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ABSTRACT

Re-Visiting the Easterlin Hypothesis:
U.S. Fertility 1968-2010

This study tests the effect of relative income — younger people’s earning potential relative to
their aspirations, as approximated by older families’ income — on two measures of fertility: the
proportion of women with an own child under one year of age, and the proportion of women
with at least one own child under eighteen. The results are highly supportive of the Easterlin
relative income hypothesis, finding a dominant negative effect of older family income that
extends due to postponement effects even into groups 11-15 years out of school. Increases
in older family income are found to account for 42% of the decline in the proportion of women
with a newborn, and 37% of the decline in the proportion with at least one own child, among
women 0-5 years out of school. In addition, the study finds a strong but changing effect of the
female wage: positive among women 0-5 years out of school, although slowly declining over
time, but negative among the older women with a dominant positive time trend that has
produced a positive effect in the last decade. It is hypothesized that the observed pattern of
increases in fertility among women with higher levels of education over the last decade has
been a function of this emerging positive effect of the female wage, among older more
educated women.
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The Total Fertility Rate (TFR) in the U.S. generally increased from 1998 through 2007, until the
beginning of the current Great Recession. It had risen to above-replacement level by 2006 — a level not
seen in 35 years (National Vital Statistics Report, 2010). What factors might have produced this increase?
Myrskyla, Kohler and Billari (2009) have suggested that advances in development (as measured by the
Human Development Index) in more developed countries have helped in this reversal. But what aspects
of development might have been at play, in what we think of as already "developed" economies? This
paper suggests that the female wage has played a large part in the reversal, with its increases exerting a
strong positive effect on women's fertility. This is in direct conflict with the "price of time™ model
(Mincer, 1963), which suggests that part of the "price" of children is the opportunity cost of the mother's
time, so that the female wage should exert a negative effect on fertility. It is argued here that the
increasing use — and acceptance — of paid childcare has removed this negative effect of the female wage,
and has seen the emergence of a stronger — positive — "income effect” of the female wage on childbearing.
The higher a woman's income, the more she is able to afford childcare — or to "buy back™ time to be with

her children.

Countering this positive effect, however, has been a strong negative effect of parental income, as first
hypothesized by Richard Easterlin (1978). Easterlin postulated a systematic shift in preferences resulting
from the fact that each successive generation, under economic development, experiences a successively
higher parental standard of living. "In effect, a... 'subsistence level' constraint is added to the analysis of
[fertility behavior] along with the budget line and production constraints.” (Easterlin, 1978, and Ahlburg,
1984). Because of this 'subsistence level' constraint, economic or demographic fluctuations could cause
periodic reversals in the secular downtrend in fertility, such as that observed in the developed countries in
the postwar period — the "Baby Boom". In the full Easterlin model, relative birth cohort size (the size of
one's birth cohort relative to the size of one's parents' birth cohort) inversely affects cohort earning

potential relative to material aspirations, which in turn affects cohort fertility.



According to the Easterlin theory, a large birth cohort meets unfavorable labor market conditions which
reduce the earning potential of young males relative to their aspirations. In an attempt to close the gap
between income and aspirations, members of such a cohort will tend to make a number of adjustments
including increased female labor force participation and delayed/reduced marriage and childbearing. In
addition, because young women in large cohorts will anticipate higher levels of labor force participation,
they will tend to enroll in college at increased rates. In this formulation the driving force behind both
increased female labor force participation and enrollments, and reduced fertility, is the desire of a large
cohort to improve relative economic status, with parental income as the measure of that cohort's material

aspirations.

Literature Review

Prior to the mid 1990s there was a plethora of studies on relative income and relative cohort size effects
on fertility. Most of these were reviewed in Olsen (1994), Pampel and Peters (1995), and Macunovich
(1998a). Olsen concluded that "the recent stability of the fertility rate suggests these theories do not have
good short term predictive power." Similarly, Pampel and Peters found only a contingent effect on
fertility at best. They concluded "the correspondence of the trends ends in the 1980s and appears in few
countries other than the United States. Our review emphasizes both the contingent nature of the Easterlin
effect and the way in which conditions have changed in recent decades to reduce the salience of cohort
size for social and demographic behavior". However, Macunovich reviewed seventy-six published
articles, concerned with both relative cohort size (RCS) and relative income (RY) effects on fertility, and
found that an inordinate weight had been placed on the one-third with unfavorable findings. A number of
problems were found in the studies, ranging from inappropriate formulations of a relative income
variable, to the use of categorical rather than continuous variables, omitted variables, and inappropriate

age groups.

In addition, Waldorf and Byun (2005) conducted a meta-analysis of 16 studies concerned with 334
estimated RCS effects on fertility, and found that just under half of them supported the Easterlin

hypothesis, while only 13% found negative results — but that a larger proportion of the "favorable" studies



were based on small sample sizes, than were the "unfavorable™ studies. 38% of the findings were
insignificant. They found that the differences between findings resulted from age sensitivity of the RCS
variable, the use of an (endogenous) income variable in the negative findings, and a publication bias
against insignificant findings, toward positive findings in the earlier part of the period covered (1982-
2002), and toward negative findings in the latter half. They found a disproportionate number of

insignificant findings using European data.

