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1. Introduction

This paper examines the degree to which changes in fertility rates in the United States

from 1980 to 2005 can be attributed to demand-induced changes in labor market opportuni-

ties for men and women. Economic theory suggests that improvements in male labor market

conditions should be associated with increases in fertility, while better wages and employ-

ment opportunities for women should have opposing income and substitution effects. These

theoretical predictions have inspired a large body of economic research examining the re-

sponse of fertility to exogenous variation in family income and the market-based opportunity

cost of women’s time. Many economists posit that differences in female labor market oppor-

tunities are the source of both the observed cross-sectional relationship between birth rates

and income and the long-term decline in fertility that occurred in most developed countries

over the 20th century (e.g. Becker (1960), Willis (1973), Ahn and Mira (2002), Jones et al.

(2008)). Researchers also cite changes in gender-specific labor demand as an explanation for

movements in fertility over the business cycle (see, e.g. Butz and Ward (1979), Macunovich

(1995), Orsal and Goldstein (2010)). However, despite the abundance of economic research

on the relationship between sex-specific labor market conditions and fertility, there is not

consensus about the nature and magnitude of these relationships.

In this paper, I present a new way to separate out the effects of male and female

labor market conditions on fertility: I create gender-specific shift-share indices (sometimes

referred to as “fixed coefficient” indices) of labor demand that exploit geographic variation

in industry concentration, changes in the shares of men and women in each industry over

time, and industry employment growth rates at the national level. This is among the first

applications of this empirical strategy to the study of fertility in a modern setting.1 Building

on the approach used by Bartik (1991), Katz and Murphy (1992), and Blanchard et al. (1992),

this strategy addresses measurement error bias and accounts for the potential endogeneity

1Similar approaches have been used to study domestic violence (Aizer (2010)), marriage (Blau et al. (2000))
and crime (Gould et al. (2002)). Schultz (1985) identifies the effect of male and female labor market conditions
on fertility using changes in specific world prices and technologies that separately shift male and female labor
demand curves in Sweden in the late 19th century. An unpublished paper by Perry (2004) takes a similar
approach, producing results that are consistent with those from this paper.

1



of standard measures of sex-specific labor market conditions. In particular, the shift-share

index is more plausibly demand-driven than either gender-specific unemployment rates or

observed male and female wages. This analysis by gender provides an important test of the

predictions of standard economic models of fertility and sheds light on why fertility moves

over the business cycle.

This paper makes a number of other important contributions to the economic litera-

ture on fertility. First, to motivate a more careful look at the effects of gender-specific labor

market conditions on fertility, I present estimates of the relationship between birth rates

and local unemployment rates. These results contribute new estimates to a large literature

examining movements in fertility over the business cycle that has yet to come to a consen-

sus.2 I use a state-year panel and employ a fixed-effects model to control for time-invariant

differences in birth rates across states and changes in fertility over time that are common

to all states. To account for the potential endogeneity of measured unemployment rates, I

also instrument for unemployment rates using a standard industry shift-share labor demand

index that exploits geographic variation in industry concentration and national industry em-

ployment growth rates. Taking advantage of the demographic detail available in the vital

statistics data, I use both OLS and IV approaches to explore differences in the response of

fertility to local economic conditions by race, age, educational attainment, and marital sta-

tus. Finally, I explore the mechanisms behind this main effect with alternate specifications

that include of measures of job creation and destruction and aggregate marriage and divorce

rates.

Reduced form estimates using gender-specific shift-share indices of labor market de-

mand suggest that improved labor market conditions for men are associated with increases in

fertility, while improved labor market conditions for women have the opposite-signed effect.

For college graduates, a one standard-deviation increase in the male labor demand index

2While most researchers agree that fertility is pro-cyclical (see, among others, Yule (1906), Ogburn and
Thomas (1922), Becker (1960), Ben-Porath (1973), Macunovich (1995), Andersson (2000), and Adsera
(2005)), there are exceptions. Notably, Butz and Ward (1979) and Mocan (1990), argue that fertility moves
countercyclically. Dehejia and Lleras-Muney (2004), find no significant relationship between unemployment
rates and birth rates despite observing changes in selection into motherhood over the business cycle.
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is associated with a 5.2 percent increase in fertility while a one standard-deviation increase

in the female index is associated with 3.7 percent decrease in birth rates. For individuals

with less than a high school education, the coefficients are 4.1 percent and -2.8 percent for

males and females respectively. For both education groups, the coefficients are statistically

distinguishable both from zero and from each other. Meanwhile, results from the general

analysis confirm previous empirical findings that increases in local unemployment rates are

associated with decreases in birth rates overall. I find that a one-percentage point increase

in unemployment rates is associated with a 0.7 to 2.5 percent decrease in birth rates de-

pending on the specification, with the IV specifications yielding coefficients that are larger

in magnitude and more precisely estimated. These findings are consistent across educational

attainment, racial identification, and marital status, and are robust to, though somewhat

attenuated by, the inclusion of measured rates of job creation and destruction and controls

for aggregate marriage and divorce rates.

My results are consistent with a key prediction of economic models of fertility: that

increases in men’s earnings should have a positive effect on fertility. In the presence of

uncertainty and imperfect capital markets, the pro-cyclical nature of fertility can be explained

by transitory fluctuations in men’s earnings. This effect is enhanced if employment and

wages in male-dominated industries suffer more in recessions than those in female-dominated

industries, which has been the case not only in the “Great Recession” but also in previous

recessions (Elsby et al. (2008), Elsby et al. (2010)). Also consistent with economic models

of fertility is the result that, holding mens labor-market conditions constant, demand-driven

improvements in womens labor market opportunities cause women to substitute away from

childbearing. This is among the first papers to provide evidence of this phenomenon using

a plausibly exogenous source of demand variation.

