                                                                                                    The Impact of Female Employment on the Likelihood and Timing of

Second and Higher Order Pregnancies

Harvey S. James, Jr.

Department of Economics

University of Hartford

200 Bloomfield Ave.

West Hartford, CT 06117

(860) 768-4864

hjames@uhavax.hartford.edu

January 1996

Abstract:  This paper examines the effects of married women’s employment on their fertility behavior in

the United States.  Data from the National Survey of Family and Households are used in a hazard model

to determine whether a woman’s employment status affected the rate at which she had a second, third or

fourth pregnancy.  The study finds that the labor-force participation of women does have an important

effect on the spacing of pregnancies, although the effect is less pronounced in the transition to third

pregnancy.  In addition, this paper demonstrates that an appropriate method of modeling the fertility and

female employment relationship is one in which employment is seen to influence the rate of childbearing.

 (JEL J13)

Keywords:  Fertility, female employment, hazard models.

Note:  Appreciation is acknowledged to Tim Heaton, Stephen Bahr, Cardell Jacobson, and Larry Young

of Brigham Young University for their generous and constructive contributions.

                                                                                                    The Impact of Female Employment on the Likelihood and Timing of

Second and Higher Order Pregnancies

Introduction

                                                  For married women, the decision to bear children or to pursue a career is often a difficult one to
make, since childbearing and employment place conflicting demands on women who shoulder the
primary responsibility for child care.  Time devoted in the labor market is potentially time spent away
from child-rearing, thus resulting in a strain between mother and worker roles (Weller, 1977).  Moreover,
the decision to have children is costly in the sense that income is lost when women do not work outside
the home in order to give birth (Becker, 1960).  Because of the conflicting nature of the female
employment and fertility relationship, the relative rates of fertility among women may be different
depending on whether a woman participates in the labor market or not.  Thus, employment may
significantly affect the rate at which women have children.

                                                  The existence of a negative relatio nship between fertility and female employment is well
established (Kupinsky, 1977; Groat, Workman, and Neal, 1976).  While on the aggregate level, historical
trends indicate that fertility rates and labor-force participation rates for women are moving in opposite
directions -- particularly for married women with at least one child -- the nature of the relationship is still
in question.  Many of the controversies regarding the study of fertility and female employment are
methodological and are centered around the issues of specification and causal direction (Cramer, 1980;

Kupinsky, 1977).  The lack of a general consensus of how to model the relationship between fertility and
female employment is indicated by a "substantial amount of confusion surrounding the causality issue"

(Lehrer and Nerlove, 1986:183).  In particular, the issues of causality and specification may be broken
down into four possibilities (Weller, 1977):

                                                  1. Fertility affects labor-force participation;

                                                  2. Labor-force participation affects fertility decisions;

                                                  3. Both fertility and labor-force participation affect each other; and,

                                                  4. The observed negative relationship is spurious and is caused by common exogenous

                                                                                                    factors affecting both variables.

                                                  Each possibility boasts a rather extensive company of proponents, and these have been
adequately summarized and critiqued by Lehrer and Nerlove (1986), Cramer (1980) and Kupinsky,

(1977).  Although some evidence suggests that the fertility effect is dominant (Bernhardt, 1989; Yeung,

1988; Klijzing, Siegers, Keilman, and Groot, 1988; Halli and Rao, 1987; and Cramer, 1980), the impact

of female employment on fertility decisions has been the basis of several important studies designed to

illustrate how labor-market trends can explain fluctuations in birth rates.  For instance, De Cooman,

Ermisch, and Joshi attempt to model the behavior of birth rates in England and Wales relative to the

employment characteristics of women following World War II.  They find that "in the early stages of

family building, births are inhibited by labor markets favorable to women.  But conditions in the labor

market for men have a reverse effect on early breeding" (1987:266).

                                                  Additionally, Hoem and Hoem’s study of fertility and female employment in Sweden finds

evidence to suggest that one’s personal values and life-course strategy are among the strongest

determinants of child-bearing behavior, particularly with respect to the emergence of the two-child norm.

 They argue that the "increase in the number of women in paid employment may have been one of several

important features of a process of development which strengthened the two-child ideal and made it

become the dominant determinant of family size" (1989:48).  Moreover, they find that the strongest

impacts on the probability of a second birth occurring are a woman’s employment status, educational

level and marital status.

                                                  These studies suggest that the employment of women does have an important effect on fertility

and that the methodological problem of modeling the relationship between female employment and

fertility can be understood by examining the problem in this way.  While there exists multiple causal

effects characterizing the female employment and fertility relationship, an analysis based on the

employment-to-fertility effect has become increasingly important during the twentieth century.  This is

because social conditions have changed giving women "freedom of movement and educational

opportunities for participating in the occupational structure" (Hill, 1975), opportunities which did not

exist a hundred years ago.  The fact that more women have entered the labor market suggests that the

potential for employment to influence fertility has increased.

