,

tcM and tcH are assumed to be gross substitutes. This assumption captures the idea

that mother’s time and the time of a housekeeper is highly substitutable.13 We

assume that the price of one unit of time bought in the market is ĥ. This implies

that ĥ is the average human capital among housekeepers.

The cost of c units of consumption is, thus, given by the cost function,

TCc(c, ĥ, hi) = min
m,tc

M
,tc

H

{m + tcMhi + tcH ĥ : c = m1−α [(tcM)σ + (tcH)σ]α/σ}.

The optimal tcM and tcH are:

tcM =

(

α
1−α

)1−α

h1−α
i

(

1 +
(

hi

ĥ

)
σ

1−σ

)1+α( 1
σ
−1)

c (8)

13Notice that we assume that mother’s time and housekeeper’s time in producing the con-
sumption good are more substitutable than mother’s time and baby-sitter’s time in raising chil-
dren. This assumption can be justified by noting that pregnancy and breast-feeding are less sub-
stitutable than cleaning and cooking.
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and

tcH =

(

α
1−α

)1−α
h

α+ σ
1−σ

i

ĥ
1

1−σ

(

1 +
(

hi

ĥ

)
σ

1−σ

)1+α( 1
σ
−1)

c (9)

Substituting these optimal factors into the cost function yields:

TCc(c, ĥ, hi) = pcc =
ωhα

i
(

1 +
(

hi

ĥ

)
σ

1−σ

)α( 1
σ
−1)

c, (10)

where ω = αα(1 − α)1−α.

3.2 Equilibrium

Given the prices of quality of children, quantity of children and consumption in

(4), (7) and (10), respectively, the solution to maximizing (1) subject to the budget

constraint, (2) yields:

ei =
θϕh1−φhφ

i − ηh̄

h̄(1 − θ)
, (11)

ni =
hi(1 − θ)

2(ϕh1−φhφ
i − ηh̄)

, (12)

and

ci =
ω

2
h1−α

i

(

1 +

(

hi

ĥ

)
σ

1−σ

)α( 1
σ
−1)

(13)

Equations (5), (6), (8), (9), (11), (12) and (13) yield the following seven proposi-

tions.
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Proposition 1 The educational choice, e∗, is strictly increasing in hi

Proof: Follows directly from differentiating equation (11) with respect to hi. 2

The intuition behind this result is straightforward. With a log linear utility func-

tion from consumption and full income of the children, the optimal level of edu-

cation is independent of the parent’s human capital, since any additional unit of

education is given to all children equally. Moreover, since any additional child

will be given the same education as her siblings, the optimal level of education

depends negatively on the price of education (quality) relative to fertility (quan-

tity).

The value of parental time is equal to her human capital. While quality is bought

in the market at a given cost, independently of parents human capital, quantity

requires some of parent’s time and, thus, its price positively depends on parent’s

human capital. Consequently, the relative price of quality declines in the parent’s

human capital, yielding a higher investment in education.

Notice that as parent’s human capital increases, the share of income that is allo-

cated to the quality of each child increases on the expense of the share of income

allocated to quantity. The intuition for this is simple. For low income parents, the

basic skill, η, which is equivalent to ηh̄ in terms of income, is relatively important.

As a result, parents find it optimal to invest a large share of income in quantity

and a low share in quality.14 In contrast, for high income parents, the value of

the basic skill in term of income, ηh̄, is relatively small, which induces parents to

allocate a higher share of income for quality on the expense of quantity.

Proposition 2 The fertility choice, n∗ is U-shaped as a function of hi

Proof: Differentiating (12) with respect to hi yields:

∂n∗

∂hi

=
(1 − θ)

(

(1 − φ)ϕh1−φhφ
i − ηh̄

)

2
(

ϕh1−φhφ
i − ηh̄

)2 .