This paper will proceed as follows. Section 2 discusses the economic theory and

literature related to labor market conditions and fertility. The data and empirical approach

are outlined in Section 3. Section 4 presents regression results for both general labor market
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conditions and gender-specific labor market conditions, and Section 5 contains a discussion

of mechanisms. Section 6 concludes.

2. Theory and Identification

Economic theory outlined in early papers by Becker (1960), Mincer (1963), Becker and

Lewis (1973), and Willis (1973) has served as the foundation for most empirical analyses of

fertility, including those that consider the response of fertility rates to variation in economic

conditions. In standard static models of fertility behavior, parents maximize a utility function

that depends on quality-adjusted3 child quantity and all other consumption, subject to a

family budget constraint. According to these models, permanent changes in wages, income,

and the price of children cause income and substitution effects that alter fertility decisions.

In particular, a permanent decrease in male wages is predicted to decrease the total demand

for children, while the competing income and substitution effects of a permanent decrease

in female wages cause the predicted total effect of the change to be ambiguous.

As impacts of the local labor market fluctuations that I exploit in this paper are likely

to be temporary in the long run, more relevant for this analysis are dynamic or life-cycle

models of fertility, which assume that individuals can control not only their completed fertil-

ity but also the timing of births over their life-cycle (Happel et al. (1984), Hotz et al. (1997)).

In the case of perfect certainty and perfect capital markets, transitory fluctuations in wages

do not alter expected lifetime income and thus should not impact expected total fertility.

They do, however, impact the timing of fertility if couples respond to transitory fluctuations

in female wages by choosing to give birth when wages are low. In the presence of uncertainty

and imperfect capital markets, the predictions of the static model hold: transitory wage

changes should have both income and substitution effects, particularly for those groups that

are most likely to be credit-constrained. Given the identification strategy I use in this paper,

I proceed with the dynamic models of fertility in mind. The panel data approach employed

3Note that, while the discussion in this paper abstracts from the quantity-quality tradeoff in demand for
children, adjustment on the quality margin can be viewed as a substitute for adjustment on the quantity
margin and thus would make it more likely that I would find no relationship between local labor market
conditions and fertility rates.
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here exploits short-term fluctuations in labor market conditions. Furthermore, in the long

run individuals will be able to adjust by changing either their industry or their geographic

location.

Economic models of fertility do not provide clear predictions about the relationship

between fertility and aggregate economic conditions. Movements in unemployment rates are

associated with changes in labor market conditions for both men and women, as well as more

general changes in the economic environment. The fact that numerous studies in econom-

ics have documented seemingly conflicting effects of increases in unemployment rates and

individual job displacement highlights the importance of these other factors.4 Furthermore,

to the degree that they are temporary and predictable, business cycle fluctuations will have

different effects than unexpected permanent shocks to income or wages. Thus, while esti-

mates of the relationship between birth rates and unemployment rates provide important

information about the reduced form contemporaneous effects of business cycles on family

decision-making, they should be interpreted with care.

As economic models of fertility choice emphasize important differences between the

effects of changes in male and female wages, a way to more thoroughly understand the con-

temporaneous relationship between fertility and local economic conditions is to separately

examine the effects of men’s and women’s labor market conditions. However, it has proven

difficult to cleanly identify the effects of gender-specific labor market conditions on fertility

behavior. In an influential paper, Butz and Ward (1979) include both male annual earnings

and the female hourly wage in their analysis. However, as Macunovich (1995) points out,

their data on female wages are pieced together haphazardly from a number of sources, and

their findings are not robust when estimated using data from the March Current Population

Survey. Using data from the European Community Household Panel Survey and employing

4For example, Dehejia and Lleras-Muney (2004) find that increased unemployment rates are associated with
improvements in infant health, while Lindo (2011) finds that children born after a father’s job loss have lower
birth weight compared with their siblings born before. Charles and Stephens (2004) finds that certain types
of job displacement increase the probability of divorce, while Schaller (2010) shows that unemployment rates
and aggregate divorce rates are negatively correlated. As is discussed below, fertility is no exception to this
pattern.
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a Cox proportional-hazard model, Adsera (2005) finds that increases in the difference be-

tween female and male unemployment rates are associated with acceleration in the timing

of births. Using a panel of 22 OECD countries, Orsal and Goldstein (2010) examine the

effects of male and female unemployment rates on fertility by substituting them individually

for total unemployment rates and find very little difference in coefficients between the two

specifications.

The gender-specific unemployment rates and wages used in each of these studies are

potentially problematic for a number of reasons. First and foremost is the possibility of

endogeneity bias. Gender-specific unemployment rates and wages are likely to be correlated

with fertility-induced changes in labor supply, and with unobserved changes in preferences

(Hotz et al. (1997)). If, for example, a change in preferences were to cause a simultaneous

decrease in fertility and a increase in female labor force participation, the fertility rate

would decrease and the denominator of the unemployment rate would increase, causing the

coefficient on unemployment to be biased upward (toward zero in the case of a negative

relationship). A second potentially serious problem is that gender-specific unemployment

rates are likely to suffer from differing degrees of measurement error. There is evidence

that the labor force participation rates of men and women recover at different rates after a

recession, signifying differing degrees of “slack” in the economy that are not picked up by

measured unemployment rates (Bradbury (2005)). Finally, it should be noted that replacing

general unemployment rates with either male or female unemployment rates alone prevents

identification of the distinct effects of the two variables, as each is likely to serve as a proxy

for overall unemployment rates when labor market conditions facing the opposite sex are not

controlled for.