Since the period covered by these reviews there have, to this author's knowledge, been eight analyses, all
concerned with RCS effects on fertility. Macunovich (2000) found significant (negative) effects in a
study of 184 developed and developing countries. In 2002, Waldorf and Franklin conducted a test both of
spatial diffusion and the relative cohort size hypothesis using a cross-section time-series analysis of
regions in Italy. They found that the data support the Easterlin hypothesis in terms of labor market
movements, but not in terms of regional diffusion. McNown and Rajbhandary (2003) conducted a
cointegration analysis of U.S. time series data for the period 1948-1997, and found support for the
Easterlin hypothesis, in terms of RCS effects both on fertility (negative) and female labor force
participation (positive). Jeon and Shields (2005) found support for the hypothesis using panel data for
OECD countries 1975-1999. For Middle Eastern countries, Akin used an RCS variable in panel data, and
found insignificant results. Sevilla (2007) found strong support using panel data for 90 developed and
developing countries 1974-1994, with results equally strong for both groups. And Jeon and Shields
(2008) found support using U.S. time series data covering the period 1913-2001. The most recent RY
studies were conducted by Macunovich (1996, 1998b), both using U.S. time series data, and both with
findings that supported the hypothesis. Similarly, Macunovich (2002) found highly significant effects in

support of the hypothesis using more disaggregated data for the U.S.

Relative Cohort Size, or Relative Income?

It is to some extent not surprising that studies in the later 1980s and 1990s found insignificant or negative
effects of relative cohort size on fertility, as indicated by Pampel and Peters, and by Waldorf and Byun.
As Macunovich (1999) showed, the relationship between relative cohort size and relative wages is a
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complicated one, at least in the U.S., with less negative effects for those on the rising portion of a baby
boom, and more negative ones on the declining side due to "bottleneck™ and aggregate demand effects of
relative cohort size. The bottleneck effect occurred because many young men entering the labor force
when cohort size was increasing remained unemployed or underemployed, and they then competed for
jobs that would otherwise have been taken by those in the smaller cohorts after the peak of the boom had
passed. The aggregate demand effect is hypothesized to occur because increasing numbers of young
people, in the household formation stage, increased the demand for durable goods thus spurring economic
growth and the growth of wages. But after the peak of the boom, decline in the size of this young cohort
dampened economic growth and the demand for labor — and hence the potential growth of young people's

wages. Thus one would not expect relative income to rise in negative symmetry with its previous decline.

In addition — and perhaps even more significantly — in the U.S. after 1980, while relative cohort size was
falling, older women's labor force participation, especially among married women with children, was
rising quite dramatically. This had the effect of raising the older family income that forms the
denominator of an RY variable much more sharply than it otherwise would have, thus dampening any
increase in relative income that might have occurred as a result of changing RCS. In other words, the
symmetry between RCS and RY - and hence fertility — was to a great extent destroyed in the 1980s and
1990s in the U.S., both through asymmetric effects of RCS, and rising female labor force participation.
However, the relationship between RY and fertility might be expected to remain — as was demonstrated in

Macunovich (1996, 1998b).

The problems of asymmetry between RY and RCS are illustrated in the graphs in Figures 1 and 2. Figure
1 illustrates two different relative measures, for young men in the first fifteen years out of school. Down
the left hand side are relative wages — the average hourly wage of young men at each educational level,
relative to the average hourly wage of older men with 25-34 years of work experience, with the same
levels of education (roughly equivalent to men aged 45-54). This is the measure that Macunovich (1999)
showed to be largely a function of RCS. Down the right hand side are relative incomes — the average

wage of young men at each educational level, relative to the average family income of families with head



of either sex aged 45-54 and the same level of education’. This latter measure is constructed in the spirit
of Easterlin's relative income concept: a young person's earning potential relative to his aspirations.
Superimposed on all the graphs is the inverted shape of the Total Fertility Rate (TFR) lagged 25 years — a

measure of (inverted) RCS.

One can see in these graphs that the recovery of relative wages was much stronger after the peak of the
Baby Boom had entered the labor market in the mid-1980s, than was the recovery of relative income.
Older families' incomes — the denominator in the relative income variable — were rising too fast during
this period, thanks to the entry of so many older women into the labor force. Younger males' wages

couldn't keep up with that doubled rate of increase.

The differential is illustrated in Figure 2, which compares trends in the incomes of fathers aged 45-54,
and the income of families with head of either sex aged 45-54. In all but the lowest education category
(<12 years), the gap between the two has widened significantly over the study period. Over all education
levels, fathers' incomes increased by only 2.5% between 1970 and 2010, from $52,320 to $53,620 in 2009
dollars, whereas family income increased by 30.4% during the same period, from $69,408 to $90,522.
Between 1968 and 2010, older families' income increased by 44.6% while fathers' income increased by
only 12.7%. This differential is the primary reason for the disconnect between RCS and RY, after the

peak of the Baby Boom had entered the labor market.