14Notice that for parents with low human capital, η could be large enough such that the optimal
level of education is 0. We ignore this corner solution and assume that even the parents with the
lowest level of human capital, H , still choose positive level of education. Formally, we assume

that θϕh1−φh
φ
i − ηh̄ > 0 ∀hi.
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Thus,

∂n∗

∂hi



















< 0, for hi < h̃

= 0, for hi = h̃

> 0, for hi > h̃

Where h̃ =
(

ηh̄

(1−φ)ϕh(1−φ)

)
1
φ

2

The intuition behind this result is as follows. As described above, the optimal

level of education depends on the relative price of quality and the basic skill.

Fertility, however, depends on the share of income allocated to quantity and the

price of an additional child. Above, we already explained that the share of in-

come allocated to quantity decreases with parent’s human capital. We now turn

to analyze how the price for quantity changes with parent’s human capital to

determine the optimal level of quantity.

Marketization is an essential element in our mechanism that yields U-shaped

fertility pattern. Let us ignore for the moment this marketization channel, and

assume that quantity requires parents’ time only. In this case, with an increase in

parent’s human capital, both: parent’s income and the price for quantity increase

by the same proportion. Since parents allocate a lower share of their income to

quantity, the optimal number of children monotonically declines.

Marketization, however, affects the price for quantity that parents face. For par-

ents with low levels of human capital, (i.e., low income), marketization is low

and most of child raising is done by parents. Thus, the intuition explained above

holds. Parents with high levels of human capital, in contrast, outsource a major

part of child raising, which, in turn, reduce the price for children from parents’

point of view. This reduction could be sufficiently large to induces an increase in

fertility.

Notice from equation (7) that the price of quantity is ϕh1−φhφ
i . Thus, although it

increases with parents’ human capital, marketization causes this price to increase

at a lower pace than income does.15 Thus, for all hi > h̃, marketization implies

15Notice that the cobb-Douglas production function for quantity is not crucial for this result.
The Appendix provides a proof that this result holds for any CES production function.
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that the share of income allocated to quantity decreases at a lower pace than price

does, causing fertility to increase.

Proposition 3 Mother’s time spent on raising children, tnM , is strictly decreasing with

income, hi.

Proof: Substituting (12) into (5) gives:

tnM =
(1 − θ)φ

2(1 − φ)

h1−φhφ
i

(ϕh1−φhφ
i − ηh̄)

, (14)

differentiating (14) with respect to hi, yields:

∂tnM
∂hi

= −φ

(

φ

1 − φ

)1−φ
(1 − θ)

2

ηh̄ (h/hi)
1−φ

ϕh1−φhφ
i − ηh̄

< 0.

2

The intuition here is straightforward. First, with a log linear utility function as

given in (1), the share of resources allocated to children is one-half. Secondly,

as discussed above, the share of income allocated to quantity is declining in hi.

Finally, since child-care and mother’s time are aggregated using a homothetic

production function, the share of income allocated to each one of these two fac-

tors is independent of hi. Thus, parents’ time that is allocated to quantity declines

with mother’s education.

Proposition 4 Mother’s time spent on home production, tcM , is strictly decreasing with

income, hi.

Proof: Substituting (13) into (8) yields

tcM =
α

2

(

1 +
(

hi/ĥ
)

σ
1−σ

) , (15)

which is, unambiguously, decreasing in hi 2
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Since the consumption good is a Cobb-Douglas aggregate of the market good and

time, the share of resources allocated to each one of these factors is independent

of hi. However, the assumed gross substitutability between mother’s time and

housekeeper’s time yields a declining time spent by the mother as its price, hi,

increases.

Proposition 5 The labor supply, l∗ ≡ 1− tnM − tcM , is strictly increasing with mother’s

income, hi.

Proof: Follows directly from propositions 3 and 4 2

Proposition 6 The amount of baby-sitter services purchased in the market, tn∗B , is:

i Strictly increasing with income, hi, if θ < 1 − φ.

ii Strictly increasing with income for all hi ≥ h̃.

Proof: Notice from (6) that the amount of baby-sitter services purchased per child

is strictly increasing in hi. However, n∗ is strictly decreasing in hi for all hi < h̃

and strictly increasing in hi for all hi > h̃. Thus part ii of the proposition is trivial.