                                                  The question of whether fertility affects female employment, or is affected by employment,

however, is important only to the extent that traditional values, norms and behaviors -- which dictate that

the woman’s place is in the home to care for her children (Stovall, 1989; Mintz and Kellogg, 1988;

Scanzoni, 1983; Weitzman, 1981; Hareven, 1977) -- continue to be generally adopted by women when

they make decisions regarding employment and the bearing of children.  Women who embrace such

traditional roles will have already made the decision about the bearing and rearing of children, a decision
which presupposes that women would not seek paid employment in the labor market.  This is because

"traditional" society had predetermined that the roles and responsibilities a woman will take are those of

"wife" and "mother" (Welter, 1978).  Therefore, any decision regarding employment in the labor market
would be made relative to a woman’s desire to have or not to have children; that is, her fertility decisions
will affect her employment opportunities.  In other words, the decision is first one of fertility and second
one of employment for this subset of traditional women.

                                                  However, as a result of industrialization, large numbers of women began to leave the home in
order to seek employment in the labor market.  Industrialization shifted many of the woman’s productive
activities from the home to the market, thus reducing the economic importance of women in the home

(Tilly, Scott, and Cohen, 1978; Hareven, 1977; Ogburn, 1933).  At first, the entry of women into the
labor force was accepted as a necessary extension of the domestic roles of women and did not
significantly impact on family life (Mintz and Kellogg, 1988).  The necessity to help support one’s family
became a culturally permissible reason for married women to enter the labor force (Glenn, 1959),
although for a time it was only acceptable for women to work in those types of occupations where she
could readily combine her roles as mother and worker (Kupinsky, 1977).

                                                  As the Industrial Revolution progressed, particularly into the twentieth century, the duties and
responsibilities of women as understood by society and accepted by women lost their rigidity.  There was

"uncertainty about having children, about their care and education if it [was] decided to have them, about
the relative advantages of housework and work outside the home" (Ogburn, 1933).  This uncertainty
contributed to the increase in the number of women who sought paid employment, the result of which
constituted the basis for more important developments in the ascribed roles of women in family and in
society.

                                                  The roles of women in the family changed as women began to enter the labor force in search of
paid employment outside of the home.  Over time, the percentage of women who participated in the labor
market increased to the point that it became relatively common to find women in the labor force.  This
increase in the participation of women in the labor market -- particularly of married women with children

-- is important evidence reflecting a change in the norms and social prescriptions regarding the roles of
women in and outside of the home.

                                                  Consequently, social values regarding the responsibilities of women shifted in such a way that a

woman’s employment opportunities now have an important role in her fertility decisions -- an effect

which simply was not important a century ago.  That is, since society has embraced the position that

women could -- or even should -- seek gainful employment, and because contemporary social conditions

have made it possible for women to pursue careers, the effect of female employment on fertility has

become an important dynamic in modern families.  This is not to say that the issue of causality is

necessarily resolved, however.  A strong pronatal norm remains in the United States.  The fact that

gender roles and adult expectations are learned long before women either work or have children suggests

that a woman’s fertility decisions will play an important role in her employment behavior.  Additionally,

a woman’s attitudes regarding children, paid employment and other exogenous factors may jointly

influence her fertility and work activities, thus resulting in a perceived negative relationship.

                                                  Nevertheless, if the change in social values is such that a woman’s decision for employment is

temporally prior to her decision to bear children, then the question of causality would lead to the

conclusion that the effect of a woman’s employment behavior on her fertility decisions is a more

important relationship than that of fertility affecting her employment.

                                                  Therefore, one way to deal with the problem of modeling the female employment and fertility

relationship is to determine whether a woman’s employment activities are temporally prior to her fertility

decisions.  Describing how employment precedes fertility decisions, Mott indicates that "[t]here has been

a steady increase in the propensity of women to work after marriage but before their first child during

this century" (1972:178).  Because a woman’s employment comes before her fertility, the use of her

employment status as an independent variable will provide important information regarding the

employment and fertility relationship.  For these reasons, the impact of female employment on fertility

will be the basis of the proceeding analysis.

                                                  In particular, the analysis presented in this paper will advance the literature on the relationship

between female employment and marital fertility in three specific ways.  First, the fertility rates of U.S.

women will be modeled using a hazard rate approach rather than traditional methods of least squares

regression analysis of simultaneous systems of equations.  The hazard regression is designed to control

more accurately than simultaneous equation models the effects of time-dependent variables, such as

transitions into and out of employment and pregnancy.

                                                  Second, the model will be applied to data for U.S. women.  There appears to be a dearth of
research utilizing the hazard model designed to determine the employment effects on fertility patterns of

U.S. women.  For instance, Hoem and Hoem (1989) and Heckman, Holtz, and Waller (1985) use

Swedish data, Newman and McCulloch (1984) use data from Costa Rica, and De Cooman, Ermisch, and

Joshi (1987) study British women.  A premise underlying this paper is that the fertility behavior of U.S.

women will differ from those of non-U.S. women.

                                                  Finally , this study will extend the analysis of employment effects through the fourth parity.  Most
of studies of fertility terminate the analysis through the third birth.  This paper extends through the fourth
birth in order to determine whether there are relative differences in the patterns of fertility behavior
within the childbearing cycle.

Background Evidence

                                                  A number of stud ies have been designed around the problem of how female employment impacts
on a woman’s fertility -- that is, whether a woman’s employment status and labor-market expectations
could be used to explain and predict fertility behavior.  Some of the early analyses produced somewhat
conflicting and inconclusive results.  Ridley (1959) found that long work experience is associated with
low fertility, even among groups characterized by relatively high fertility, and that wives who have
worked five years or more since marriage expect on average about one child less than wives who have
never worked.  In addition, Ridley notes that it appears that the labor-force participation of wives has a
depressing effect upon family size.  Furthermore, Ryder and Westoff (1965) stated that women who
worked because they "like to work" expected to have fewer children, while Collver (1968) found that
women’s participation in the labor force tended to reduce birth rates in metropolitan areas within
countries due to the increased demand for the employment of women by employers.