The indices used to proxy gender-specific labor market conditions in this analysis are

constructed so as to capture variation in labor demand resulting from exogenous shifts in

product demand. This approach relies on two assumptions: that there is imperfect substi-

tution between gender-education groups in the labor market, and that mobility costs limit

the degree to which labor market supply and demand adjust across geographic areas in the
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short term (Blau et al. (2000), Katz and Murphy (1992)). If this is the case, then national

growth in demand within a specific industry should differentially impact the labor market

conditions faced by an individual depending on the concentration of that particular industry

in the state in which the individual lives and the level of representation of that individual’s

demographic group (defined here as gender-by-education group) within the industry. Thus,

by weighting national industry growth rates both by initial-period state industry shares and

by national-level demographic shares within each industry, I am able not only to isolate the

effects of labor demand shifts but to identify the effects of changes in women’s labor market

conditions separately from those of men. Given the importance of sex-specific labor market

conditions in economic models of fertility, this is an important contribution.

3. Data and Empirical Approach

The fertility data used in this analysis are Vital Statistics natality data from the

National Center for Health Statistics (NCHS). The NCHS birth-certificate data include the

near-universe of births occurring in the United States from 1980 to 2006. I use date of the

last menstrual period to determine the date of conception and collapse the data into cells

defined by mother’s state of residence, and year of conception.5 Available demographic data

include age, race, and education of the mother. I merge the vital statistics natality data

with data on state unemployment rates in the year of conception from the Bureau of Labor

Statistics, constructed labor demand indices (described in detail below), and data on state

demographic composition by race, age, and educational attainment from the basic monthly

Current Population Survey (CPS).

State-level population estimates by race and age come from the National Health

Interview Survey (NHIS) Survey Epidemiology and End Results (SEER). The SEER data

are a modification of Vintage 2009 annual population estimates by age, sex, single-race,

and Hispanic origin from the US Census Bureau’s Population Estimates Program. Because

they are based on projections from the decennial census, SEER population estimates are

5Data on the date of last menstrual period is missing for a few state-years. When this data is missing, I
impute the date of conception by subtracting nine months from the date of birth.
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less likely to suffer from sampling bias than population estimates from the CPS. I use the

data to construct population denominators for total birth rates as well as birth rates by age

and race. Because the SEER data does not include population estimates by education and

marital status, to construct birth rates by educational attainment and marital status, I obtain

those population estimates by taking the twelve-month average of estimated population

from the basic monthly CPS. I construct birth rates by dividing the number of births by

the appropriate at-risk population (females age 16-45 in the relevant demographic group).

Making use of all available data, I have 1326 state-year observations.

Mean birth rates and unemployment rates over the sample period are presented in Ta-

ble 1. Distinct regional patterns in fertility are immediately visible. States in the Southwest

(Utah, Arizona, New Mexico, Texas, and California) have the highest average birth rates,

while the New England states (Connecticut, Maine, Massachusetts, New Hampshire, Rhode

Island, and Vermont) have fertility rates among the lowest in the country. These regional

patterns suggest that immigration may be an important factor in determining fertility rates,

highlighting the importance of controlling for nonlinear changes in state demographic com-

position. Figure 1 shows trends in birth rates and unemployment rates at the national level

over the sample period. Birth rates appear to follow a pro-cyclical pattern in the national

time-series data, reaching a peak of 70.4 births per 1000 women aged 16-45 in 1989, then

dropping all the way to 63.3 in 1996 before rebounding again.

Differences in patterns in birth rates across demographic groups, shown in Figure 2,

emphasize the importance of investigating how the effect of local economic conditions on

fertility varies for different groups. Panel (a) shows that birth rates for the 16-25 age group

have been slowly declining since 1990, while birth rates for both the 26-35 and 36-45 age

groups have increased steadily over the sample period. Meanwhile, a substantial decrease

in birth rates for blacks has caused the difference in birth rates between blacks and whites

to decline dramatically between 1980 and 2005. Panel (b) shows that, while birth rates for

blacks at the beginning of the sample period are approximately 25 percent larger than those

of whites, by the end of the sample period, birth rates for blacks and whites are almost
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identical. As shown in panel (c), the sample period also saw a slight convergence between

the birth rates of married and single women, with birth rates of married women decreasing

by about eleven percent and the birth rates of single women increasing by 65 percent between

1980 and 2004. Finally, panel (d) presents trends in birth rates by education group. Birth

rates for mothers with less than high school increased dramatically over the sample period,

while birth rates for high school graduates decreased and birth rates for mothers with any

college remained relatively constant. While these differences in fertility patterns across

demographic group could result from compositional changes or changes in social norms that

are unrelated to economic factors, it could also be that there are inherent differences in the

determinants of fertility across demographic groups that cause their responses to fluctuations

in local economic conditions to vary.

To motivate the analysis of the effects of gender-specific labor market conditions on

fertility, I begin by estimating the relationship between birth rates and general labor market

conditions, as measured by state-level unemployment rates. For the basic regressions, I use

the following fixed-effects specification:

(1) ln(Yst) = βUst + ψXst + αs + γt + ωs ∗ T + εst

where Yst is the birth rate and Ust is the state unemployment rate at the time of conception.6

State fixed effects, αs, are included to control for fixed differences in birth rates across states

due to unobservable factors, and year fixed effects, γt, are included to account for changes in

birth rates over time that are common to all states. State linear time trends, which control

for unobserved variables correlated with birth rates that change linearly over time within

states, are included in some specifications. Because changes in the demographic composition

of a state’s population are likely to be correlated both with labor market outcomes and with

aggregate fertility rates, my preferred specification also includes time-varying state-level

demographic controls (Xst) to account for non-linear changes in population composition

6See Appendix A for results for a number of alternative regressions specifications, including regressions in
which I replace the state unemployment rate with alternative measures of aggregate economic conditions
including the state employment-to-population ratio and the male unemployment rate (Table A.1).
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by age, race, ethnicity, and educational attainment. The regressions are weighted by the

relevant population of women aged 16 to 45 in each state-year cell.7 Standard errors are

robust and clustered at the state level.