Measures of Relative Income?

Easterlin (1987) has characterized his concept of relative income as (earnings potential)/(material
aspirations). He operationalized this measure using "the recent income experience of a young man relative
to the past income of the young man's parents." The concept is hypothesized to operate at the micro level;
that is, young adults are assumed to set their desired standard of living based on the standard of living

experienced in their own parents' homes.

! Family income in the denominator is in thousands.
2 This section is drawn largely from Macunovich (1996).
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However, there has been little research on the formation of material aspirations, so that the formulation of
a relative income measure at the micro level is fraught with hazards. What is an appropriate relative
income measure for an unmarried woman? And when looking at married couples, do we need a
comparison of earnings of the husband or the wife, or both -- and relative to his parents, to her parents, or
both? Not only have none of these questions been answered to date: in general we lack micro datasets
which provide information on first and second generation income and fertility behavior for both partners

in a union.

Thus any tests of the Easterlin Hypothesis at the micro level have either used gross proxies for the relative
income measure (such as occupational data or responses to questions such as ~"How well-off are you?"--
see MacDonald and Rindfuss, 1978), or used data only for the male in the couple, assuming that his
preferences dominated in the household -- or they have done both. In addition, micro level formulations
treat aspirations as being only a function of parental income, whereas it is likely that peer groups and

other larger-scale social phenomena also operate on individual aspirations.

Such problems do not occur in more aggregate analyses. At the aggregate level we don't have to associate
individuals with their own parents, or with their own spouses, but rather a young generation with its

parental generation. We can use average household income in the parental generation as a measure of the
average desired standard of living for both males and females in the younger generation, and this measure

will better approximate both parental and other influences on a cohort's aspirations.

In addition, working at the aggregate level of analysis in a relative income context helps us address the
problem of delayed/postponed marriage as it affects extra-marital fertility, since there has been a marked
increase in the incidence of out-of-wedlock births. This makes it difficult to specify the effects of male
relative income on females at the micro level. An aggregate relative income model of fertility accounts
for such slippage, in that low male relative income prompts males to delay/postpone marriage, leaving
more young women at risk of extramarital fertility. Incorporating the female wage in such an aggregate

model, with allowance for its changing income effect, permits the female wage to exert the primary



income effect on fertility in periods of low male relative income — as it would for a population containing

large numbers of single women.

Macunovich (1996, 1998b) used U.S. national time series data for tests of Easterlin's relative income
model, and this study follows suit but with much more disaggregated data — at the level of year-state-race-
education-experience specific cells. It is assumed that fertility among individuals in the first fifteen years
out of school will respond to parental income measured at their corresponding year-state-race-education

specific level.

A Look at the Rest of the Data

What has been happening to the other variables of interest here — female wages and fertility itself?

Figure 3 is the female equivalent of Figure 1. That is, down the left side, by education level, is the
starting wage of women relative to the average wage of men aged 25-34. Down the right side, by
education level, is the starting wage of women relative to average family income in families with head of

either sex aged 45-54°.

The figures down the left side suggest that young women's relative starting wage has been a close
function of RCS over the years, like young men's average wage. This is particularly apparent for women
with twelve or fewer years of education, where the pattern of their wage relative to the wage of men with
25-34 years' work experience conforms almost exactly to the shape of the inverted lagged Total Fertility
Rate — even to the tailing-off since 2000. The starting wage is used here because women's wages are
highly endogenous, depending on their continuity of work experience. So in the remainder of this study,

only their starting wage will be used, to test its effect on fertility.

Down the right hand side of Figure 3, as on the right hand side of Figure 1, we see that women's starting

wage has not performed as well relative to average older family income. Only for women with less than

® The average family income is in thousands.



twelve years of education has there been a full recovery to pre-Baby Boom levels — even higher, in fact,

since 2000.

Figure 4 presents patterns of two measures of fertility. On the left hand side we see the proportion of
women with a newborn — a child under one year of age — by years out of school. On the right is the
proportion of women with at least one child. The only really substantial increase since the mid-1970s has
been among women 11-15 years out of school, although in general since 2000 there has been a noticeable
increase for all women 1-15 years out of school. These are the two variables which will be modeled in

this study.

Data and Methodology

The data are taken from the March Current Population Survey (CPS) for the years 1968-2010, as made
uniform in CPS Utilities. All individual-level data has been aggregated into sex-year-state-race-
education-experience cells®. Only currently unenrolled individuals were included in the analyses, and CPS
weights were used in all cases. The CPS weights were normalized to sum to one in each year, in order to
avoid giving any one year undue influence on the results. Analysis has been performed using Stata's

“robust" OLS option that removes outliers’.

The assumption in all of these analyses is that the relative income comparison so difficult to quantify at
the individual level using available data sources can be approximated using regional year-race-education
level average parental income measures. Thus it is assumed that, all other factors held constant, young
adults in a given year-state-race-education group with high parental income will feel relatively poorer

than young adults where parental income in such a group is lower.