                                                  However, the study of fertility in Turkey by Stycos and Weller (1967) determined that there was
no difference in fertility for women according to labor-force status.  They found that although there was a
slightly greater tendency for employed women than for non-employed women to hold attitudes more
favorable to smaller families, the differences in fertility rates were marginal and not statistically
significant.  Moreover, Bumpass and Westoff (1970) cautioned that while a wife’s labor-force plans and
activities were predictors of expected fertility, the relationship was statistically weak.

                                                  The discrepancy in findings regarding the effect of female employment on fertility was resolved

in part a few years later in a study by Gendell and Marauiglia (1970).  Using data gathered in Guatemala

City, Gendell and Marauiglia found that economically active women -- those who participated in paid

employed -- had a significantly lower level of fertility than women who were not active.  They argued

that this was due to the effects of modernization, and they suspected that in smaller urban and rural areas

the impact of the employment of women on their fertility would indeed be weaker or non-existent.

                                                  These findings suggested that one of the problems of the Stycos and Weller study was that the

targeted population consisted of a society in which the level of modernization was relatively low, and

where "religion and family culture pressures the average woman to devote her energies to the home"

(Stycos and Weller, 1967:212).  This implies that the effect of female employment on fertility is not an

important causal relationship, because the decisions regarding fertility preceded those of employment.

Only as a society begins to modernize and make available to women employment opportunities, such as

in cities and other urban areas, will the effect of employment on fertility become important.  Stycos and

Weller conclude, however, by stating that where birth control is available, and where mother and worker

roles are incompatible, the relationship between female employment and fertility is one in which

employment influences fertility.

                                                  More recent evidence illustrates the important effect a woman’s employment behavior has on her

fertility decisions.  Some researchers argue that evidence exists demonstrating that the greater the earning

potential is for a women, the greater the chances are that she will consider market opportunities before

making fertility decisions (De Cooman et al, 1987; Kupinsky, 1977).  Moreover, Semyonov (1980) and

Matthaei (1980) link a woman’s increased chances for high status employment with lower fertility, as

well as with divorce and reluctance to marry.

                                                  In recent years researchers have shifted the focus of the analysis of fertility decisions from

completed family size, or children-ever-born, to the timing and spacing of births.  The reason for the

change in focus is that the observed family size reflects desired timing as well as desired numbers, and

changes in the timing and spacing of births reveal more accurately aggregate trends in fertility rates

(Newman and McCulloch, 1984).  Therefore, in this study the analysis of a woman’s fertility decisions

will be based on how her labor-force participation affects the timing and spacing of subsequent births.

The purpose of this study is to examine how a woman´s employment status, educational level, and other

into four variables:  black, white, Hispanic and other.  Religion was also grouped into four categories:  no
religion, Catholic, Protestant, and other.  Parent’s SES was measured by the total-based index reported in
the National Survey of Family and Households, which was taken from the analysis by Stevens and Cho

(1985) for the occupational designations of the woman’s father, stepfather or guardian.  The scale was
divided into three categories, indicating low, medium and high SES.

Methodology

                                                  A hazard, or intensity ,
2

 model was developed in order to determine the impact of a woman’s
employment status on the probability of a second pregnancy occurring.  The intensity approach models
the instantaneous probability of an event occurring at a particular time, given that the individual was at
risk at that time (Allison, 1984), and it is useful in modeling censored time-varying variables such as
fertility outcomes.

                                                  The essential feature of the intensity model is that it shifts the focus of the problem from one
where factors directly cause an event to one where they influence the risk of occurrence (Newman and

McCulloch, 1984).  Thus, this methodology resolves the temporal priority of causality by looking at rates
of child conception by current employment status.  In other words, the intensity model is not one in
which employment is understood to cause fertility, but rather is used to determine how a woman’s
employment status, education and other independent characteristics affect the rate of childbearing.

Stated differently, given the employment, educational and other characteristics of the mother preceding
the occurrence of a next pregnancy, the probability that she will have a pregnancy next month is
predicted from the intensity model.

                                                  The intensity model for the probability of pregnancy is given as follows:

(1) h
j

(t)/h
i

(t) = exp[ a
ij

(t) + b
ij

(t)X(t) + c
ij

Z]
where i,j=1, ..., 4 indexes the transition from pregnancy i to pregnancy j; t is the time since the beginning
of the spell; h

                                                                                    ij

                                                                                          (t) is the rate of moving from one pregnancy to the next; X represents the covariates that

               2

                      Following the tradition of other researchers studying a woman’s fertility behavior, the term "hazard"
will be replaced by "intensity," since the word hazard "evokes images of dangers connected with

vary as a function of time, and Z represents the fixed variables measured at the beginning of the spell;

and, a

                                     ij

                                          (t), b

                                                                        ij

                                                                             (t) and c

ij

 are the parameters to be estimated.  The model estimated is a linear regression of

the logarithm of the intensity, in which the rate at which married women have a next pregnancy is

regressed on employment, education and other independent variables.  The parameters indicate the

relative impact on the probability of a woman moving to the next pregnancy.