The use of aggregate unemployment rates as an explanatory variable in this setting has

both pros and cons. Though commonly employed as a proxy for local economic conditions

and less likely to be endogenous to fertility decisions than individual wages and family

income, unemployment rates are problematic in that they capture changes in labor supply

(via the denominator) as well as changes in labor demand. This increases the likelihood

that changes in unemployment will be correlated with changes in other unobserved variables

that may also be related to fertility. There also may be a direct reverse-causality bias.

If exogenous increases in fertility cause a decline in women’s labor force attachment, the

denominator of the unemployment rate will decline and the measured unemployment rate

will increase. As a result, OLS coefficients would be biased upward.

Furthermore, because economic theory of fertility focuses on the effects of variation

in individual wages and family income, care is needed in interpretation of coefficients on

unemployment rates in the context of economic models. As explained above, unemployment

rates capture not only the effect of individual job loss, but also changes in the general

economic environment, and several economic studies have found seemingly conflicting results

where the estimated effects of individual job loss are opposite in magnitude to the estimated

effects of changes in the overall unemployment rate. Another potential source of bias is

measurement error: unemployment rates are a noisy measure of actual economic conditions.

This is especially true in an economic downturn; because “discouraged workers” (workers

who want to be employed but are no longer actively searching for a job) are not counted in

measured unemployment rates, the unemployment rate may not be capturing the full extent

of a recession.

7Because population weighting may give disproportionate weight to large states, I also run a set of unweighted
regressions. Unemployment coefficients from unweighted regressions, shown in appendix table A.1, are both
larger and more precisely estimated than those presented in Table 2.
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As an alternative to unemployment rates, I capture shocks to labor demand by cre-

ating a prediction of employment growth. The approach is based on the shift-share model

used by, among others, Freeman (1980), Bartik (1991), Katz and Murphy (1992), Blanchard

et al. (1992), Bound and Holzer (2000), and Gould et al. (2002). Using data from the March

Current Population Survey and the 1980 census, I create a predicted employment growth

rate by weighting the national industry-specific employment growth rates by industry shares

in each state in a base period and then summing over industries within each state-year as

follows:

(2) Dst = ΣiGit ∗
Eis0

Es0

where Git is the growth rate of industry i in year t and Eis0

Es0
is the ratio of industry i

employment in state s to total employment in state s from the 1980 census. I use this

shift-share index to instrument for unemployment rates. The instrument is valid if the

national employment growth rates by industry are uncorrelated with state-level labor supply

shocks. As noted by Blanchard et al. (1992), this will be the case if there is no industry for

which employment is concentrated in one particular state. It is also important that there is

sufficient cross-sectional variation in base-period industry composition. To ensure that these

conditions are verified in the data I use 17 relatively broad industry categories.8

4. Effects of General Labor Market Conditions on Fertility

4.1. Results. Results from both the main fixed effects specification and the instrumental

variables specification are presented in Table 2. Like those of Dehejia and Lleras-Muney

(2004), the OLS coefficients in columns one through three are negative and statistically

8Industry categories are as follows: (1) Agriculture, Forestry and Fishing (2) Mining (3) Construction (4)
Low Tech Manufacturing (lumber furniture, stone, clay, glass, food, textiles, apparel, and leather) (5) Basic
Manufacturing (primary metals, fabricated metals, machinery, electrical equipment, automobile, other trans-
port equipment (excluding aircraft), tobacco, paper, printing, rubber, and miscellaneous manufacturing) (6)
High Tech Manufacturing (aircraft, instruments, chemicals, petroleum) (7) Transportation (8) Telecommu-
nications (9) Utilities (10) Wholesale Trade (11) Retail Trade (12) Finance, Insurance, and Real Estate
(13) Business and Repair Services (14) Personal Services (15) Entertainment and Recreation Services (16)
Professional and Related Services (17) Public Administration. The division of manufacturing into low-tech,
basic, and high-tech categories follows Katz and Murphy (1992).
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insignificant. However, coefficients on unemployment rates are negative and significant at the

one-percent level in the ordinary least squares (OLS) specification that includes both state

linear time trends and state-level demographic controls (column four) and in all four two-

stage least squares (2SLS) regressions (columns five through eight). According to the OLS

results, a one percentage-point increase in unemployment rate is associated with a 0.8 percent

decrease in birth rates. The instrumental variables coefficients are larger in magnitude,

indicating that a percentage-point increase in unemployment leads to a 1.4 to 2.5 percent

decrease in fertility. First-stage F-statistics indicate that my chosen instrument is highly

correlated with unemployment rates. The fact that the IV coefficients are larger in magnitude

is expected, given the direction of the expected reverse-causality bias.9 Measurement error

in unemployment rates could also be causing OLS coefficients to be biased downward in

magnitude. The results in Table 2 also make it clear that controlling for non-linear changes

in a state’s population composition is important, as coefficients on fraction hispanic, and on

the age composition of the population are significant determinants of state fertility rates,

even in specifications with state-linear time trends included. Based on the results in Table 2,

I proceed using the specifications in columns four and eight, which include both demographic

controls and state-specific linear time trends.

Changes in these indices from year to year are primarily driven by changes in global

product demand and other exogenous factors that influence industry growth rates. The

standard measure of industry growth in shift share analysis is the employment growth rate.

However, because changes in industry-specific demand may be reflected not only in employ-

ment numbers, but also in earnings, I experiment with an alternative measure of industry

growth. In addition to the standard industry employment growth index, I create an index

that relies on growth in total earnings by industry from the March CPS as the primary mea-

sure of industry growth. Results for instrumental variables regressions using this alternate

index, presented in Table 3, are generally consistent with my main results.