Substituting (12) into (6) and differentiating with respect to hi, implies that
∂tn

B

∂hi

is positive if ϕh1−φhφ
i > (1 + φ)ηh̄. Notice that for an internal solution for e∗, we

assumed that θϕh1−φhφ
i > ηh̄ for all hi. Thus, a sufficient condition for

∂tn
B

∂hi
> 0 for

all hi is θ < 1 − φ. 2

The intuition behind part i is simple. For hi < h̃ there are two opposite effects. On

the one hand baby-sitter services purchased per child are increasing in hi, while

the number of children is decreasing in hi. Notice that the rate at which fertil-

ity declines with income depends on the returns to education, θ, relative to the

elasticity of baby-sitter services with respect to children. If the former is larger,

the slope of the decline in fertility due to the quantity-quality trade-off is suffi-

ciently large and, therefore, total baby-sitter services purchased is not increasing

with income. Conversely, if the elasticity of baby-sitter services with respect to

children is sufficiently large, total baby-sitter services purchased is increasing for

all levels of income.
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Proposition 7 The amount of housekeeping services purchased in the market, tc∗H , is

strictly increasing with mother’s income, hi.

Proof: Follows directly from substituting (13) into (9) and differentiating with

respect to hi. 2

4 Supportive Evidence

4.1 Labor Supply and Marriage Rates

In Section 2 we have established that the association between fertility and women’s

education is U-shaped. Using the ACS sample for the years 2001-2009, we present

here evidence in support of our model. We begin with labor supply. It is well es-

tablished that the cross-sectional relationship between female labor supply and

education is upward slopping. Figure 4 shows that usual hours worked per week

during the past 12 months by women aged 25-50 indeed monotonically increases

with education.16 Notice that the difference across the educational groups is

quantitatively large. Among all women aged 25-50, women lacking a high school

diploma work somewhat more than 21 hours per week, while women with ad-

vanced degrees work more than 36 hours per week.

The positive correlation between fertility and labor supply for women with at

least a college degree, however, does not necessarily imply that highly educated

women work more and have more children. Since only a small fraction of women

gives birth in each year, it could be, for example, that women who gave birth in

a given year do not work at all during that same year. To address this, Figure 4

also shows the cross-sectional relationship between education and usual hours

worked for the sub-sample of women age 15-50 who gave birth during the refer-

ence period.17 As can be seen from the figure, highly educated mothers of new-

borns work more hours per week than less educated mothers with newborns.

16We restrict the minimum age to 25 because women with advanced degrees might still be out
of the labor market at younger ages.

17The figure remains intact if we restrict ages to 25-50.
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Figure 4: Usual hours worked by women aged 25-50 and women with newborns, 2001-
2009. Authors’ calculations using data from the American Community Survey.

We have thus far shown that highly educated women have higher fertility and

work more hours, and that among mothers to newborns, usual hours worked

increase with education. However, in relation to our model, one concern might

be that it is in fact the spouses who respond to a birth by lowering their labor

supply and in particular, that fathers to newborns, who are married to highly

educated women reduce their labor supply by more than those who are married

to women with lower levels of education. However, Figure 5 shows that this is

not the case.

Figure 5 shows that men who are married to highly educated women work more

than men who are married to women with lower levels of education, though men

who are married to women with advanced degrees work slightly less than men

who are married to women with a college degree. Interestingly, fathers to new-

borns work more than husbands who do not have a newborn at home, regard-

less of the education of their wives. More importantly, usual hours worked by
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Figure 5: Usual Hours Worked per Week 2001-2009: Married Men by the Educational
group of their Wives and Fathers to Newborns. Authors’ calculations using data from
the American Community Survey.

fathers to newborns monotonically increased with their wives’ education. Thus,

the spouses of highly educated women are not the ones substituting in childcare

for their working wives.

Another concern our model may raise is that marriage rates differ across different

educational groups. If married women have higher fertility rates and if more ed-

ucated women have higher marriage rates, more educated women’s higher fertil-

ity rates may not be caused by the availability of relatively cheaper childcare and

housekeeping services, but rather simply by their higher marriage rates. Figure

6 shows the fraction of currently married women by age-group and education.