* Experience is measured as years out of school, using age-6-years of education. Only non-enrolled individuals are
included in the analyses. The state groupings differ over the period, with 30 groups in the 1968-72 period, 23 in the
1973-76 period, and 51 from 1977 onward (including the District of Columbia). In all regressions, dummies for the
21 groups which have been common over all years, are included, together with dummies for years out of school.
> Standard errors were clustered at the state level in results available from the author, where results were very similar
to those reported here.

9



Two measures of fertility were used, both taken from the CPS: the proportion of women with a newborn —
an own child under one year of age — and the proportion with at least one own child under eighteen.
Although the latter variable can increase with years out of school, this effect is controlled for by including
"years out of school” dummy variables. Each variable was calculated in year-state-race-education-"years
out of school™ specific cells. CPS person-weights were used in calculating the proportions, and cell
weights in estimating the regressions. The weights were all normalized to sum to one in each year, in

order to avoid giving any one year too much influence on the estimates.

Average family income was calculated in year-state-race-education specific cells, using family weights.

In 1976, where family weights were missing, all weights were set to one. Only families with head of
either sex aged 45-54 were used in the calculations, under the assumption that this would be the age group
most likely to have teenaged children. For young people 0-5 years out of school, this variable was lagged
three years, under the assumption that this would approximate the time when individuals would have been
most influenced by parental income. For those 6-10 years out of school the variable was lagged eight

years, and for those 11-15 years out of school, it was lagged thirteen years.

Family income was topcoded to 1975 levels in 2009 dollars ($204,918), since this was the year when CPS
topcodes were most restrictive. This involved at the most, 895 families out of 13,341 in 2009 and 844 out
of 13,568 in 2010. In all other years it involved less than 500 families, and in most only about 200

families. However, for all topcoded families income was multiplied by a factor of 1.45, following on Blau

and Kahn (2007).

Average male wages were calculated at the year-state-race-education-"years out of school" level, using
CPS person weights, and calculated as total annual income from wages divided by total hours worked.
Hours and weeks worked in the years prior to 1976 were allocated using an algorithm developed by Finis
Welch (1979). Individuals were dropped from the analysis if the calculated wage was less than $2.50 or
more than $250 per hour, in 2009 dollars (again following Blau and Kahn, 2007). The expected hourly

wage was used: the estimated wage multiplied by the year-state-race-education-"years out of school"
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specific employment rate, to allow for local unemployment®. In matching male wage cells to the cell
fertility proportions, a one-year gap was assumed between the ages of males and females, with the males
one year older than the females, on average. In addition, the male wage was lagged one year to
approximate the period of gestation. Quintiles of male wages were calculated by year and state, for
estimating a possible differential effect of the female wage, depending on the level of male wages, as in

Macunovich(1996, 1998b).

Only the average starting wage of women was used in the analysis (the wage of women 0-1 year out of
school), because of the endogeneity of the female wage (that is, the wage can be affected by a woman's
amount of participation in the labor force). Here again, hours and weeks worked prior to 1976 were
allocated using the Welch algorithm, and individuals were dropped from the calculation if the hourly
wage was calculated to be less than $2.50 or greater than $250 per hour, in 2009 dollars. CPS person
weights were used in the calculation, and here again the female wage was lagged one year to approximate

the period of gestation.

The models estimated were:

Newbornkyt =0+ ﬂlwmykﬂyt_l + B W, Tt ,6’3FYt_j +B'X+u k=0-15,t=1-42, j=3,8,13 @
Prop_kidsk't =B+ ,BleJMJ_, + B W, 1 +ﬂ3FYt_j +B'X +u k=0-15,t=1-42, j=3,8,13 (2)
where

newborng; = proportion of women with an own child under one year old, k years out of school, in time
t

prop_kidscs =  proportion of women with at least one own child under age eighteen, k years out of
school, in time t

Whksit1 =  the average hourly wage of men k+1 years out of school, at time t-1.

Wi 1 =  the average starting wage of women in time t-1.

FYy average income of families with head of either sex aged 45-54, at time t-j where j is 3
years for women in their first 5 years out of school, 8 years for women 6-10 years out of
school, and 13 for women 11-15 years out of school.

B'X = atime trend and a vector of dummy variables: one for married, two for race (Black and

Other Non-white, with White as the omitted group), five for educational level (<8, 8-11,
13-15, 16 and >16 with 12 years as the omitted group), and twenty for 21 uniform state
groupings

® The results using this expected wage were found to be very similar to those using the observed average wage,
however.
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Each of the models was disaggregated at the state-race-education level. In addition, each model was
estimated with an interaction term between the female wage and time, and interaction terms between the
female wage and quintiles of the male wage, to test whether the effect of the female wage changes over

time, and depending on the level of male wages, as found in Macunovich (1996, 1998b).