9Note that the OLS coefficients are also significant in the specification in which overall unemployment rates
are replaced with male unemployment rates (Table A.2). This suggests a role for reverse-causality or omitted
variables bias related to changes in female labor supply in the main specification.
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Because fertility behavior differs dramatically by demographic group (see Figure 2),

next I explore differences in effect of labor market conditions on fertility by education, race,

age, and marital status. Results from stratified OLS and 2SLS regressions with group-

specific fertility rates as the dependent variable are shown in Table 3. Because information

on mother’s education, race, and marital status are missing for some states in some years,

these estimates are based on a more limited sample than the main regression results. Each

table includes only those state-years for which no more than 10 percent of the observations

have missing information on the relevant variable.

The OLS regression results presented in Panel (A) of Table 3 by education group

suggest that the effect of changes in unemployment rates on fertility are strongest for the

less-than-high-school education group. By contrast, IV results by education, which again are

larger in magnitude, suggest that the effect of increased unemployment on fertility is in fact

the largest for high school graduates and those with a college education. Note, however, that

the difference between coefficients is not statistically significant. Similarly, the IV regressions

in Panel (B) of Table 3 suggest that the magnitudes of the effect of unemployment rates on

fertility is increasing with age, though again differences in coefficients between age groups

are not statistically significant.

As shown in Panel (C), the IV regressions also suggest that birth rates of single women

are influenced far more by changes in local economic conditions than birth rates of married

women. The IV coefficient indicates that a one percentage point increase in unemployment

rates is associated with a 4.8 percent decrease in birth rates for single women. Because

marriage and divorce behavior is also impacted by business cycles (Schaller (2010)), this

may be due to changes in selection into marriage over the business cycle. Mechanically, this

may also be due to the fact that the group of single mothers has a higher concentration of

both younger women and women of lower socioeconomic status, both groups that are highly

impacted by business cycles. Another possible explanation is that if married individuals are

able to insure against shocks to employment and earnings, they will better able to smooth
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their consumption and thus changes in unemployment rate should have a smaller effect on

their fertility decisions.

Finally, because previous research has shown that the fertility responses to changes in

unemployment rates differ for black mothers and white mothers (Dehejia and Lleras-Muney

(2004)), I stratify by race. Though the two coefficients are not statistically different from one

another, the results in Panel (D1) suggest that the effect of an increase in unemployment on

the white birth rate is somewhat larger than the effect on the birth rate for blacks. Because

differences in coefficients between whites and blacks might be due to difference in the age

composition of the two groups, I also run race-specific regressions using total (age-adjusted)

fertility rates instead of measured aggregate fertility rates. Total fertility rates (TFRs) are

commonly used in demographic research, and are constructed by adding together age-specific

fertility rates. The TFR approximates the number of children a woman would bear if she

experienced the current age-specific fertility rates throughout her childbearing years.10 Panel

(D2) shows that when accounting for the age distribution of the population, the effects of

unemployment on fertility rates are the same for blacks and whites. Interestingly, the results

in both panels contrast with the findings of Dehejia and Lleras-Muney (2004), who find that

the effect of increase unemployment on birth rates is larger for black women than for white

women (though both coefficients are insignificant), and find a small and significant decrease

in the percentage of black babies associated with an increase in unemployment.

4.2. Robustness Checks. Though aggregate data makes it difficult to identify factors driv-

ing changes in individual behavior, a discussion of the possible mechanisms behind the effect

of local labor market conditions on fertility is warranted. As documented in a growing lit-

erature studying the effects of business cycles on non-labor market outcomes, changes in

labor market conditions have a complicated effect on individual behavior.11 An important

question in this and related papers is, to what extent do the effects of changes in labor

10Note that the TFR may be an inaccurate estimate of completed fertility in times when cohorts of women
are shifting the lifecycle timing of their fertility.
11Most of these papers are health-related. See, for example, Ruhm (2000), Miller et al. (2009), Dehejia and
Lleras-Muney (2004), Schaller (2010).
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market conditions on individual non-economic outcomes operate directly through changes in

employment status? In an attempt to separate out the effects of job loss from other effects

of economic recession, this section explores the sensitivity of this paper’s main result to the

inclusion of measures of job creation and destruction. Because research has shown that ag-

gregate marriage and divorce rates, which are intrinsically linked to fertility behavior, are

independently related to changes in overall economic conditions (Schaller (2010)), I also test

the robustness of the main effect to the inclusion of these variables.

Lindo (2010) explores the effect of individual job displacement on married women’s

fertility. Using an event study approach and panel data, he finds that women are signifi-

cantly more likely to have children immediately after husband’s job displacement but less

likely to have children many years later. To reconcile the seeming discrepancy between

Lindo’s results and those shown here, I use data from the US Census Bureau’s new Business

Dynamics Statistics data. These publicly available data include tabulations of job creation

and destruction by state from the confidential Longitudinal Business Database. The results

shown in Table 5 suggest that factors other than job displacement are mediating the effect

of economic conditions on fertility. Specifically, controlling for the job destruction rate in

the main OLS specification does not significantly change the coefficient on the unemploy-

ment rate. However, controlling for the overall unemployment rate, a ten percent increase

in the job destruction rate leads to a 1.3 percent increase in the fertility rate. This finding

is consistent with Lindo’s finding that job displacement in associated with increased fertility

in the short run. The fact that the coefficient on the unemployment rate remains unchanged

suggests that the effects of business cycle fluctuations extend beyond the direct impacts of

job displacement.

