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ABSTRACT

Does Economic Uncertainty Affect the Decision to
Bear Children? Evidence from East and West Germany *

Although economic agents routinely face various types of economic uncertainty, their effects
are often unclear and hard to assess, in part due to the absence of suitable measures of
uncertainty. Because of the numerous and very substantial institutional changes that people
in the transition economies of Central and Eastern Europe experienced during the last two
decades, these countries are excellent candidates for examining the effects of uncertainties
on various kinds of behavior. During their periods of uncertainty, moreover, these countries
have experienced sharply falling fertility rates. Some have argued that these two phenomena
are linked but others have remained skeptical in view of the fact that the evidence is largely
confined to the macro level. This paper demonstrates the existence of such a link at the
micro level using two different types of uncertainty measures based on GSOEP data from
Eastern (and for comparison purposes also Western) Germany for the years 1992-2002. The
results suggest that employment uncertainty (but not financial uncertainty) was considerably
greater in Eastern Germany during its transition than in Western Germany and had a highly
nonlinear effect on the probability of a birth in any period. The result is rather robust to
differences in specification and suggests that the higher employment uncertainty in East
Germany in the transition could have contributed significantly to the sharp fall and unusually
low level of its fertility. In view of the results, we argue that an options based theory is
perhaps a richer analytical paradigm for a discussion of fertility decisions in a rapidly
changing environment than the traditional Beckerian theory.
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1. Introduction

In the development literature the relationship between uncertainty and fertility has received
considerable attention, but primarily with respect to long-term uncertainties concerning disability
and mortality. In this context, it was argued that when uncertainty is modest as in developed
countries, there might be little need for many children, but when uncertainty is great as in rural areas
of developing countries, its effect on fertility could be positive as long as help from children would
be perceived to reduce these uncertainties (Leibenstein, 1957, 1978; Cain, 1980, 1981; Nugent,
1985). For some uncertainties, e.g., about infant mortality, the effects of greater uncertainty were
deemed nonlinear. As insurance markets and other means of reducing risks have developed and the
risks themselves declined, however, interest in such long-run uncertainties has dissipated.

But, with financial crises, major economic reforms and contagion effects across countries on
the rise, short and medium-term uncertainties would seem to be proliferating. With the possible
exception of civil wars, disease epidemics and violence, much less attention has been given to the
effects of these uncertainties on fertility, often because of the dearth of adequate measures thereof.
The evidence that has been provided on the relationship has often been inconsistent. For example,
Kohler and Kohler (2002) noted that the early transition period in Russia was characterized by a
negative relationship between uncertainty and fertility at the macro level but often by a positive one
at the micro level. It is our view that some of these seeming inconsistencies may be due to non-
linearities in the relationship between fertility and these short and medium-term uncertainties as well
as lack of care in distinguishing between probabilities of various undesired events and uncertainty.

Such worrisome probabilities and uncertainties have been especially prominent in the
transition economies of Central and Eastern Europe where numerous different institutional
arrangements changed substantially in the 1990s and the planned economy has yielded to a more
market-based one. Eastern Germany (the former German Democratic Republic) is an important
example and one in which fortuitously various kinds of short to medium term worries or
uncertainties have been measured and been found to be quite substantial. Notably, Witte and
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through 1992 to show that (1) fairly substantial percentages of women of child-bearing age were
concerned with such uncertainties, and (2) those women with concerns for their personal economic
situation had lower probabilities of having any, but especially a first, birth after unification than
before when these concerns would have been much weaker. Although, quite naturally, the extent of
such concerns varied considerably across the population and the sample, they did not control for
other factors that would likely affect fertility. Also, given the early date of this innovative study, its
authors were unable to examine the experience since the middle of 1992,

Another relatively early study suggesting the relevance of increased economic uncertainty to
the fertility decline in Eastern Germany is Adler (1997). This study placed emphasis on the rise of
female unemployment in Eastern Germany and the decline of child and maternal support from the
state, both contributing to increased financial uncertainty. Adler, however, did not make use of
micro-level data on either uncertainty or fertility, suggesting instead that the aggregate relation
between the rising economic uncertainty and falling fertility was due to collective behaviour
resulting from either a new survival culture of abstinence from marriage and childbirth or a kind of
social protest against the institutional changes lowering women’s independence and security.