                                                  The model estimated is a linear regression of the logarithm of the intensity, in which the rate at

which married women have a next pregnancy is regressed on employment, education and other

independent variables.  The parameters indicate the relative impact on the probability of a woman

moving to the next pregnancy.  The control of the independent variables was facilitated by the use of a

constant baseline, in which variables that were categorized were estimated relative to a particular

category which was fixed at a value of one.  Thus, the other categorized groups are compared relative to

the baseline group.

                                                  In addition to the use of employment, education and the other independent variables, I assume

that there are other factors that contribute to the fertility process which cannot be observed.  The intensity

model facilitates the inclusion of an error term in which the unobserved heterogeneity, or differences, of

women can be controlled.  The inclusion of an unobserved heterogeneity component is important in

models of fertility, although the specific form it takes is not as critical (Heckman et al, 1985; Newman

and McCulloch, 1984).  For this model, a non-parametric distribution was estimated in a second model,

the results of which were used to determine the relative impact unobserved heterogeneity had on the rate

of pregnancy.

Results of Analysis

                                                  An intensity model was used to determine the relative impact of a married woman’s labor-force

participation on the probability of her having a next pregnancy.  The numbers of women who progressed

to the next pregnancy are given in table 1.  Of the original sample size of 3,400, more than one-fourth

were censured with only one pregnancy.  Additionally, of those women who had a second pregnancy, a

little more than half had a third child and only one quarter had a fourth.

childbearing" (Hoem and Hoem, 1989:66).

(Table 1 about here)

                                                  The yearly rate of advancement to the next pregnancy for women who were at risk to do so by
employment status is given in table 2.  As expected, women who do not work have a higher rate of
pregnancy than women who work either full-time or part-time.  In particular, women who work full-time
have about half the rate of a second pregnancy as women who do not work.  Furthermore, the disparity in
pregnancy rates between working and non-working women increases at the higher birth orders to where
non-employed women have triple the rate of pregnancies relative to women employed full-time.

(Table 2 about here)

Labor-Force Participation .  The results of the estimated intensity model for the transition to the next
pregnancy are given in table 3.  In general, the effect of a woman’s labor-force participation results in a
reduction in the rate at which the woman will have a next pregnancy, controlling for other factors.

Moreover, women who work full-time are more likely than women who work part-time to delay or not
have a next pregnancy.  The negative effect of employment, however, is less important for the transition
to the third pregnancy than it is for the second or fourth pregnancy.

(Table 3 about here)

                                                  Women who work full-time have a second pregnancy at a rate only 27 percent of the rate for
those who are not employed.
3

  In other words, their rate of pregnancy is only one-fourth as high as non-
employed women.  At the third pregnancy, the intensity for full-time women relative to non-employed
women increases to 50 percent.  However, at the fourth pregnancy, the intensity falls again to roughly 35
percent, or one-third the intensity of non-employed women.  This trend is curious -- an important impact
of employment on fertility for the second and fourth pregnancies, but not nearly so for the third
pregnancy -- suggesting that something other than employment may be more crucial in determining the
probability of a third pregnancy than a second or fourth one for women who work full-time.

                                                  For women who work only part-time, the effect of employment on their fertility follows a similar
trend -- important for the second and fourth pregnancies, but almost nonexistent at the third pregnancy.

Specifically, these women have a rate of second and fourth pregnancies relative to non-employed women
of 55 and 64 percent respectively; the relative effect of part-time employment on the third pregnancy,

               3

                      The calculated rate of pregnancy for women who are employed full-time relative to women not
employed is given as follows:  exp[-1.326] * 100 = 26.55.  Its interpretation is that women who work

however, is almost insignificant.

                                                  The impact of employment status on the rate of pregnancy is changed when control variables are

included.  This is evident from the relative difference in results presented in tables 2 and 3.  In table 2 the

rate of pregnancy by employment status is given without the use of control variables.  At the second

pregnancy, the rate for full-time employed women is roughly half that of women not employed in the

labor market, and this difference increases through the third and fourth pregnancies.  However, when

controls are added, as in table 3, the relative rate of a second pregnancy for women employed full-time is

about one-fourth that of rate for non-employed women -- more important than the difference in rates

without the benefit of controls.  The relative difference decreases at the third pregnancy, but then

increases again at the fourth pregnancy to roughly the same difference observed when controls are not

added.  For women employed part-time, the employment effect is increased when controls are added at

the second pregnancy, but then reduced at the third and fourth pregnancies.  In other words, it appears

that controlling for the other independent variables generally enhances employment effect early on, but at

the higher birth orders the inclusion of controls do not appreciably affect the impact of employment.

                                                  Thus, the effect of a woman’s employment does have an important impact on the fertility of

women, particularly for women who work full-time.  The impact of employment on fertility is more

evident in the cases of women who have either one or three children and who are deciding whether to

have a next child.  However, for women who already have two children, the effect of employment is

much less prominent, suggesting that other determinants play an important -- if not more important -- role

for women who are initially deciding whether to have more children than the "two-child norm."