Interestingly the job creation coefficient is also positive, though smaller than that for

job destruction. This asymmetry in the effects of aggregate employment changes captured

in these two variables on fertility is not surprising. While the job creation variable is likely

to be picking up the more general effects of economic growth and its effect on individuals is

tempered by in-migration, job displacement is a sudden shock to individuals’ employment.
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This theory is supported by the fact that including the job creation rate in the OLS regression

causes the magnitude on the coefficient on unemployment to decline. The job creation rate is

picking up some of the variation in overall economic conditions that was previously measured

only by the unemployment rate.

As Schaller (2010) demonstrates that both marriage and divorce rates are negatively

correlated with overall unemployment rates at the state level, I also explore the robustness of

my results to the inclusion of aggregate marriage and divorce rates. As marriage and fertility

behavior are inextricably linked, it is possible that these variables may play a mediating role

in the relationship between labor markets and birth rates. Table 6 shows the results of

regressions in which I control for state aggregate marriage and divorce rates. As expected,

marriage rates are positively correlated with fertility, while the coefficient on the divorce

rate is negative. The coefficient on the unemployment rate is robust to the inclusion of

these controls. If anything, the coefficient on unemployment increases with the inclusion of

the divorce rate, suggesting that the decrease in divorce rates accompanying an increase in

unemployment might be pushing fertility rates in the opposite direction of the main effect.

5. Effects of Gender-Specific Labor Market Conditions on Fertility

One possible explanation for the robust negative correlation between overall unem-

ployment rates and fertility documented in the previous section is that the disproportionate

negative impact to men’s wages and employment conditions that occurs in an economic

downturn outweighs any positive effects of decreases in the value of women’s time. This

would be consistent with the finding that employment and wages in male-dominated indus-

tries are more negatively impacted by economic recessions than those in female-dominated

industries (Elsby et al. (2008), Elsby et al. (2010)). To explore the effects of gender-specific

labor market conditions on fertility, I build on the shift-share approach used to create my

instrument in the previous section by creating indices of labor demand for males and females

that depend on changes in aggregate demographic composition within industry as well as
16



local industry composition and aggregate shocks to industry-specific employment. The in-

dex is created at the state level by weighting national industry-specific growth rates by the

current share of the relevant group within the industry at the national level, as well as the

share of that industry in the state in a base period and then summing over industries within

each state-year:

(3) Dstf = ΣiGit ∗
Eift

Eit

∗ Eis0

Es0

Git is the national industry employment or earnings growth rate (discussed below),
Eift

Eit
is

the national employment share of group f in industry i in the current year from the March

CPS, and Eis0

Es0
is the fraction of state s total employment that is in industry i at the initial

period from the 1980 census. For ease of interpretation, I adjust each index so that a one-unit

increase is equivalent to a one standard-deviation increase in that index.

This approach takes advantage of a well-documented relationship between changes in

national industry employment and sex-specific local labor market conditions (DeBoer and

Seeborg (1984)).12 Over time, changes in available technology and shifts in product demand

alter the gender-education composition of industries. Here, I exploit variation over time in

demographic shares in each industry, as well as changes over time in industry growth and

geographic variation in industry concentration, to identify the effects of gender-specific labor

market conditions by education group, and assume that employer preferences, skill-specific

technology, and mobility costs limit mobility between industries and geographic areas.

I disaggregate by education group in these sex-specific regressions for a number of

reasons. First, if I were to focus only on overall industry shares by gender, the resulting

labor demand indices for male and females would be inversely related by definition, forcing

a restriction on their coefficients in my regressions. This is not the case when demographic

12see, e.g. Aizer (2010), Blau et al. (2000), Katz and Murphy (1992), Qian (2008) for examples of applied
research exploiting this relationship.
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groups are defined on more than one dimension.13 More importantly, this approach is con-

sistent with previous literature on relative labor demand, which treats different demographic

groups (as identified by sex, education, race, and/or experience) as distinct labor inputs that

are not perfectly substitutable in the labor market (e.g.Katz and Murphy (1992)). Analysis

by Blank and Gelbach (1991) and Juhn and Kim (1999) suggests that there is little substi-

tution between males and females of the same educational attainment in the labor market.

However, it should be noted that disaggregating by education group implies an assumption

of assortative mating14. To the extent that women with low educational attainment are

matching with men with higher levels of education, or vice-versa, these estimates will not be

capturing the full effect of changes in labor market conditions faced by a woman’s partner

(or potential partners) on her fertility.

Results using these gender-specific labor demand indices on the whole sample are

presented in Tables 7 and 8. Table 7 presents coefficients on indices that exploit national

industry employment growth rates from the March CPS. Across all groups, the coefficients

consistently indicate that an improvement in labor market conditions for men increases fer-

tility rates, while an increase in labor market conditions for women is associated with a

decline in fertility, with most coefficients significant at least at the five-percent level. With

all indices adjusted so that a one-unit increase is equivalent to a one standard-deviation

increase, it appears that the effects of changes in the male labor demand indices are con-

sistently stronger than the effects of changes in female labor demand indices. Differences

between coefficients on male and female labor demand indices are statistically significant

for all three education groups. Overall, the effects of changes in gender-specific labor mar-

ket conditions are the strongest for the college-educated group: a one standard-deviation

13With only two groups, an increase in the share of one group is, by construction, associated with a decrease
in the share of the other group within that industry. However, an increase in the share of women with less
than a high school education in a particular industry is not necessarily associated with a decrease in the
share of men with less than a high school education in that same industry, allowing the two indices to move
independently of one another.
14This assumption is backed by research suggesting that assortative mating is prevalent in the United States:
According to Mare (1991), a full 88 percent of marriages are between spouses who differ by at most one
education level. Garfinkel et al. (2002) suggest that only 22 percent of married couples have educational
attainment that differs by more than two years.
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increase in labor demand index for college-educated males is associated with a 5.2 percent

increase in the fertility of college-educated women, while a one standard-deviation increase

in labor demand for college-educated females is associated with a 3.7 percent decline in their

fertility. Evaluated at the mean birth rate for college educated women, the male effect is

equivalent to an increase of 2.87 births per thousand college-educated women aged 16-45.