Additional studies have shown that the pre-1992 decline in East German fertility to well
below replacement levels was maintained for at least a few additional years (Conrad, Lechner and
Werner, 1996; Lechner, 1998, 2001; Kreyenfeld, 2000; Sobotka, 2002). Indeed, the 1995 total
fertility rate for Eastern Germany of 0.8 reported in Lechner (2001) seems to have been the lowest
in Europe and perhaps the world at that time. While considerable controversy has arisen over both
whether this fall was only temporary (based on spacing) or permanent and whether it was due to the
rise in uncertainty or to other factors like convergence in tastes and environmental conditions to
those of Western Germany, these issues have not been fully resolved.

Several studies have examined the parallel declines in fertility in other Central and Eastern
European countries during the transition (e.g., Sobotka, Zeman and Kantorova, 2003; Kohler and
Kohler, 2002, Chase, 2003, and Philipov, Speder and Billari, 2004). While economic uncertainty is
mentioned in most of these studies as a possible explanation for the fertility declines, Chase (2003)
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measure with micro-level data. His measure of employment uncertainty, however, was a dummy
variable for having changed jobs in the four years prior to the study. Since one can easily conceive
of circumstances in which someone who had changed jobs might have less uncertainty than
someone who had not changed jobs, his employment uncertainty measure left much to be desired.

In this study we make use of the same GSOEP surveys for Eastern Germany that have been
used in some of the aforementioned studies but for the entire post-reunification period 1992-2002
for which the data are available. In addition, for comparison purposes, we make use of the West
German data for the 1984-1991 and 1992-2002 periods. To examine possible nonlinearities in the
relationship between unemployment and other worries (or uncertainties) and fertility decisions,
instead of a mere dummy variable, we construct indexes of probabilities (and related uncertainties)
not only for “personal economic (financial) uncertainty” as used primarily in the preceding studies
but also for employment uncertainty. In line with the suggestions of Sobotka (2002), we also control
for the various other individual and household characteristics that would seem relevant to fertility.

Our primary objective is to use this micro-level data to compare the predictions of an
uncertainty-based options theory of fertility with those of the traditional neoclassical one in which
such worries and uncertainties do not play a role. Other questions that we attempt to address are: (1)
Which kind of worry or uncertainty has the largest impact on fertility? (2) For which partner (male
or female) do such worries or uncertainties matter most? (3) How do worries about unemployment
and finances map into uncertainty measures and what are the directions of such effects? (4) How do
the results for Western Germany compare with those for Eastern Germany? (5) Is there any
detectible difference in the effects of the worries and uncertainty on the probability of childbirth in
West Germany between the pre- and post-unification periods? (6) To what extent have the greater
unemployment probabilities (and related uncertainties) of the post-unification period contributed to
the observed falling fertility rates at the macro level in East Germany?

The remainder of the paper is organized as follows: Section 2 presents alternative ways of
thinking of the relationship between uncertainty and fertility decisions. Section 3 presents the data

and some descriptive statistics, Section 4 the empirical results and Section 5 our conclusions.



2. The Decision to Bear Children

The traditional economic (neoclassical) theory of fertility does not explicitly include uncertainty. In
it the demand for fertility is determined by wealth, the opportunity cost of children, and tastes, the
latter considered to be given and changing only very slowly. The two most obvious of these factors
to change in the transition countries, thus, were the opportunity cost of children and wealth. Since
few households had accumulated much financial wealth prior to transition, the major source of
wealth was human capital. Hence, while financial uncertainty may not have changed much or been
very relevant in transition economies, employment uncertainty could have changed quite
significantly and been important in decision-making because of its importance for human wealth.

With respect to the opportunity costs of children, since wage rates rose and the direct costs
of having and caring for children increased, in a simple traditional model this would suggest a
decline in the number of children. But, in a more general Beckerian model that allows for quantity-
quality substitution (Becker, 1976), this would also imply a rise in quality (proxied by education).