Education and Interaction Effects .  Because education and employment status was included as an

interaction effect, the effect of education given in table 3 is for women who are not employed in the labor

market.  For these women, the impact of education on fertility is negative, as expected.  Moreover,

education displays the same diminishing effect on the third pregnancy.  In particular, for women who are

not employed, each increase in the number of years of education reduces the intensity of pregnancy by

two percent per year for the second pregnancy, and by nearly three percent per year for the fourth

pregnancy.  The consequence of education on the likelihood of a third pregnancy occurring is almost

full-time have a second pregnancy at a rate which is 27 percent of the rate of women who do not work.

zero.

                                                  For married women who are employed full-time, the effect of education is to increase the
intensity of a second pregnancy by roughly four percent of rate of non-employed women for each
additional year of education the mother received.  For part-time employment, the effect on the second
pregnancy is almost half as strong as full-time employment.  In other words, for women who work either
full- or part-time, the effect of education holding other things constant is to increase the rate of having a
second child.  This can be interpreted as an attempt to have quickly two children -- that is, to meet the
two-child norm -- with the intention of continuing afterwards with a career outside of the home.

                                                  Once women have a second child, however, the relative impact of education for women who
work becomes negative.  Specifically, the effect of education on the rate of third and fourth pregnancies
for women who are full-time workers is about two percent lower for each increase in educational level
than women who do not work.  For women who only work part-time, increases in education result in a
rate of third and fourth pregnancies which is about four percent lower than the rate for non-working
mothers.  The fact that the effect of education for full-time workers who have reached the two-child norm
is not as negative as the effect for women who work part-time makes sense if one assumes that women
who work full-time may wish to return to the labor market sooner than women who work only part-time
in order to renew their job skills.  Conceivably, women who work part-time may be able to adapt their
fertility decisions around their employment, and thus do not feel a need to compress the span of
childbearing years in order to facilitate a return to the labor market.

Childbearing and Spacing Variables .  The duration between marriage and first pregnancy and age-at-first
pregnancy are both negatively related to the probability of having a next pregnancy as expected.  That is,
the longer a woman is in a marriage before having a first child, and the later a woman begins
childbearing, the lower will be the likelihood that a woman will have a next child.

                                                  Generally, the effect of  marriage-to-first pregnancy is the same for all transitions; for each month
the first pregnancy is delayed, the risk of having a next child falls by about one percent.  Although this is
not a large effect, the impact on future fertility clearly becomes more important the longer the span is
between marriage and the first pregnancy.

                                                  The effect of age at first pregnancy appears to follow a similar but opposite pattern found by the

consequences of employment and education.  That is, a negative relationship between age at first

pregnancy and fertility is observed, although it is only important at the third pregnancy.  Specifically, an

increase in the age of the women in months before she begins childbearing will reduce the risk of a

second and fourth pregnancy by about one percent, but will reduce the intensity of third pregnancies by

more than six percent for each month.  Apparently, the age at which a woman begins childbearing plays

an important role in her decision to move past the two-child norm and have a third child.

                                                  The relative impact of previous pregnancy intervals also appears to be an important determinant

of the intensity of pregnancy.  Moreover, the effect is negative at both the third and fourth pregnancy,

suggesting that longer birth intervals result in either a lengthening or reduced probability of subsequent

pregnancies.  Note that for each monthly increase in the time between the preceding pregnancy interval,

the risk of a next pregnancy occurring is reduced by approximately two percent -- a noticeable decrease

for long pregnancy intervals; and, the effect seems to be roughly identical for the third and fourth

pregnancies.  This appears to suggest that women who delay a previous pregnancy will also delay

subsequent ones, perhaps with the intention of entering the labor market between the births of children,

or to invest a greater amount of time with each child.

Number of Siblings .  The impact of the woman’s number of siblings on the likelihood of her having a

next pregnancy is less pronounced in the transition from first to second pregnancy than it is for the

probability of a third or fourth pregnancy, although the effect is positive in all cases as anticipated.  For

each increase in the woman’s number of siblings, the risk of having a second child increases a little more

than one percent -- an otherwise insignificant amount.  However, in the case of the transition from second

to third, and from third to fourth pregnancy, the relative risk of pregnancy increases to roughly five and

four percent respectively.  Therefore, even though the overall impact of siblings is relatively small, the

effect is noticeable as the woman begins to have larger families, particularly above the two-child norm.

Birth Cohorts .  The relative impact of birth cohort on the risk of pregnancy is also given in table 3.  Note

that women who were born before 1930 are relatively less likely to have a second child than women born

between 1930 and 1939.  This could be an effect of the depression years when fertility was low.

Additionally, women born after 1939 are also relatively less likely to have a second pregnancy, evidence
of the fact that women are having their first and second children at higher ages than in the past, and an
indication of the declining rate of childbearing following the post-baby boom era (see Ryder, 1974).

                                                  We also observe that women born between 1920 and 1929 are more likely to have a third
pregnancy than women born after 1929.  Conceivably, for these women the third pregnancy had occurred
after either the Great Depression or World War II, and at the beginning of the baby boom.  Moreover, the
decline in risk for women born in later cohorts is also evident here.  However, for all women born after

1939, the relative risk of having a third pregnancy is essentially lower than that of having a second
pregnancy for the same cohort, an indication of the decline in the relative frequency of higher order
births.