As can be seen, the fraction of currently married women increases with age at

any level of education and for women above age 30, it increases with educational

24



0 . 70 . 8 F r a c t i o n o f c u r e r n t l y m a r r i e d w o m e n , 2 0 0 1 Ì 2 0 0 9
0 . 50 . 6
0 . 30 . 4

00 . 10 . 2
1 5 Ô 1 9 2 0 Ô 2 4 2 5 Ô 2 9 3 0 Ô 3 4 3 5 Ô 3 9 4 0 Ô 4 4 4 5 Ô 4 9h i g h S c h o o l D r o p o u t h i g h S c h o o l D i p l o m a S o m e C o l l e g eC o l l e g e A d v a n c e d D e g r e e

Figure 6: Fraction of currently married women by age and education. Authors’ calcula-
tions using data from the American Community Survey.

attainment only through college degrees. Notice that the fraction of women

with advanced degrees who are currently married is somewhat lower than that

of women with college degree. Thus, at least the increase in fertility between

women with college degree and advanced degree cannot be attributed to mar-

riage rates.

Another concern might be related to the mechanisms that govern these outcomes.

For example, it might be that the increase in labor supply of mothers of newborns

along the educational gradient, as shown in Figure 4, is driven by the pattern of

unmarried mothers, while the reverse is true among married mothers. Figure 7

presents usual hours worked for women aged 15-50 with a newborn by marital

status.18

18Both curves remain intact if we restrict age to 25-50.

25



4 0 . 0 0 U s u a l H o u r s W o r k e d p e r W e e k 2 0 0 1 ý 2 0 0 9 : W o m e n a g e d 1 5 ý 5 0 t o N e w b o r n s b y
2 6 . 4 4 3 0 . 8 12 7 . 8 3 3 2 . 1 7 3 4 . 8 83 0 . 0 03 5 . 0 0ork ed E d u c a t i o n a n d M a r i t a l S t a t u s

2 1 . 5 7 2 3 . 9 51 6 . 4 4 2 4 . 8 12 0 . 0 02 5 . 0 0usualh ourswo
1 5 . 0 21 0 . 0 01 5 . 0 0 h i g h S c h o o lD r o p o u t h i g h S c h o o lD i p l o m a S o m e C o l l e g e C o l l e g e A d v a n c e d D e g r e ef e m a l e e d u c a t i o nU s u a l h o u r s w o r k e d b y c u r r e n t l y m a r r i e d w o m e n w i t h a n e w b o r n 1 5 G 5 0U s u a l h o u r s w o r k e d b y c u r r e n t l y u n m a r r i e d w o m e n w i t h a n e w b o r n 1 5 G 5 0

Figure 7: Usual hours worked of women with newborns by marital status, 2001-2009.
Authors’ calculations using data from the American Community Survey.

Two features stand out from the figure. First, at any level of education, unmarried

mothers work more than married mothers. Second, and more important for our

theory, is fact that regardless of marital status, usual hours worked increase with

women’s education. In sum, Figures 5 and 7 imply that household labor supply

increases with mother’s education regardless of marital status.

4.2 Fertility, Education, and Inequality

In this section we provide evidence on the correlation between fertility and in-

equality. We do so by augmenting the regression models described in Section 2

with a measure of inequality. Our measure of inequality is the 90-10 log wage dif-

ferential for full-time full-year male workers, defined as working 35-plus hours

per week and 40-plus weeks per year (Autor, Katz and Kearney 2008).19 We es-

19Our results are essentially the same if we use the 90-10 log wage differential for full-time
full-year female workers.
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timate this measure using data from the March CPS for the years 2001-2009 and

allow it to vary by state and year.

The marketization hypothesis suggests that fertility will increase among women

whose income increases relative to that of childcare and housekeeping providers.

Furthermore, it suggests that the larger the increase in this relative income, the

stronger this effect will be. To test if this prediction is consistent with the data, we

add inequality and interaction terms of inequality and the educational dummies

to the specification in column (6) of Table 2. That is, we estimate the model

bist = e′ist · π + X ′

istβ + γIst + e′ist · Ist · λ + ǫist

where Ist is our measure of inequality and Xist includes family income and family

income squared, marital status dummies, age dummies, year and state dummies.