Yet, as Ranjan (1999) noted, in fact education of children also fell in most of these
transition countries, leading him to develop an alternative theoretical model in which uncertainty
about future income leads people to choose an “option” to postpone investments in both the quantity
and quality of children until such time as uncertainty would fall. Following Dixit and Pindyck
(1994) and the financial option literature, the option allows individual decision makers to avoid the
risk of making the irreversible investment when future income could turn out to be low.

Notably, however, Ranjan’s result hinges crucially on the assumption that the saved
monetary cost of having a child would outweigh the lower expected wage and hence lower
opportunity cost of time for the decision-maker. Yet, it is our view that the net effect of uncertainty,
especially about employment, on the value of the option to postpone childbirth would depend on the
degree of uncertainty. If uncertainty is initially low, any given increase in uncertainty may primarily
lower wealth and increase the value of the option to delay or avoid child investment. But, if
employment uncertainty was already high (i.e., and employment prospects sufficiently bad), the

opportunity cost element would dominate over the option value of delay so childbirth would become



more likely. Also, at higher levels of uncertainty the decision-maker might well value more the risk-
reducing benefit of a child, further raising the likelihood of a positive effect on childbirth. Hence,
some increase in uncertainty would raise the child postponement or avoidance option but, beyond
some threshold level, a further increase would raise the probability of childbirth.

In slightly more non-standard models, increased wealth can be associated with taste changes
that might lower the demand for children. From an option perspective, however, increased wealth
should lower the value of the risk-reducing option, thereby raising the demand for children.
Similarly, from the neoclassical perspective an increase in a mother’s education would increase the
potential wage rate and hence raise the opportunity cost of having a child, thereby lowering the
likelihood of a birth. But, from the option perspective, the greater mobility that education would
allow should reduce vulnerability to risk and the value of the postponement option but should raise
the likelihood of a birth.

As a result, it is clear that the neoclassical and option theories of fertility imply quite
different behavioral responses to changes in environmental conditions. With appropriate data these
alternative models should be testable. Another motivation for examining the uncertainty-based
option theory is the interesting but thus far untested claim that it can explain many other forms of
household behavior such as savings, family dissolution, and financial portfolios (Drewianka, 2002).

To accomplish the objective of testing the option theory vis-a-vis the neoclassical
opportunity cost explanations for childbirth and fertility, we propose the following approach that
involves distinguishing between worries about undesired outcomes and uncertainty. For the case of
employment-related uncertainty, suppose that the probability of being unemployed is defined by the
ordered set (p1, P2, ..., Pn) Where p; refers to the lowest probability of being unemployed, while p,
refers to the highest probability of being unemployed. In Becker’s view, therefore, the likelihood of
childbirth would increase monotonically as the probability of unemployment rises from p; to pn.
Note, however, that employment uncertainty does not increase monotonically from p; to p,. When
the probability of being unemployed is p; (p.), for example, the relevant individual is most certain of
remaining employed (unemployed). The uncertainty regarding employment, therefore, increases

initially as one moves away from p;, reaches a peak somewhere between p; and p, and then



decreases thereafter. In other words, uncertainty u is a non-linear function of p;, i.e., u = f(p;), and
has an inverted-U shape." Hence, while the traditional opportunity cost theory suggests a
monotonically positive effect of such an (un)employment measure on fertility, the options approach
suggests that the likelihood of childbirth is inversely related to uncertainty but is related in an U-
shaped way to the aforementioned index p;..

It is easily seen that this test is equally applicable to all measures of perceptions of
undesired outcomes (or types of uncertainty) that affect human decisions. It is also evident that the
success of this empirical exercise might be dependent on the number of states of nature (n) that we
can measure using appropriate survey instruments. For example, if we had only a yes/no measure of
the probability of unemployment, we would not be able to generate the inverted-U shaped
uncertainty curve and thereby to distinguish between the two theoretical models. .

3. Data

The data used to carry out such a test was obtained from the aforementioned GSOEP that is
collected annually. The first round of the survey was conducted in 1984 and was applied to a sample
of 5921 households and individuals in the Federal Republic of Germany (i.e., West Germany). Since
then, each year the respondents are asked to respond to questions concerning demographic features,
income and social security benefits, education, health and labor market experience, and expectations
about the future. Beginning in 1990, however, households in the former German Democratic
Republic (East Germany) were included. The sample size of the survey has increased over time, to
some 6800 households and 13,000 individuals in recent years (Haisken-Denew and Frick, 2000).