Results: Proportion of Women with at Least One Own Child

Table 2 presents results for the proportion of women with at least one own child under 18. What comes
across resoundingly in all of the results In Table 2 is the significant negative effect of older family income
on this indicator of fertility. This is consistent with the Easterlin hypothesis, and the negative sign
combined with the secular pattern of older family income shown in Figure 2 goes a long way toward
explaining the general lack of recovery of fertility after the 1970s. In addition to being highly significant,
the older family income variable displays a large standardized coefficient: in general, larger than any
other coefficients apart from the positive ones for Blacks and for women with 8-11 years of education,
and the negative ones for women with 16 or more years of education. The effect of older family income
is largest for women 0-5 years out of school, but it remains significant even for those 6-15 years out of
school, which makes sense if there is a cumulative effect of older family income on early fertility. For
women 0-5 years out of school, the elasticity with respect to older family income is 0.18 — thus given the
44.6% increase in older family income between 1968 and 2010, this would account for 42% of the 19%

drop in the proportion with at least one child, which occurred during this period.

Along with this effect of older family income, the effect of the female wage is most notable. Its effect is
not significant until an interaction term with the time trend is added. Then, for women 1-15 years out of
school over all, and for women 6-10 and 11-15 years out of school, its base effect is estimated to be
significantly negative, but this effect is dominated by a highly significant positive effect of the time trend.
The effect of the female wage has become increasingly positive over time. Combining the two non-

standardized coefficients for the female wage one finds that the negative effect declined rapidly, to the
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point where the total effect turned completely positive after 1998. The only exception is for women 0-5
years out of school: there, the basic effect is estimated to be positive (although significant only at the
13% level) with an insignificantly negative time trend. If one takes into consideration the statistically
insignificant negative time trend, it indicates that the effect of the female wage would not turn fully
negative for this group until 2038. Thus, the estimates indicate that the effect of the female wage since at
least 2000, for all women 0-15 years out of school, has been positive in terms of the proportion of women
with at least one child. This positive effect is consistent with the increasing fertility that has been

observed among older more educated women in the last decade (Vere, 2007).

When interaction terms between the female wage and male wage quintiles are added, we see that the
effect is strongest when the male wage is lowest. For women 0-15 years out of school over all, and for
women 6-10 years out of school, there is a significant positive effect of the interaction with the first male
wage quintile. For the other two groups, there are significant negative coefficients on the interactions with
the fourth and fifth quintiles. This finding is in agreement with Macunovich (1996, 1998b): the positive
effect of the female wage seems to be strongest when the male wage is low — its income effect is stronger

there.

Surprisingly, the expected male wage (the average wage multiplied by the employment rate) in Table 2 is
estimated to have a significant positive effect only for the fertility of women 0-15 years out of school over
all. Thus the full effect of relative income as hypothesized by Easterlin — male earning potential relative
to older family income as a measure of aspirations — dominates only if one considers the entire group 0-15
years out of school. The effect of the female wage relative to older family income appears to be more

important than the effect of male relative income.

In terms of the other estimated effects in Table 2, the coefficient on the Black categorical variable is
highly significantly positive for all but the 11-15 group. Similarly, the estimated effect is positive and

highly significant for women with less than twelve years of education, with the effect strongest for
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women with 8-13 years of education. It is negative and significant for women with more than twelve
years of education, with the effect by far largest for women with just sixteen years of education. It is
notable that there is no significant time trend for women 0-5 years out of school, with respect to the
proportion having at least one child, once the other variables have been controlled for. There is, however,

a negative trend for women 6-15 years out of school.

Results: Proportion of Women with an Own Child Under One Year of Age

Table 3 displays a more nuanced effect of older family income, for this measure of fertility. It has an
overall significant negative effect for all women 0-15 years out of school, and a (larger) significant
negative effect specifically for women 0-5 years out of school. Here again, for this younger age group,
the standardized coefficient on older family income is large: comparable to those on the female wage
variables. But the effect of older family income for women 6-10 years out of school, while negative, is
not statistically significant, and it is positive but not significant for women 11-15 years out of school.
These latter effects would be consistent with the idea of postponement due to the relative income effect:
postponing at earlier ages due to low relative income leads to a positive effect at older ages. But the
overall negative effect for the entire group 0-15 years out of school indicates that the postponement effect
dominates: early postponement due to older family income lowers overall fertility. At 0-5 years out of
school, the elasticity with respect to older family income is 0.19 — thus given the 44.6% increase in older
family income between 1968 and 2010, this would account for 37% of the 23% drop in the proportion of

women with an own child under age one that occurred during this period.

The female wage for women 0-15 years out of school over all, and for women 6-10 years out of school,
displays a negative and significant effect which is then overwhelmed by a positive time trend. Here
again, as with the proportion of women with at least one child, the effect of the female wage is estimated
to have turned completely positive after about 1998. This same pattern holds for women 11-15 years out
of school, but is significant only at the 15-20% level. As in Table 2 the effect is reversed however for

women 0-5 years out of school, where the basic estimated effect is positive, with a negative time trend
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that is barely significant at the 10% level. Here, the effect is estimated to have been positive until about
2008. The interaction terms between the female wage and male quintiles were not statistically significant

for this measure of fertility, and thus have not been included in Table 3.