Notice that in this specification, πj +λjIst is the conditional probability of giving a

birth in the j educational category, j ∈ {1, 2, 3, 4, 5}, minus this probability in the

omitted category, high-school dropouts, j = 1. Formally, πj + λjIst = Pr(bist =

1|ej,ist, X) − Pr(bist = 1|e1,ist, X). Figure 8 demonstrates our estimates for πj +

λjIst. Since this difference in probabilities depends on the level of inequality, we

present these differences evaluated at the minimum, mean and maximum levels

of inequality in our sample.20

Three features emerge from this figure. First, the existence of an upward slopping

relation between fertility and women’s education, which we documented in Sec-

tion 2, is robust to controlling for inequality. Second, the upward shift of the

curve when inequality increases suggests that the differences in the conditional

probability of giving a birth increase with inequality. Finally, the shift in the curve

is the largest for women with advanced degrees, suggesting that an increase in

inequality increases the difference in conditional probabilities by a larger magni-

tude for highly educated women, compared to women with intermediate levels

of education.

20Because our measure of inequality varies by state-year, we cluster the standard errors at the
state level.
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Figure 8: The Partial Association between inequality and the probability of giving birth.

5 The United States versus Europe

In this section we study an application of our model to the differences between

the U.S. and Western Europe with respect to fertility, women’s time allocated to

labor supply and to home production. Our goal in this exercise is to show that

our model has the necessary elements to generate these differences. To this end,

we compute the average fertility, labor supply and time spent on home produc-

tion in the economy. We then analyze the effect of a mean preserving spread of

the distribution of women’s human capital. This is the model’s analogy to the

higher income inequality in the U.S., compared to Europe.

We assume that human capital is uniformly distributed over the support [H, H].

Formally, let hi ∼ U [H, H ]. In what follows we compute the aggregate levels of

fertility, time spent on raising children and time spent on home production. The

labor supply is directly derived from these measures.

Let N be the average fertility in the economy. Using (12), N is given by:
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N =

∫ H

H

1 − θ

2

hi

(ϕh1−φhφ
i − ηh̄)

f(hi) dhi

=
1 − θ

2(H − H)

∫ H

H

hi

(ϕh1−φhφ
i − ηh̄)

dhi (16)

The solution to this integral is a hypergeometric function for which the functional

form depends on φ. Consequently, to elaborate the macroeconomic behavior, we

assume that φ = 0.5, for which a close form solution for (16) exists.

Substituting φ = 0.5 into (16), integrating and substituting the boundaries yields:

N = (1 − θ) (17)
[

H
3/2

− H3/2

6h1/2(H − H)
+

ηh̄

8h
+

(ηh̄)2(H
1/2

− H1/2)

8h3/2(H − H)
+

(ηh̄)3

16h2(H − H)
ln

(

2h1/2H
1/2

− ηh̄

2h1/2H1/2 − ηh̄

)]

.

Let T n
M be the average time spent raising children in the economy. Using (14), T n

M

is given by:

T n
M =

∫ H

H

(

φ

1 − φ

)1−φ
(1 − θ)h1−φhφ

i

2(ϕh1−φhφ
i − ηh̄)

f(hi) dhi

=

(

φ

1 − φ

)1−φ
(1 − θ)

2ϕ(H − h0)

∫ H

h0

ϕh1−φhφ
i

(ϕh1−φhφ
i − ηh̄)

dhi (18)

Once again, substituting φ = 0.5, integrating and substituting the boundaries

gives:
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T n
M =

1 − θ

2(H − H)
[

(ηh̄)2

4h
ln

(

2h1/2(H)1/2 − ηh̄

2h1/2(H)1/2 − ηh̄

)

+
ηh̄

2h1/2

(

(H)1/2 − (H)1/2
)

+

(

H − H

2

)

]

=
1 − θ

2
[

(ηh̄)2

4h(H − H)
ln

(

2h1/2(H)1/2 − ηh̄

2h1/2(H)1/2 − ηh̄

)

+
ηh̄

2h1/2

(H)1/2 − (H)1/2

(H − H)
+

1

2

]

(19)

Finally, let T c
M be the average time spent in home production in an economy.