The summary statistics for East and West Germany are reported in Table 1. The data for
East Germany corresponds to the 1992-2002 period, while that for West Germany corresponds to
the 1984-2002 period.” For our purposes, we consider only women who are in the childbearing age
(18 to 45). It should be noted that the age groups highlighted in the table, namely, 18-30, 31-35, 36-
40 and 40-45, are not mutually exclusive, nor do they represent cohorts. For example, if a woman
(and hence a household) remains in the sample from 1992 to 1998, and if the woman is 27 years old

in 1992, she appears in the 18-30 category for the years 1992-95 but in the 31-35 category for 1996-



98. Our analysis is not based on cohorts, but, given our objectives, age is one of the key variables

determining the balance of cost and benefits of childbearing for a woman in a given year.

INSERT Table 1 about here.

The descriptive statistics highlight several important aspects of childbearing activity in
Germany. First, it is evident that childbirth is a much more likely event for women in the 18-35 age
group than for women in the 36-45 age group, in both East and West Germany. However, there are
important differences in the incidence of childbirth between the women living in the two geographic
regions. For all age groups, West German women were much more likely to bear children than East
German women. This is consistent with the findings reported above of a precipitous decline in the
total fertility rate (TFR) of East German women after German reunification. In particular, while
West German women aged 31-35 exhibited a 10 percent incidence of childbirth during the duration
of the data, for women of the same age group in Eastern Germany the childbirth rate was less than 2
percent. Since this was for women fairly late in their child-bearing period and the West-East gap
was even larger for those in older age groups, this calls into question the hypothesis that
postponement was the primary explanation for the sharp decline in East German TFR.?

Second, although the average household in both the East and the West was a nuclear
household with two adults, for both regions, the average number of adults was higher for households
in the 36-40 and especially 41-45 age groups (perhaps because some of the older children of women
in such age groups would have entered adulthood). A closer look at the distribution of the adult
members across households reveals that nearly 25 percent of East German but under 10 percent of
West German households had three or more adults living within the same household. This could
imply either that the East German women in our sample had a relatively lower time cost of
childbearing or that childbirth resulted in more crowding than those in Western Germany. Further, if
the non-partner adult were elderly, the extra time commitment required to take care of this person
could make the trade-off between childbearing and employment steeper (Pezzin and Schone, 1998).

Third, East German women are, by and large, more educated than West German women,

when education is measured as a categorical variable that captures the level of education relative to



primary school. This measure of education is believed to be more meaningful than years of
education because of the step (or threshold) function character of the impact of education on lifetime
earnings (Pritchett, 2001). However, this does not necessarily suggest that an average East German
woman has greater earning potential than an average West German woman since the education
obtained in pre-unification East Germany may not fit post-unification skill requirements. Unlike
women, sample East German men are not better educated than their West German counterparts.

Fourth, for each age group the size of home of an average West German woman is 6-17
percent larger than that of an average East German woman. Interestingly, the size of home gap is
higher for the older age groups than for the younger ones, despite the fact that the number of adults
and children residing in an average household is roughly the same for East and West Germany for
these age groups. For example, East German households in the 36-40 age group, on average, have
2.34 adults and 1.59 children, while West German ones have 2.12 and 1.56, respectively. Taken
together with evidence suggesting that downstream intergenerational transfers play a significant role
in determining the size and quality of homes of relatively younger couples (Engelhardt and Mayer,
1998), this also suggests that the size of home may serve as at least a crude proxy for the non-human
wealth of the household, and is unlikely to be endogenous to childbirth.

Fifth, consistent with aforementioned small role of financial assets in the wealth of East
German households, note that, on average, East German women of all age groups were less worried
about the financial solvency of their households than West German women. But, as shown below,
they had greater reason to worry about employment instead.