The male expected wage in Table 3 displays a significant positive effect only for women overall, and for
women 11-15 years out of school. Here again, the ratio of the female wage to older family income

appears to be stronger than that of the male wage to older family income.

In terms of the other variables in Table 3, the estimated coefficients on the Black categorical variable are
negative and significant here, rather than the strong positive effect seen in Table 2. A similar turnaround
is seen with the education dummies, for women 6-15 years out of school. The coefficients for women
with 16 years of education are now positive, rather than the negative seen in Table 2, as are those for
women with more than sixteen years of education, among women 6-10 years out of school. Only the
positive coefficient for women 6-10 years out of school, with sixteen years of schooling, is statistically
significant, however. This difference from Table 2 probably reflects the recent changes that have been
noted elsewhere, of increasing fertility since 2000 among women with higher levels of education (Vere,
2007). Here again, as with the proportion with at least one child, it is notable that there is no significant
time trend for women 0-5 years out of school once the other variables have been controlled for. There is,

however, a negative trend for those who are 6-15 years out of school.

Discussion

Richard Easterlin in 1978 hypothesized that young people's fertility would be positively influenced by
patterns of male relative income — the earning potential of young males relative to their aspirations, with
their aspirations a direct function of their parents' income when they were growing up. This relative
income was hypothesized to be, in turn, a negative function of the young people's relative cohort size —

the size of their own birth cohort relative to that of their parents' cohort. This was hypothesized to be due
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to imperfect substitutability between experience groups in the labor market, with an oversupply of young

workers pushing down their wages relative to those of older workers — their own fathers, in effect.

Early studies for the most part supported these hypotheses, at least for the U.S., finding an inverse
relationship between relative cohort size and fertility — but later studies were not so supportive. The
graphs in this study indicate why this turnaround probably occurred. Male relative wages, hourly wage of
young men relative to the hourly wage of men with 25-34 years' work experience, did indeed remain a
function of relative cohort size — and this was supported by findings in Macunovich (1999). The theory of
imperfect substitutability in the labor market appears to hold true. But male relative income, the hourly
wage of young men relative to older family income, did not follow suit, and this appears to be a result of
increasing female labor force participation — two-earner families pushing up family income relative to the
earnings of the father alone. This increasing female labor force participation, however, has been shown
to be a function of relative cohort size, as well, with younger women in the 1970s and 1980s entering the
labor force to supplement the falling earnings of young men (McNown and Rajbhandary, 2003;
Macunovich 1996), producing older two earner families in the last two decades. Thus what we have been
observing has indeed all been a function of relative cohort size — but the relationship is more complex

than was originally hypothesized, due to the labor force behavior of young mothers.

What this study has done, then, is to look directly at the effect of relative income on fertility, rather than
at the effect of relative cohort size, since relative income is assumed to be the proximate determinant of
young people's fertility. But such an analysis is made difficult by the fact that data on parental income —
certainly the income of both sets of parents for a partnership — is not collected in available data sets for
the U.S’. So this study has approximated the relationship between young people and older family income
by using more aggregated data — looking at young people in year-state-race-education-"years out of
school™ specific cells, and assuming that the behavior in these cells would be related to older family

income in corresponding year-state-race-education specific cells. And instead of looking just at the

 An exception is the General Social Survey, which contains a categorical variable estimating whether the parental
income when the respondent was 16 was "far below, below, average, above, or far above" average income. This
variable may, however, be influenced by the respondent's own estimation of what was "average".
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youngest cohort of individuals — those just, say, 0-5 years out of school — this study has examined

behavior in the entire group 0-15 years out of school, to trace longer-term effects of parental income.

Two measures of fertility have been used in the analyses: the proportion of women with an own child
under one year of age, and the proportion of women with at least one own child under age eighteen. The
results are highly consistent. They show a strong negative effect of older family income, and positive
effect of the male wage, overall for women 0-15 years out of school. The negative effect on the
proportion with newborns is more nuanced, however, in looking at three specific subgroups — those 0-5,
6-10 and 11-15 years out of school. There is a strongly negative effect of older family income on those 0-
5 years out of school, but this effect is insignificantly negative for those 6-10 years out, and
insignificantly positive for those 11-15 years out — with both effects probably reflecting the result of
postponement earlier on: postponement in the early years leads to higher fertility in later years. But the
overall negative effect for the entire group 0-15 years out of school indicates that the postponement effect

dominates: early postponement due to rising older family income lowers overall fertility.

The negative effect of older family income on newborns in the 0-5 group obviously cumulates, then, so
that in looking at the other fertility variable — the proportion with at least one child — there is a significant
negative effect of older family income all the way up the line, in lagged form, even to those 11-15 years

out of school. Thus the results provide strong support for Easterlin's relative income hypothesis.