Using (15), T c
M is given by:

T c
M =

∫ H

H

α

2

(

1 +
(

hi/ĥ
)

σ
1−σ

)f(hi) dhi

=
α

2(H − H)

∫ H

H

1

1 +
(

hi/ĥ
)

σ
1−σ

dhi (20)

Similarly to the cases above, the solution to this integral is a hypergeometric func-

tion for which the functional form depends on σ. Consequently, to elaborate the

macroeconomic behavior, we assume that σ = 0.5, for which a close form solution

for (20) exists. Substituting σ = 0.5, integrating and substituting the boundaries

gives:

T c
M =

αĥ

2(H − H)
ln

(

H + ĥ

H + ĥ

)

. (21)

5.1 Mean Preserving Spread

Now we are ready to perform the mean preserving spread exercise and examine

the impact of inequality on average fertility, labor supply, time spent on home
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production and child-raising. Given the uniform distribution of income assumed

above, the average income is

h̄ =
H + H

2
⇒ H = 2h̄ − H (22)

We assumed that the average teacher possesses the average human capital in the

economy. Given the assumed uniform distribution of human capital, the average

human capital coincides with the median. Similarly, we assume that the aver-

age babysitter is located in the γ percentile and the average housekeeper is in

the δ percentile. Alternatively, we could have assumed that the h and ĥ take the

same value across countries. This latter assumption would still reduce the rel-

ative price of these services, but it would do so, only for those who are in the

upper tail of the distribution. In contrast, fixing the percentile of babysitters and

housekeepers better captures the idea that greater inequality reduces the relative

price of these services for the majority of the population. Our assumptions imply

that:

h = (1 − γ)H + γH ⇒ h = 2(1 − γ)h̄ − (1 − 2γ)H, (23)

and

ĥ = (1 − δ)H + δH ⇒ ĥ = 2(1 − δ)h̄ − (1 − 2δ)H. (24)

Mean preserving spread is, thus, increasing H while (22), (23) and (24) hold. Put

differently, by increasing H , in order to preserve the mean, H should be deter-

mined by (22). As the babysitters and the housekeepers are assumed, on average,

to be in the γ and δ percentiles, h and ĥ are being determined by (23) and (24),

respectively.

Figure 9 shows the results of a numerical example. As can be seen from the

figure, an increase in inequality leads to an increase in average fertility, consistent

with the evidence mentioned in the introduction. Similarly, time spent on child-

care is also increases in inequality. While we do not have a direct evidence on
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Figure 9: The effect of a mean preserving spread on economy’s averages: Fertility (N ),
mother’s time spent on child raising (T n

M ), mother’s time spent on home production (T c
M )

and labor supply. The following values of the parameters are assumed: θ = 0.5, η = 0.1, α = 0.5, h̄ = 1000,

H = h̄ + d, H = h̄ − d , γ = 0.25, δ = 0.125, where d is the value at the horizontal axis, which is positively correlated
with with human capital variation in the economy.

the relationship between inequality and time spent on child-care, women in the

U.S. spend more time on child care than their European counterparts (Guryan et

al. 2008). In contrast, time spent in home production is decreasing in inequality,

consistent with the evidence that women in the U.S. spend much less time on

this task compared to their European peers, while labor supply increases with

inequality, again consistent with the evidence on women labor supply in the U.S.

and Europe (Freeman and Schettkat 2005).

6 Concluding Remarks

We present new evidence about the cross-sectional relationship between fertility

and women’s education in the U.S. . between 2001 and 2009, showing that fer-

tility rate, as a function of education, is U-shaped. This pattern is robust to con-
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trolling for a host of covariates such as family income, marital and age dummies,

year and state of residence dummies, as well as state-level income inequality.