The female effect is equivalent to a decrease of 2.04 births per thousand. The same effects for

the less-than-high-school group are 4.1 percent (2.72 births) and -2.8 percent (1.86 births)

respectively.

As with the general labor demand indices, changes in these sex-specific indices from

year to year are primarily driven by changes in global product demand and other exogenous

factors that influence industry growth rates. Because changes in industry-specific demand

may be reflected not only in employment numbers, but also in earnings, I experiment with

an alternative measure of industry growth. Results from regressions in which industry em-

ployment growth is replaced with industry earnings growth rates from the March CPS are

provided in Table 8. While the coefficients on the wage growth indices are mostly consistent

in sign and magnitude with those on the employment growth indices, only the coefficients

for males in the two higher education groups are statistically significant, and I cannot reject

equality between the coefficients for males and females.

6. Conclusion

In this paper, I have presented new evidence that birth rates move pro-cyclically.

First, I estimate the relationship between local labor market conditions and fertility using the

standard proxy for local labor market conditions: unemployment rates. Using a state-year

panel of vital statistics data and a fixed-effects specification, I am able to provide estimates

that are cleaner, more reliable, and more recent, than were previously available. My results

suggest that fertility is negatively correlated with unemployment rates, with a one-percentage

point increase in unemployment rates associated with a 0.8 percent decrease in birth rates,

or a decrease of .53 births per thousand women aged 16-45. Because unemployment rates are
19



likely to be correlated with labor supply as well as labor demand, I also estimate regressions

in which I instrument for unemployment rates using a shift-share index of labor demand.

As expected, IV estimates of the relationship between unemployment rates and fertility are

larger than OLS estimates. According to the IV results, a one percentage point increase in

unemployment is associated with a 2.6 percent decrease in birth rates, or 1.71 births per

thousand women aged 16-45.

This paper also contains an empirical test of economic models of fertility, which

suggest that improvements in men’s labor market conditions should increase fertility while

improvements in women’s labor market opportunities could potentially decrease birth rates.

I test this prediction by creating sex-specific indices of labor market demand, and my re-

sults are consistent with the implications of economic models of fertility: demand-driven

improvements in potential wages and/or employment opportunities for men are associated

with increased birth rates, while better labor market conditions for women have the opposite

effect.

The results from this analysis have important implications for the literature on the

cyclicality of fertility behavior. Though many researchers have attempted to isolate the effect

of men’s and women’s labor market conditions on fertility, this paper is the first to create

a plausibly exogenous proxy for sex-specific labor market conditions to obtain estimates of

the income and substitution effects predicted by economic theories of fertility. My finding of

a positive association between male labor market conditions and fertility rates is consistent

with a finding of an overall negative association between aggregate unemployment rates and

birth rates, as the employment and wages of men have been hit harder in recent aggregate

recessions than those of women (DeBoer and Seeborg (1984), Elsby et al. (2010)).
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Figure 1. US Birth Rates and Unemployment Rates
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National Center for Health Statistics. Population estimates are from the National Health Interview Survey
(NHIS) Survey Epidemiology and End Results (SEER). Data on the US unemployment rate are from the
Bureau of Labor Statistics.
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Figure 2. US Birth Rates by Demographic Group
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Table 3. Instrumental Variables Estimates using Earnings Growth Index

(1) (2) (3) (4)
IV 1 IV 2 IV 3 IV 4

Unemployment -0.0171** -0.0238*** -0.0169** -0.0234***
Rate (0.0082) (0.0082) (0.0069) (0.0056)

F-Stat (1st Stage) 32.37 22.04 26.27 23.14
Prob>F 0.000 0.000 0.000 0.000

State Time Trends No Yes No Yes

Demographic Controls No No Yes Yes

Observations 1326 1326 1326 1326

Dependent variable is log of births per 1000 women aged 16-45. Natality data are
from the National Center for Health Statistics. Population estimates are from the
National Health Interview Survey (NHIS) Survey Epidemiology and End Results
(SEER). Data on the US unemployment rate are from the Bureau of Labor Statis-
tics. Standard errors are Huber-White robust and clustered at the state level. *
p < .1, ** p < .05, *** p < .01. Estimates are weighted by the number of women
aged 16-45 in each state-year cell. All regressions include state and year fixed effects.
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Table 4. Birth Rate Regressions by Demographic Group

(A) Regressions by Education Group

(1) (2) (3) (4) (5) (6)
OLS:Ed<12 OLS:Ed=12 OLS:Ed>12 IV:Ed<12 IV:Ed=12 IV:Ed>12

Unemployment -0.0165*** -0.0120*** -0.0108*** -0.0279** -0.0393*** -0.0317***
Rate (0.0054) (0.0032) (0.0037) (0.013) (0.0090) (0.0088)

Observations 1216 1216 1216 1216 1216 1216

(B) Regressions by Age Group

OLS:1625 OLS:2635 OLS:3645 IV:1625 IV:2635 IV:3645

Unemployment -0.00816** -0.00999*** -0.00545 -0.0205*** -0.0213*** -0.0237**
Rate (0.0033) (0.0021) (0.0034) (0.0064) (0.0046) (0.0093)

Observations 1326 1326 1326 1326 1326 1326

(C) Regressions by Marital Status

(1) (2) (3) (4)
OLS:married OLS:single IV:married IV:single

Unemployment -0.0129*** -0.0153** -0.0288*** -0.0476***
Rate (0.0022) (0.0067) (0.010) (0.013)