                                                  The effect of birth cohort on the risk of having a fourth pregnancy is similar to the effec t found
for third pregnancy, with the exception that women born before 1919 are at a greater risk of having a
fourth pregnancy than women born between 1930 and 1939, although women born between 1920 and

1929 are at the greatest risk.  In addition, the trend of declining risk for women born after 1939 found at
the third pregnancy is also evident for the fourth pregnancy.
4

Social Background .  The relative difference in fertility controlling for race, religion and parent’s SES are
also indicated in the table.  In general, the effect of race is as expected -- white women have a relatively
lower fertility than women of other ethnic groups.  Hispanic women are seen as having the greatest risk
of having a second pregnancy, while black women are seen as being most likely to have a third or fourth
child.  Specifically, the risk of having a next pregnancy increases for black women for each subsequent
pregnancy.  Black women have roughly the same risk of having a second child as white women; however,
the intensity of a third pregnancy for black women increases to a 32 percent greater chance than for
whites, and at the fourth pregnancy to an 86 percent greater risk.  The relative risk of a second and fourth
pregnancy to Hispanic women is respectively 27 and 36 percent higher than white women, but is
statistically similar to white women at the third pregnancy.

               4

                      Caution should be given to the values for the 1960-present cohort -- particularly the one of -.733 at
the fourth pregnancy.  Conceivably, many of these women were censured before they had completed
their fertility plans; thus, comparison with women who have completed their childbearing could be
treated as suspect.  However, since the model characterizes fertility up to the time of the interview, and

                                                  The effect of religion on the probability of pregnancy is found to be as predicted as well, except

at the transition to fourth pregnancy.  Catholic women have the highest intensity of second and third

pregnancies, being respectively 28 and 40 percent more likely than women claiming no religion to

progress to the next pregnancy.  However, the intensity of a fourth pregnancy for Catholic women is

almost identical with non-religious women.  Additionally, while Protestant women have a 20 percent

greater intensity of second pregnancies than women with no religion, the relative intensity falls to where

it is the same at the third pregnancy and nearly 30 percent less at the fourth pregnancy.  Apparently, the

important effect of religion in the beginning of family formation is lost as the family size increases.  In

other words, religion appears not to be a factor for women desiring a larger family.

                                                  The effect of parent’s SES appears to have no appreciable impact on the relative risk of a second

pregnancy, but it becomes more important in the transitions to the third and fourth pregnancies.

Although women with low SES have statistically the highest relative intensities of third and fourth

pregnancies, they are not much different from women with high SES.  Specifically, women whose

parents have either a low or high SES have roughly a 12 percent greater intensity of third pregnancies

than women whose parents have medium SES.  For the fourth pregnancy, the relative intensity of for low

SES doubles, while the rate for high SES declines by about one-third.

Duration Dependence and Unobserved Heterogeneity .  Table 4 presents the results of the impact of

employment and education on the fertility of working women for models which controlled and did not

control for unobserved heterogeneity.  The table also includes the estimated duration dependence for

both models, which characterizes the effect of time on the intensity of pregnancy.  The form estimated

followed a Weibull distribution.

(Table 4 about here)

                                                  The model which did not control for heterogeneity was the same model discussed above;

however, the results of employment and education have been reprinted for comparison.  The effect of

time on the likelihood of a second pregnancy is positive, as indicated by the positive coefficient for

duration dependence.  This suggests that women who have one child are more likely to have a second

child, other things being equal.  The influence of time on the intensity of third and fourth pregnancies is

not future childbearing behavior, little bias is expected in the results.

nature of the relationship between fertility and employment changes at different stages of family
formation.

                                                  Clearly, more work needs to be done in assessing how the female employment and fertility
relationship changes over time, and what factors cause the relationship to change.  Furthermore, future
research should attempt to define in greater detail the process of decision-making, as it relates to the
fertility and employment relationship, and incorporate these additional elements into the fertility model.

It may be that employment itself does not affect the rate of pregnancy; rather, employment may act as a
proxy for a more latent factor which results in a woman adjusting her fertility intentions.

References

Allison, Paul D.  1984.  Event History Analysis .  Newbury Park, CA:  Sage Publications, Inc.

Becker, Gary.  1960.  "An Economic Analysis of Fertility."  In Demographic and Economic Change in

                                                  Developed Countries , ed. National Bureau of Economic Research, Princeton:  Princeton

                                                  University Press.

Bernhardt, Eva M.  1989.  "Fertility and Employment."  Stockholm Research Reports in Demography ,

                                                  No. 55.

Bourguignon, Odile.  1987.  "The Question of the Child."  Annee Sociologique , 37:93-118.

Bumpass, Larry L., and Charles F. Westoff.  1970.  The Later Years of Childrearing .  Princeton, NJ:

                                                  Princeton University Press.

Cain, Glen G., and Adriana Weininger.  1973.  ^Economic Determinants of Fertility:  Results From

                                                  Cross-Sectional Aggregate Data.~  Demography , 10:205-223.

Cochrane, Susan Hill.  1979.  Fertility and Education:  What Do We Really Know?   Baltimore:  John

                                                  Hopkins University Press.

Collver, O. Andrew.  1968.  "Women’s Work Participation and Fertility in Metropolitan Areas."

                                                  Demography , 5:55-60.

Cramer, James C.  1980.  "Fertility and Female Employment:  Problems of Causal Direction."  American

                                                  Sociological Review , 45:167-190.