Finally and most importantly, we come to the probability of unemployment, and the
corresponding employment-related uncertainty index. These are constructed from two questions in
the GSOEP questionnaires as explained in the following endnote.* Note that for East Germany,
where the unemployment rate throughout the 1990s was nearly double that of West Germany, the
average probability of being unemployed was unambiguously higher for both East German men and
women than for their West German counterparts. While this probability was similar for Eastern and
Western German women in the older age groups, it was much larger for women in the fertility-

relevant 18-30 age group and larger for East German men of all age groups. The probability of



unemployment was, on average, higher for women than for men, and especially so in Eastern
Germany. These results are consistent with both existing literature on the differences in the
employment and earnings potential of men and women (Darity and Mason, 1998; Stanley and
Jarrell, 1998), and the greater vulnerability of women to unemployment in post-reunification East
Germany (Bonin and Euwals, 2001).° Note that it is not possible to say anything very definite about
the relative uncertainties of East and West German men and women, given that we do not know the
exact functional form that maps unemployment probabilities into uncertainty scores. Nevertheless,
since the probabilities are mostly near the middle of the range of possible values, it would appear
likely that the differences in unemployment probabilities map into corresponding uncertainty
differences.

The descriptive statistics are, by and large, consistent with both general knowledge of
German economic conditions, especially East-West differences. In the following section, we turn to
the empirical estimates of the relationships between the two types of uncertainty and other factors
and the probability of childbirth in East and West Germany.

4. Estimation Procedure and Results

Given that the incidence of childbirth in a household is a binary (i.e., birth-no birth) event, and given
that we use (unbalanced) panel data, we use a random effects probit model to explain variations
across the sample women of the designated age groups in the binary variable childbirth. We assume
that in any time period a woman (or a household) simultaneously decides on consumption, time
allocation between labor and leisure, the option of bearing a child, and (if relevant) the education of
existing children. In this case, the optimal responses to all these choices would be functions of
exogenous variables like age, and individual (or household) preferences. Given the objective of this
paper, however, we focus on the effect of the probabilities of financial distress and unemployment
(and hence finance and employment-related uncertainties) on the probability of childbirth alone,
after controlling for the exogenous variables identified below.

Our empirical strategy is twofold. First, we estimate random effects probit models for East

and West Germany using all the available data for each of these two regions, i.e., 1992-2002 for the
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East and 1984-2002 for the West. In the estimates of Table 2 we use household characteristics, and
age, education, a measure of worry about financial solvency, and the aforementioned probability of
unemployment measure of only the woman. In Table 3, we present the corresponding results when
education and probability of unemployment of the male partners in the sample are included. Second,
we split the data for West Germany into (roughly) the pre- and post-reunification periods, i.e., 1984-
91 and 1992-2002, and in Table 4 present the corresponding estimates for Western Germany of the
random effects probit models for both sub-periods based on the fuller specification that includes the
probability of unemployment for the male partners. This exercise enables us to examine whether or
not the environmental changes associated with reunification affected childbirth and provides a direct
comparison between East and West German childbirth behavior for the post-reunification period.

In Table 2, we report the marginal effects (estimated at the mean) for both East and West
Germany for the periods 1992-2002 and 1984-2002, respectively, based on the specification that
excludes the male spouse’s characteristics. Explanatory variables include household characteristics
like the number of adults and children residing in the household, and age, education, worries about
the household’s financial solvency, and probability of unemployment of the sample females.® In
keeping with existing empirical literature, we model the likelihood of childbirth as a nonlinear
function of the woman’s age. In the light of the discussion in Section 2 of this paper, it is easy to see
why we also model the likelihood of childbirth as a nonlinear function of the probability of
unemployment. Since worry about the household’s financial solvency may also have a nonlinear
mapping into uncertainty, we also use a non-linear specification of this variable. In Table 3, we once
again report the marginal effects for East and West Germany, for the same time periods as in Table
2 based on the specification that includes the male spouse’s education and probability of
unemployment, the latter with the same nonlinearities as in the case of the woman. Finally, in Table
4, we report the marginal effects for West Germany alone, for the 1984-91 period and the 1992-
2002 period based on the Table 3 specification.

Note that the age groups for which the marginal effects are reported in Tables 2-4, namely,
18-30, 18-35, 18-40 and 18-45, are not mutually exclusive. In other words, we do not report the

behaviour of women within distinct age groups. Rather, we choose age cut-off points of 30, 35, 40
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and 45, beyond which women would be less and less likely to exercise the choice of bearing a child.
Viewed in this light, age cut-offs of 35 and 40 may be viewed as more realistic than ones of 30 and
45. The latter, however, offers a somewhat larger sample and the former an age group in which
childbirth would be more frequent. For completeness, therefore, we report the results obtained using

each of these age cut-off points.