Another finding is also notable, regarding the effects of the female wage. Only the starting wage is
considered, given its endogeneity, and the results indicate its very strong effects. They are much stronger
than those of the male wage, and the effects have been changing over time. For young women 0-5 years
out of school they have been positive throughout the study period — both in terms of newborns and in
terms of having at least one child — although there has been a weak negative time trend suggesting that
this effect might have turned slightly negative in the last few years, in terms of newborns. In terms of

having at least one child, the effect would not turn negative until well into this century (2038). For
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women 6-10 and 11-15 years out of school, however, the effect of the female wage on both measures of
fertility started out negative, but is estimated to have turned positive by about 1998. This is very
consistent with the observed pattern of increases in fertility among women with more education and
hence higher incomes, since about 2000 (Vere, 2007). The effect of higher levels of education on the

proportions of women with newborns is estimated to be (insignificantly) positive, rather than negative as

one might expect.

Thus we have two strong effects dominating the results with regard to both measures of fertility. One isa
negative effect of older family income, as young people compare their own financial position to that of
their parents and postpone or avoid children if they find themselves falling short. The other is a strong
but changing effect of the female wage, with a positive but slowly declining effect among women 0-5

years out of school, and a negative effect among women 6-15 years out of school that has gradually
turned positive since about 1998. So in terms of the above-replacement fertility we have observed in the
U.S. over the past decade, then, it would seem that the rising position of women in society — and hence

their rising wage — has to some small extent countered the negative effect of rising older family incomes.
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Figure 1: Relative Wage and Relative Income Comparisons (3-yr moving averages)
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income is in thousands.
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Figure 2: Comparison of Trends in Fathers' and Families' Income (3-yr moving averages)
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Figure 3: Women's Starting Wage Relative to the Wage of Men with 25-34 Years' Work Experience (3-yr
moving averages)
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Figure 4: Patterns of Fertility 1968 — 2010 (3-yr moving averages)
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Table 1: Summary Statistics — Means and Standard Deviations

1968 1990 2000 2010
Proportion with one child under one year of age, by years out of school:
0-5 .134(.24) 122(.27) .098(.25) .099(.23)
6-10 .165(.27) .133(.26) .116(.26) .122(.25)
11-15 .088(.21) .073(.19) .065(.19) .071(.19)
all 134(.12) .105(.26) .091(.25) .100(.25)
Proportion with at least one child by years out of school:
0-5 .369(.37) .314(.39) .311(.39) .287(.37)
6-10 .755(.32) .607(.33) .589(.39) .591(.38)
11-15 .842(.29) 740(.33) .715(.36) 728(.34)
all 641(.44) .555(.54) .536(.45) 518(.44)
Male wage by years out of school:
0-5 15.3(8.4) 14.7(10.0) 15.7(11.8) 17.4(15.4)
6-10 18.3(7.5) 19.0(10.7) 21.0(14.3) 21.9(16.5)
11-15 19.9(10.2) 21.9(11.4) 23.6(16.5) 26.2(21.9)
all 17.6(9.0) 18.3(11.1) 19.9(14.6) 21.7(18.5)
Female starting wage by years of schooling:
<12 9.0(5.6) 8.2(6.7) 11.7(13.0) 10.1(7.6)
12 9.8(3.5) 9.4(6.2) 10.4(8.0) 8.9(3.5)
>12 14.9(10.0) 12.9(11.3) 16.2(16.7) 15.5(12.6)
all 12.0(8.2) 10.9(9.5) 13.7(14.4) 12.9(10.7)
Older family income by years of schooling (000's):
<12 42.2(14.7) 47.7(25.4) 42.4(22.0) 39.9(21.8)
12 57.0(18.0) 70.7(24.2) 65.6(23.4) 62.8(23.3)
>12 82.2(29.4) 108.7(44.8) | 113.7(46.8) | 104.7(51.0)
all 62.1(29.0) 81.5(45.2) 86.1(49.1) 81.0(49.6)

Standard deviations in parentheses.
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Table 2: Robust Regression Results for the Proportion of Women with at Least One Own Child

0-5 years out of school 6-10 years | 11-15years | 0-15years

# of Observations 45955 45955 45955 45955 45955 33665 28378 107998
Adj. R-Square 0.3571 0.3585 0.3587 0.3587 0.359 0.1985 0.0726 0.5209
Male Expected Wage 0.000 0.002 0.001 0.002 0.007 0.004 0.016 0.011
(0.1) (0.4) (0.2) (0.3) (1.0) (0.6) (1.5) (2.9)

Female Starting Wage 0.001 0.005 0.006 0.024 0.031 -0.072 -0.163 -0.047
(0.2) (0.8) (1.0) (1.6) (2.0) (-2.9) (-4.5) (-4.6)

Older family income -0.075 -0.066 -0.064 -0.063 -0.025 -0.026 -0.038
(-8.9) (-7.5) (-7.3) (-7.2) (-2.3) (-2.1) (-7.8)