De Cooman, Eric, John Ermisch, and Heather Joshi.  1987.  "The Next Birth and the Labour Market:  A

                                                  Dynamic Model of Births in England and Wales."  Population Studies , 41:237-268.

Gendell, Murray, and Maria Nydia Marauiglia.  1970.  "Fertility and Economic Activity of Women in

                                                  Guatemala City, 1964."  Demography , 7:273-286.

Glenn, H. M.  1959.  "Attitudes of Women Regarding Gainful Employment of Married Women."  Journal

                                                  of Home Economics , 51:247-52.

Groat, H. Theodore, Randy L. Workman, and Arthur G. Neal.  1976.  "Labor Force Participation and

                                                  Family Formation:  A Study of Working Mothers."  Demography , 13:115-125.

Halli, S. S., and K. U. Rao.  1987.  "Dynamics of Fertility and Labor Force Participation of Canadian

                                                  Women in 1971 and 1981:  A Cohort Approach."  Journal of Institute of Economic Research ,

                                                  22:1-21.

Hareven, T. K.  1977.  "The family and Gender Roles in Historical Perspective."  In Women and Men:

                                                  Changing Roles, Relationships and Perception , eds. L. A. Cater and A. F. Scott.  New York:

                                                  Praeger.

Heckman, James J., V. Joseph Hotz, and James R. Walker.  1985.  "New Evidence on the Timing and

                                                  Spacing of Births."  American Economic Review , 75:179-184.

Hill, Reuben.  1975.  "Family Implications of Changing Sex Roles."  In Changing Roles in Sex and

                                                  Marriage:  A Symposium , ed. Kathryn P. Johnsen.  West Lafayette, IN:  Purdue Research

                                                  Foundation.

Hoem, Britta, and Jan M. Hoem.  1989.  "The Impact of Women’s Employment on Second and Third

                                                  Births in Modern Sweden."  Population Studies , 43:47-67.

Hoffman, Lois W.  1974.  ^The Employment of Women, Education, and Fertility.~  Merrill-Palmer

                                                  Quarterly , 20:99-119.

Klijzing, Erik, Jacques Siegers, Nico Keilman, Loek Groot.  1988.  "Static Versus Dynamic Analysis of

                                                  the Interaction Between Female Labour-force Participation and Fertility."  European Journal of

                                                  Population , 4:97-116.

Kupinsky, Stanley.  1977.  "The Fertility of Working Women in the United States:  Historical Trends and

                                                  Theoretical Perspectives."  In The Fertility of Working Women:  A Synthesis of International

                                                  Research , ed. Stanley Kupinsky. New York:  Praeger Publishers.

Lehrer, Evelyn, and Marc Nerlove.  1986.  "Female Labor Force Behavior and Fertility in the United

                                                  States."  Annual Review of Sociology , 12:181-204.

Matthaei, J. A.  1980.  "Consequences of the Rise of the Two-earner Family:  The Breakdown of the

                                                  Sexual Division of Labor."  American Economic Review , 70:198-202.

Michaels, Gerald Y., and Wendy A. Goldberg.  1988.  "The Transition to Parenthood:  Current Theory

                                                  and Research."  In Cambridge Studies in Social and Emotional Development .  New York:

                                                  Cambridge University Press.

Mintz, Steven, and Susan Kellogg.  1988.  Domestic Revolutions:  A Social History of American Family

                                                  Life .  New York:  The Free Press.

Mott, Frank L.  1972.  "Fertility, Life Cycle Stage and Female Labor Force Participation in Rhode Island:

                                                   A Retrospective Overview."  Demography , 9:173-185.

Newman, John L., and Charles E. McCulloch.  1984."A Hazard Rate Approach to the Timing of Births."

                                                   Econometrica , 52:939-961.

Ogburn, William F.  1933.  "The Family and its Functions."  In Recent Social Trends in the United

                                                  States, A Report of the President’s Research Committee on Social Trends .  New York:  McGraw-

                                                  Hill.

Ridley, Jeanne C.  1959.  "Number of Children Expected in Relation to Non-Familial Activities of Wife."

                                                   Milbank Memorial Fund Quarterly , 37:277-296.

Ryder, Norman B.  1974.  "The Family in Developed Countries."  In The Human Population .  San

                                                  Fransisco:  Scientific American, Inc.

Ryder, Norman B., and Charles F. Westoff.  1971.  Reproduction in the United States .  Princeton, NJ:

                                                  Princeton University Press.

Scanzoni, John.  1983.  Shaping Tomorrow’s Family:  Theory and Policy for the 21st Century .  Beverly

                                                  Hills, CA:  Sage Publications.

Semyonov, M.  1980.  "Social Context of Women’s Labor Force Participation:  A Comparative

                                                  Analysis."  American Journal of Sociology , 86:534-550.

Stevens, Gillian, and Joo Hyun Cho.  1985.  ^Socioeconomic Indexes and the New 1980 Census

                                                  Occupational Classification Scheme.~  Social Science Research , 14:142-168.

Stovall, Mary E.  1989.  "Myths of the American Family:  A Historical Perspective."  Family Perspective ,

                                                  23:133-148.

Stycos, J. Mayone, and Robert H. Weller.  1967.  "Female Working Roles and Fertility."  Demography ,

                                                  4:210-217.