INSERT Tables 2 and 3 about here.

The marginal effects for both East and West Germany, as reported in Tables 2 and 3, are
remarkably robust to the choice of the age cut-off. The marginal effects reported in Table 2 suggest
that age does not influence the exercise of the option (to bear a child) in East Germany. However,
the probability of childbirth in the East is negatively affected by numbers of both adults and children
in the household. This demonstrates the relevance of the time and other costs of childbearing and
shows that the space-related and other costs of sharing a household with other adults outweigh the
advantages of additional adults in sharing expenses and childcare. Education of the woman is
positively associated with the likelihood of having a child, indicating that the income effect of
higher returns on labor dominates the substitution effect arising out of the higher opportunity cost of
time. As noted above, this finding is consistent with the options theory and inconsistent with the
traditional theory. Finally, while worry about household finance does not matter, perhaps on account
of the relatively short (3-point) scale on which this score is measured, the probability of the
woman’s unemployment does matter (considerably). Further, and again consistent with the options
theory and inconsistent with the traditional Beckerian model, the likelihood of childbirth has a U-
shaped relationship with this probability.

In West Germany, on the other hand, age matters, and has a non-linear impact on the
likelihood of childbearing. As in the East, the number of children in the household has a negative
impact on the likelihood of having a child, and the education of the female has a positive impact on
this likelihood. However, in the West, the number of household adults does not influence the
likelihood of childbearing. Since there are many fewer households in the West with three or more

adults, this suggests that space, and the associated coordination cost of sharing space with non-
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partner adults, may indeed have been a binding constraint in the East.” Further, unlike in the East,
the likelihood of bearing a child in West Germany is influenced by the wealth of the household, as
measured by the size of the residence. Finally, as in the East, worry about household finances does
not matter in the West, but the female’s probability of unemployment has the same U-shaped effect
on the likelihood of childbearing.

The marginal effects reported in Table 3 indicate that the above results are robust to the
inclusion of the male partner’s education and his probability of unemployment in the specification.
The male partner’s education has the expected positive effect on the likelihood of childbearing in
West Germany, but it has no impact on this likelihood in East Germany. Further, the unemployment
probability of the male partner does not seem to have any discernible effect on the decision to bear a

child in either East or West Germany.

INSERT Table 4 about here.

Finally, the marginal effects reported in Table 4 indicate that, while the impacts of the
household, female and partner characteristics on the likelihood of childbirth are generally preserved
when we split the West German sample into two sub-periods — 1984-91 and 1992-2002 — there are
some interesting differences in these between periods. In both periods, the likelihood of childbirth
increased with the education of the woman and the wealth of the household, and decreased with the
number of pre-existing children in the household. Further, in both periods, the age of the female had
a quadratic relationship with the likelihood of childbearing. However, while the relationship
between a female’s probability of unemployment and the likelihood of her bearing a child was U-
shaped in the 1992-2002 period, the relationship between these variables was monotonic and
positive in the 1984-91 period. In other words, West German women were in a Beckerian world
prior to the reunification but an “options” world since then (an issue to which we return below).

5. Discussion and Concluding Views
It should be clear from the above that one important objective of the paper has been achieved,

namely, to empirically estimate an uncertainty-based options model along the lines of that proposed
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by Ranjan (1999) and to compare its applicability relative to that of the traditional Beckerian model.
In this respect, we find rather strong support for the options-based theory. In terms of the six
questions posed at the end of Section 1, our empirical results lead us to the following answers:

First, in terms of the kind of worries about undesired outcomes or uncertainties that seems
most important, from Tables 2-4 the results are rather clear in favor of the probability of
unemployment. Its effect is considerably stronger and more U-shaped than that of financial worries.
Since labor income is the most important source of income for the vast majority of households and
employment uncertainty would seem to have increased substantially in East Germany subsequent to
reunification, this is not surprising. We should note, however, that the insignificant impact of worry
about financial solvency on the likelihood of childbirth could, at least in part, be a consequence of
the more limited 3-point scale on which this worry is measured. Conceivably, a finer measure of this
worry, mapping on to a better measure of financial uncertainty, could reveal a more significant
impact of financial uncertainty on the likelihood of childbirth.