Time -0.016 -0.001 -0.001 -0.127 -0.125 -0.068
(-3.2) (-0.2) (-0.2) (-8.6) (-8.1) (-9.9)

Time*Female wage -0.026 -0.023 0.100 0.205 0.061
(-1.3) (-1.2) (3.4) (5.2) 4.9

Q1*Female wage 0.007 0.012 0.004 0.010
(1.1) (1.8) (0.5) (2.9

Q2*Female wage 0.002 0.000 0.000 0.003
(0.4) (0.2) (0.0) (1.0

Q4*Female wage -0.018 -0.001 -0.012 -0.005
(-3.1) (-0.1) (-1.2) (-1.4)

Q5*Female wage -0.013 -0.012 -0.035 -0.007
(-1.9) (-1.0) (-2.1) (-1.5)

Black? 0.115 0.099 0.101 0.102 0.103 0.051 0.013 0.051
(22.8) (18.4) (18.8) (18.8) (19.0) (7.9) (1.8) (17.4)

Other non-white? -0.005 -0.008 -0.006 -0.006 -0.006 -0.003 -0.013 -0.006
(-1.3) (-2.0) (-1.6) (-1.5) (-1.5) (-0.5) (-1.8) (-2.5)

Years of schooling:

<8? 0.026 0.021 0.021 0.021 0.022 0.022 0.013 0.014
(6.2) (5.0) (5.1) (5.2) (5.3) 4.2) (2.3) (6.4)

8-11? 0.136 0.122 0.123 0.124 0.127 0.130 0.077 0.092
(26.6) (22.8) (23.00 (23.0) (23.1) (21.8) (11.1) (32.7)

13-15? -0.063 -0.047 -0.047 -0.048 -0.048 -0.048 -0.010 -0.031

(-12.8)  (-9.0) (-8.9) (-9.1) (-9.0) (-7.0) (-1.2) (-10.4)

16? -0.217 -0.174 -0.176 -0.179 -0.175 -0.182 -0.106 -0.129

(-41.5) (-25.0) (-25.2) (-24.9) (-23.8) (-18.4) (-9.1) (-31.1)

>16? -0.076 -0.042 -0.045 -0.046 -0.043 -0.084 -0.071 -0.052

(-15.3) (-6.8) (-7.2) (-7.3) (-6.7) (-8.6) (-6.1) (-13.1)

t-statistics in parentheses. Standardized coefficients. All regressions were saturated with state and "years out of school" dummies.
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Table 3: Robust Regression Results for the Proportion of Women with an Own Child Under One Year of Age

0-5 years out of school 6-10 years | 11-15years | 0-15 years

# of Observations 45955 45955 45955 45955 33665 28378 107998

Adj. R-Square 0.0742 0.0748 0.0748 0.0749 0.0115 0.0297 0.0476
Male expected wage 0.008 0.009 0.008 0.009 0.001 0.018 0.023
1.2) (1.3) (1.2) (1.4) 0.2) (1.9) (5.2)

Female starting wage 0.008 0.011 0.011 0.040 -0.066 -0.071 -0.042
(1.4) (1.8) (1.9 (2.3) (-2.2) (-1.7) (-2.8)

Older family income -0.046 -0.041 -0.038 -0.007 0.010 -0.021
(-4.8) (-4.0) (-3.7) (-0.6) (0.8) (-3.2)

Time -0.009 0.014 -0.044 0.015 -0.034
(-1.6) (1.0 (-2.6) (0.9) (-3.5)

Time*Female wage -0.040 0.100 0.084 0.069
(-1.8) (2.9) (2.0) (3.9)

Black? -0.005 -0.015 -0.013 -0.013 -0.051 -0.034 -0.029
(-0.9) (-2.5) (-2.2) (-2.1) (-7.8) (-4.6) (-7.6)

Other non-white? -0.010 -0.012 -0.011 -0.010 -0.008 -0.010 -0.008
(-2.2) (-2.6) (-2.3) (-2.2) (-1.3) (-1.3) (-2.3)

Years of schooling:

<8? 0.027 0.023 0.024 0.024 0.026 0.033 0.026
4.1) (3.6) (3.6) (3.7 (3.9) 4.2) (6.4)

8-11? 0.084 0.075 0.076 0.077 0.043 0.034 0.061
(13.7) (11.8) (11.9) (12.0) (5.9) (4.4) (14.6)

13-15? -0.047 -0.037 -0.037 -0.039 -0.010 -0.010 -0.022
(-8.3) (-6.2) (-6.2) (-6.4) (-1.3) (-1.2) (-5.6)

16? -0.117 -0.091 -0.092 -0.096 0.024 0.000 -0.035
(-19.8) (-11.4) (-11.5) (-11.7) (2.3) (0.0 (-6.4)

>16? -0.037 -0.016 -0.018 -0.020 0.010 -0.038 -0.016
(-6.5) (-2.3) (-2.5) (-2.8) (1.0) (-3.4) (-3.0)

t-statistics in parentheses. Standardized coefficients. All regressions were saturated with state and "years out of school" dummies.
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