Observations 1325 1325 1325 1325

(D1) Regressions by Race

(1) (2) (3) (4) (5) (6)
OLS:white OLS:black OLS:other IV:white IV:black IV:other

Unemployment -0.00804*** -0.00794** -0.00904 -0.0196*** -0.0154** -0.0325**
Rate (0.0027) (0.0031) (0.0058) (0.0056) (0.0073) (0.016)

Observations 1283 1283 1283 1283 1283 1283

(D2) Regressions by Race: Total (Age-Adjusted) Fertility Rate

(1) (2) (3) (4) (5) (6)
OLS:white OLS:black OLS:other IV:white IV:black IV:other

Unemployment -0.00815*** -0.00832*** -0.00941 -0.0114** -0.0123* -0.0290*
Rate (0.0020) (0.0029) (0.0056) (0.0048) (0.0073) (0.015)

Observations 1283 1283 1283 1283 1283 1283

Dependent variable is births per 1000 women aged 16-45 in the relevant demographic group. Natality data are
from the National Center for Health Statistics. Population estimates by race and age are from the NHIS-SEER.
Population estimates by education and marital status are from the CPS. Data on the US unemployment rate
are from the Bureau of Labor Statistics. Standard errors are Huber-White robust and clustered at the state
level. * p < .1, ** p < .05, *** p < .01. Estimates are weighted by the number of women aged 16-45 in the
relevant demographic group in each state-year cell. All regressions include state and year fixed effects, state
linear time trends and demographic controls. 26



Table 5. Controlling for Job Creation and Destruction

(1) (2) (3)
Log Birth Rate Log Birth Rate Log Birth Rate

Unemployment -0.00963*** -0.00547** -0.00653***
Rate (0.0024) (0.0025) (0.0022)

Job Destruction 0.129*** 0.132***
Rate (ln) (0.017) (0.017)

Job Creation 0.0582* 0.0678**
Rate (ln) (0.030) (0.029)

Observations 1326 1326 1326

Dependent variable is log births per 1000 women aged 16-45. Natality data are
from the National Center for Health Statistics. Population estimates are from the
National Health Interview Survey (NHIS) Survey Epidemiology and End Results
(SEER). Data on the US unemployment rate are from the Bureau of Labor Statis-
tics. Data on job creation and destruction are from the Census Bureau’s Business
Dynamics Statistics. Standard errors are Huber-White robust and clustered at the
state level. * p < .1, ** p < .05, *** p < .01. Estimates are weighted by the number
of women aged 16-45 in each state-year cell. All regressions include state and year
fixed effects, state linear time trends and state-year level demographic controls.
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Table 6. Controlling for Marriage and Divorce Rates

(1) (2) (3)
Log Birth Rate Log Birth Rate Log Birth Rate

Unemployment -0.00773*** -0.0107*** -0.00683***
Rate (0.0024) (0.0024) (0.0022)

Log Marriages 0.0302* 0.0273*
per 1000 Single Females (0.017) (0.015)

Log Divorces per -0.0386*** -0.0448***
1000 Married Females (0.014) (0.014)

Observations 1271 1219 1219

Dependent variable is log births per 1000 women aged 16-45. Natality, marriage and divorce
data are from the National Center for Health Statistics. Population estimates are from the
National Health Interview Survey (NHIS) Survey Epidemiology and End Results (SEER).
Data on the US unemployment rate are from the Bureau of Labor Statistics. Standard
errors are Huber-White robust and clustered at the state level. * p < .1, ** p < .05, ***
p < .01. Estimates are weighted by the number of women aged 16-45 in each state-year cell.
All regressions include state and year fixed effects, state linear time trends and state-year
level demographic controls.
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Table 7. Gender-specific Shift-Share Employment Indices: By Education

(1) (2) (3)
Educ<12 Educ = 12 Educ>12

Index Male (Ed<12) 0.0409**
(0.016)

Index Female (Ed<12) -0.0282***
(0.010)

Index Male (Ed=12) 0.0380***
(0.010)

Index Female (Ed=12) -0.00641
(0.013)

Index Male (Ed>12) 0.0517***
(0.013)

Index Female (Ed>12) -0.0373***
(0.014)

F-stat 9.16 4.42 11.7
Prob>F 0.004 0.046 0.001

Observations 1216 1216 1216

Dependent variable is the log of births per 1000 women aged 16-45 in the relevant
education group. Natality data are from the National Center for Health Statistics.
Population estimates by education are annual averages from the Basic Monthly
Current Population Survey. Construction of labor demand indices is described in
Section 5 of the text. Standard errors are Huber-White robust and clustered at the
state level. * p < .1, ** p < .05, *** p < .01. All regressions include state and year
fixed effects, state time trends and state-year level demographic controls. F-stats
are for a test for equality between coefficients.
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Table 8. Gender-specific Shift-Share Index: By Education, CPS Wage
Growth Index

(1) (2) (3)
Educ<12 Educ = 12 Educ>12

Index Male (Ed<12) 0.0244*
(0.014)

Index Female (Ed<12) -0.0148
(0.016)

Index Male (Ed=12) 0.0293***
(0.011)

Index Female (Ed=12) 0.0144
(0.015)

Index Male (Ed>12) 0.0395***
(0.014)

Index Female (Ed>12) -0.0196
(0.033)

F-stat 2.09 0.42 1.67
Prob>F 0.154 0.420 0.202

Observations 1216 1216 1216

Dependent variable is log of births per 1000 women aged 16-45 in the relevant
education group. Natality data are from the National Center for Health Statistics.
Population estimates by education are annual averages from the Basic Monthly
Current Population Survey. Construction of the labor demand indices is described
in Section 5 of the text. Standard errors are Huber-White robust and clustered at
the state level. * p < .1, ** p < .05, *** p < .01. All regressions include state
and year fixed effects, state time trends and state-year level demographic controls.
F-stats are for a test for equality between coefficients.
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