Second, the results of Table 3 make it evident that, even though the directions of the effects
of unemployment probabilities on the likelihood of childbirth are quite similar between males and
females, it is the female’s (i.e., potential mother’s) unemployment probability that is more important
than the male’s in reducing fertility. This brings to the fore the increasing role of a second (usually
female) partner’s income in determining the financial well being of households. But, it is also
partially consistent with the Beckerian view about the importance of the female’s opportunity cost
of time in determining the likelihood of childbirth.

Third, the results reported in Tables 2-4 indicate that, for the period beginning 1992,
irrespective of the choice of the terminal age for exercising the option of childbirth, there is evidence
of nonlinearities in the effects of the probabilities of unemployment on the probability of childbirth.
It is evident from both the magnitudes of the relevant regression coefficients and from Figures 1 and
2 that these nonlinearities are most significant in East Germany where the uncertainties have been
somewhat higher and more variable across the sample than in Western Germany.? At the mean of
the sample, the magnitudes of the uncertainty measures are such that the net effect of the linear and

quadratic terms is negative.
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INSERT Figures 1 and 2 about here.

Fourth, even though the signs of the coefficients of the linear and quadratic unemployment
probability terms on the probability of childbirth are identical between the East and West German
samples and the mean differences in the indexes themselves between regions are quite small, in
every case the sensitivity of the probability of childbirth for a woman in East Germany is always
greater than the corresponding sensitivity for a woman in West Germany. This greater sensitivity to
unemployment worries for East German women would seem very plausible indeed given the fact
that labor force participation of East German women had been much higher and as already indicated
the institutional circumstances were changing more radically than for West German women.’

Fifth, the results of Table 4 show that there were several important changes in the
determinants of childbirth in a given year between the pre- and post-unification periods in Western
Germany. The age-related nonlinearities became sharper, indicating that such women tended to
postpone childbirth longer after reunification. The presence of other adults in the household tended
to have a less positive (or more negative) influence and the presence of other children a more
negative effect in the latter period, suggesting that West German women were increasingly not only
postponing but also reducing the number of children. The impacts of male and female education
changed in opposite directions between the two periods, the positive effect rising for men but falling
for women. Most importantly, the effect of unemployment probabilities among females on
childbirth probabilities became more sharply nonlinear post-unification than pre-unification. Since
there is no evidence to suggest that the historically low rate of labor force participation among West
German women had undergone a significant change in the aftermath of the reunification, this
sharper nonlinear effect post reunification could be due to greater unease about the sustainability of
the social security system in an environment of reunification related fiscal pressure on a government
bound by the Maastricht agreement on (among other things) the fiscal deficit and public debt.

Finally, to provide at least a crude answer to the last question (concerning the extent to
which the increased uncertainty may have contributed to the decline in child births, we conduct the

following exercise. While from Table 1 we know the average unemployment probability index for
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East German women between 18 and 30 was 3.12 in the post-reunification period, we do not know
what it was prior to reunification. In view of the pervasiveness of the welfare state and the extremely
high employment rate and child support available to East German households prior to unification,
we can be sure that it must have been considerably lower. It would seem highly likely that it was
below the average for West German women pre-unification (2.53).

Let us suppose, and probably still quite conservatively, that the initial average
unemployment probability index was 2.12. This would imply that, on average, employment
uncertainty might have increased a full index point. Using the estimated coefficients for women of
the 18-30 age group reported in Table 3 (of -0.69 for the linear term and 0.10 for the quadratic
term), for a woman starting with above average unemployment probability index (e.g., of 3) an
increase of 1 (to 4) would have almost no effect (= 0.09) on the probability of a birth as the effect of
the positive quadratic term would almost exactly offset the effect of the negative linear term.’® The
same increase for a woman with an initially below-average unemployment probability index (e.g.,
from 1.5 to 2.5) would exert a modest negative influence of the probability of childbirth (= -0.29).
At a still higher initial value (e.g., 4), the increase would result in an increase in the probability of
childbirth. But for a woman with an exactly average initial (i.e., pre-reunification) unemployment
probability index (assumed to be 2.12), the increase of unity would reduce the probability of
childbirth by as about 1.0!