One may be skeptical, however, as to whether this pattern in fertility rates will

be translated into completed fertility. The evidence on completed fertility, thus

far, points to a decreasing relationship between fertility and education. How-

ever, given the nature of this measure, it is currently impossible to estimate com-

pleted fertility for generations born after the 1960s. However, for two reasons,

we assume that a good chance exists to observe the same U-shaped pattern in

completed fertility in the future. First, this pattern covers nine years of fertility,

almost one-third of the period during which a woman can give birth. Second,

with the exception of the post-World War II baby-boom, total fertility rate and

completed fertility rate in the U.S. have always tracked one another quite tightly

(Preston and Sten Hartnett 2008).

Our model demonstrates how parents can substitute their own parenting time for

market-purchased childcare. We show that highly educated women substitute a

significant part of their own parenting with childcare. This enables them to have

more children and work longer hours, consistent with the evidence. Further-

more, we show that these highly educated women not only work more and have

more children, they invest more in the education of each of their children. This

result may have important implications for the relationship between inequality

and economic growth . In particular, de la Croix and Doepke (2003) argue that

because poorer individuals have more children and invest less in the education of

each child, higher inequality leads to lower growth. The evidence presented here

that highly educated women choose larger families than women with intermedi-

ate levels of education may weaken or even undo this result. Nevertheless, this

inquiry is beyond the scope of the current paper and is left for future research.

Our model is consistent with data on time allocated to the labor market and to

home production (excluding childcare). However, it also suggests that mother’s

time allocated to raising children decreases with mother’s education. Guryan et

al. (2008) find that mother’s time allocated to childcare increases with mother’s

education, when child care is the primary use of time. Guryan et al. (2008) also

look at a broader definition of childcare called “with whom”. This includes
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parental time around their children even if the parents are not engaging in tasks

where “child care” is the primary activity. They found that “[i]n terms of the ed-

ucation gradient, high-educated parents and low-educated parents spend nearly

identical amounts of total time around their children. In other words, no educa-

tion gradient exists with respect to spending time around ones children.” (p. 30)

Ramey and Ramey (2010) argue that as slots in elite postsecondary institutions

have become scarcer, parents responded by investing more in their children so

that they appear more desirable to college admissions officers. Notice that in our

model, time spent on childcare does not include any investment in the child’s

human capital, which takes place in schools. Perhaps one way to reconcile our

model with the evidence regarding mother’s time spent on childcare and the ar-

gument made in Ramey and Ramey is to extend our model by allowing strong

complementarity between schooling time and parental time in the production of

the child’s human capital.

We conclude with an application of our model to the differences in fertility and

time allocation of women between the U.S. and Europe. To this end, we com-

pute average fertility and time spent on childcare, on home production and on

labor supply. We then analyze the effect of a mean preserving spread of the in-

come (human capital) distribution. Consistent with the evidence, we find that as

a result of an increase in income inequality, average fertility, time spent on child-

care and labor supply increase while time spent on home production declines.

Further research investigating differences between the U.S. and Europe in this

direction will likely be rewarding.
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TOTAL FERTILITY RATE BY EDUCATIONAL GROUPS 2001–2009

Year High-School High School Some College Advanced

Dropouts Graduates College Graduate Degrees

2001 2.36 2.23 1.88 1.82 2.08

2002 2.13 2.29 1.78 1.81 1.99

2003 2.14 1.98 1.70 1.72 1.99

2004 1.99 2.04 1.78 1.85 1.95

2005 2.37 2.07 1.81 1.84 1.96

2006 2.19 2.13 1.75 1.79 2.00

2007 2.27 2.09 1.76 1.74 1.99

2008 2.47 2.11 1.86 1.87 1.97

2009 2.32 2.09 1.81 1.74 1.93

Table 1: Authors’ calculations using data from the American Community Survey
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THE CORRELATION BETWEEN GIVING A BIRTH IN THE PAST 12 MONTHS AND WOMEN’S EDUCATION

Dependant Variable: Birth in the past 12 months

(1) (2) (3) (4) (5) (6)