Tilly, Louise A., Joan W. Scott, and Miriam Cohen.  1978.  "Women’s Work and European Fertility

                                                  Patterns."  In The American Family in Social-Historical Perspective , ed. Michael Gordon.  New

                                                  York:  St. Martin’s Press.

Weitzman, L. J.  1981.  The Marriage Contract:  Spouses, Lovers, and the Law .  New York:  Macmillan

                                                  Press.

Weller, R. H.  1977.  "Wife’s Employment and Cumulative Family Size in the United States, 1970 and

                                                  1960."  Demography , 14:43-65.

Welpton, Pascal K.  1954.  Cohort Fertility:  Native White Women in the United States .  Princeton, NJ:

                                                  Princeton University Press.

Welter, Barbara.  1978.  "The Cult of True Womanhood:  1820-1860."  In The American Family in

                                                  Social-Historical Perspective , ed. Michael Gordon.  New York:  St. Martin’s Press.

Yeung, Wei-Jun J.  1988.  "The Reciprocal Effects of Female Labor Force Participation and Fertility."

                                                  Population Research Laboratory Discussion Paper , No. 53, p. 33.

Table 1.  The Number of Women Censured at Each Pregnancy.

Total First Second Third Fourth

====================================================

3400 943 1187 650 620

====================================================

Table 2.  Number of Pregnancies per 100 Women at Risk per Year by Employment Status

Pregnancy

Employment Status Second Third Fourth

===============================================

Full-time 5.28 3.48 2.88

Part-time 7.20 3.12 2.40

Not employed 11.16 7.92 7.92

===============================================

Table 3.  Estimated Intensities for the Next Pregnancy

Pregnancy

Variables Second Third Fourth

======================================================

Employment Status

   Full-time -1.326

***
-0.581

*
 -1.059

**

   Part-time -0.594  0.003 -0.442

   Not employed  0.000
a
   0.000
a
   0.000
a

Educational Level -0.016

**
 -0.006 -0.027

*

Employment and Education Interaction

   Full-time by education  0.053

***
-0.012  0.009

   Part-time by education  0.037 -0.033 -0.012

   Not employed by education  0.000
a
 0.000
a
 0.000
a

Marriage-to-first pregnancy -0.007

***
-0.005

***
-0.009

***

Age-at-first pregnancy -0.009

*
-0.053

***
-0.003

First-to-second interval -0.020

***

Second-to-third interval -0.016

***

Number of siblings  0.016

***
 0.055

***
 0.041

***

Birth Cohort

   1900 to 1919  0.262

***
 0.819

**
 1.092

   1920 to 1929  0.700

***
 1.082  1.129

   1930 to 1939  1.000
a
 1.000
a
 1.000
a

   1940 to 1949  0.819

***
 0.796

***
 0.601

***

   1950 to 1959  0.698

***
 0.664

***
 0.679

***

   1960 to present  0.522

***
 0.345

***
-0.733

Race

   Black  1.032  1.324

***
 1.864

***

   White  1.000
a
 1.000
a
 1.000
a

   Hispanic  1.276

***
 0.915  1.369

**

   Other race  1.191  1.057  0.918

Religion

   No religion  1.000
a
 1.000
a
 1.000
a

   Catholic  1.284

***
 1.407

**
 0.995

***

   Protestant  1.204

**
 1.058  0.726

***

   Other religion  1.182  1.203  0.579

Parent’s SES

   Low  0.993  1.129

*
 1.267

**

   Medium  1.000
a
 1.000
a
  1.000
a

   High  1.080  1.123  1.086

======================================================

a
     Fixed at the relative baseline value

*
     Significant at the .10 level

**
          Significant at the .05 level

***
               Significant at the .01 level

Table 4.  Estimated Intensities for the Next Pregnancy With Duration Dependence and Unobserved

Heterogeneity

Pregnancy

Variables Second Third Fourth

=====================================================

Without Controlling for Heterogeneity

Employment Status

   Full-time -1.326
***

-0.581
*

-1.059
**

   Part-time -0.594  0.003 -0.442

   Not employed  0.000
a

 0.000
a

 0.000
a

Educational Level -0.016
**

-0.006 -0.027
*

Employment and Education Interaction

   Full-time by education  0.053
***

-0.012  0.009

   Part-time by education  0.037 -0.033 -0.012

   Not employed by education  0.000
a

 0.000
a

 0.000
a

Duration Dependence

   Gamma  0.221
***

 0.019  0.033

Negative Log Likelihood 3027.568

Controlling for Heterogeneity

Employment Status

   Full-time -1.129
***

-0.586
*

 -1.007
*

   Part-time -1.940
***

 0.018 -0.647

   Not employed  0.000
a

 0.000
a

  0.000
a

Educational Level -0.030
***

-0.004 -0.035
**

Employment and Education Interaction

   Full-time by education  0.040
**

 -0.011  0.002

   Part-time by education  0.140
***

-0.034 -0.002

   Not employed by education  0.000
a

 0.000
a

  0.000
a

Duration Dependence

   Gamma  1.023
***

 0.028  0.085

Factor loading  3.869
***

-0.996
***

 3.011
***

Negative Log Likelihood 2456.038

=====================================================
a

     Fixed at the relative baseline value

*

     Significant at the .10 level

**

          Significant at the .05 level

***

              Significant at the .01 level