High School Graduates 0.013*** -0.002*** -0.016*** -0.016*** -0.017*** -0.015***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Some College 0.013*** -0.002*** -0.023*** -0.023*** -0.024*** -0.021***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

College Graduates 0.024*** 0.005*** -0.014*** -0.014*** -0.015*** -0.009***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Advanced Degrees 0.029*** 0.008*** 0.001 0.001 0.000 0.007***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Family Income -2.20e-07***

(0.000)

Family Income Squared 3.96e-13***

(0.000)

Martial Status Dummies No Yes Yes Yes Yes Yes

Age Dummies No No Yes Yes Yes Yes

Year Dummies No No No Yes Yes Yes

State Dummies No No No No Yes Yes

Observations 3,198,937 3,198,937 3,198,937 3,198,937 3,198,937 3,198,937

R-squared 0.001 0.012 0.063 0.063 0.064 0.065

Table 2: Linear probability models. All models are weighted by ACS sampling weights. Robust
standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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THE CORRELATION BETWEEN GIVING A BIRTH IN THE PAST 12 MONTHS AND WOMEN’S EDUCATION

Dependant Variable: Birth in the past 12 months

(1) (2) (3) (4) (5) (6)

High School Graduates 0.147*** -0.004 -0.155*** -0.155*** -0.161*** -0.149***

(0.006) (0.007) (0.008) (0.008) (0.008) (0.008)

Some College 0.141*** -0.015** -0.228*** -0.231*** -0.238*** -0.217***

(0.006) (0.006) (0.008) (0.008) (0.008) (0.008)

College Graduates 0.241*** 0.039*** -0.142*** -0.145*** -0.153*** -0.113***

(0.006) (0.006) (0.008) (0.008) (0.008) (0.008)

Advanced Degrees 0.282*** 0.063*** -0.000 -0.004 -0.013 0.037***

(0.007) (0.007) (0.009) (0.009) (0.009) (0.009)

Family Income -0.000***

(0.000)

Family Income Squared 0.000***

(0.000)

Martial Status Dummies No Yes Yes Yes Yes Yes

Age Dummies No No Yes Yes Yes Yes

Year Dummies No No No Yes Yes Yes

State Dummies No No No No Yes Yes

Observations 3,198,937 3,198,937 3,198,937 3,198,937 3,198,937 3,198,937

Table 3: Probit models. All models are weighted by ACS sampling weights. Robust standard
errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Appendix

We Generalize the production function of raising children to a CES aggregate of
parent’s time and child-care from the form:

n = [(tM)ρ + (tB)ρ]1/ρ , ρ ∈ (−∞, 1]

Where the elasticity of substitution is 1
1−ρ

. tM and tB that minimize this cost
function are:

tM =
h

1
1−ρ

(

h
ρ

1−ρ

i + h
ρ

1−ρ

)

1
ρ

n

and

tB =
h

1
1−ρ

i
(

h
ρ

1−ρ

i + h
ρ

1−ρ

)

1
ρ

n

Substituting these optimal factors into the cost function yields:

C(n, h, hi) =
hh

1
1−ρ

i + hih
1

1−ρ

(

h
ρ

1−ρ

i + h
ρ

1−ρ

)

1
ρ

n = pnn

Where pn is the price for quantity. Given the cost function, the solution to the
optimization problem with regard to quantity is

n∗ =
hi(1 − θ)

2(pn − ηh̄)
.

Recall from the intuition described in the paper that marketization decreases the
price for quantity for rich parents. Specifically, the engine for this result to emerge
is that the price for quantity, pn should at most increase with parent’s income but
at a lower pace than parents income does. This implies that the ratio pn/hi should
decline with hi. Denote Ri = pn/hi. We get that
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Ri =
hh

ρ
1−ρ

i + h
1

1−ρ

(

h
ρ

1−ρ

i + h
ρ

1−ρ

)

1
ρ

Differentiating this ratio with respect to hi and rearranging yields:

∂Ri

∂hi

= −hh
2ρ−1
1−ρ

i

(

h
ρ

1−ρ

i + h
ρ

1−ρ

)

−1
ρ

Which is always negative.
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