While these numbers are only suggestive and the perhaps more reliable point estimates from
the larger sample of East German women age 18-40 or 18-45, would yield somewhat smaller net
effects on childbirth, the calculation makes clear that, given the undoubtedly low starting value of
the index, the increase in unemployment probabilities for most East German women, i.e., all except
those at the highest pre-unification levels of unemployment uncertainty, could well have contributed
substantially to the overall substantial reduction in child births observed at the macro-level. Further,
because the net effects would differ across the distribution of women by initial and changed
uncertainty indexes, it shows rather clearly why micro and macro level studies may often be

inconsistent with each other.
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The Beckerian or neoclassical view of fertility decision, which emphasises the role of
substitution effect (or opportunity cost of time) in determining the likelihood of childbirth, remains
the dominant hypothesis in the demographic literature. However, it is our view that an approach that
treats childbirth as an option that a woman can exercise up to some biologically feasible age, one
that explicitly models the impact of the probability of unwanted outcomes (and related uncertainties)
on the decision to bear a child, provides a still richer analytical framework within which the
childbearing decision should be discussed.

Beyond this, our analysis and results call attention to the need for greater precision in
measuring the probabilities of unwanted outcomes via more detailed survey questions and at the

same time greater care in relating these measures to measures of uncertainty.
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Table 1

Descriptive statistics for Samples of East and West German Women of Specified Age Groups

18-30 31-35 36-40 40-45
East West East West East West East West

Childbirth 0.08 0.18 0.018 0.10 0.002 0.03 0.003 0.006
incidence (0.27) (0-39) (0.13) (0-31) (0.04) (0.18) (0.05) (0.07)

Age (D) 28.06 28.46 33.27 33.00 38.02 37.87 42.49 42.38
(1.88) .74 (1.36) (1.40) (1.40) (1.41) (1.13) (1.09)

Household adults 2.05 2.00 2.05 2.01 2.34 2.12 2.85 2.49
(0.22) (0.08) (0.31) (0.13) (0.59) (0-38) (0-72) (0.70)

Household 1.60 0.77 1.82 1.48 1.59 1.56 0.89 0.98
children (0.67) (0-91) (0.73) (1-03) (0-85) (1-03) (0-81) (0.97)

Education (f) 2.06 1.96 2.10 2.04 2.16 2.03 2.12 1.97
(0-29) (0.55) (0-38) (0-58) (0.41) (0-60) (0-44) (0.62)
Size of home 82.90 88.52 88.27 105.36 93.93 113.14 93.65 113.90
(35.67) (33.09) (31-56) (34.40) (30.42) (36-94) (32.80) (38-61)

Worries about 1.80 2.17 1.90 2.23 1.81 2.27 1.88 2.27
finance () (0.59) (0-64) (0.58) (0-65) (0.58) (0-65) (0.57) (0.64)

Probability of 3.12 2.50 2.64 2.71 2.58 2.58 2.50 2.51
Unemployment (F) (1-60) (1-70) (1-54) (1-80) (1.47) (1-80) (1-51) (1-83)

Education (m) 2.13 2.06 2.13 2.20 2.14 2.23 2.16 2.21
(0-34) (0-54) (0-38) (0.55) (0.43) (0-56) (0-44) (0.55)

Probability of 2.06 1.79 2.04 1.79 2.14 1.78 2.22 1.71
Unemployment (m) (1.04) (1.15) (1.01) (1.14) (1.07) (1.13) (1.13) (0.55)

Nobs [ 266 | 4779 | 594 | 3584 840 | 2869 647 [ 1793

Note: The values within parentheses are standard deviations.

20




Table 2

Determinants of Childbirth (East and West Germany, Specification 1)

18-45 18-40
East (2.1) West (2.1) East (2.2) West (2.2) East (2.3) West (2.3) East (2.4) West (2.4)
Age () - 0.33 * 0.36 *** 0.21 0.40 *** 0.24 0.36 *** 1.14 0.43 ***
(0.18) (0.03) (0.33) (0.04) 0.47) (0.06) (1.30) (0.14)
Age sq. (F) 0.00 - 0.007 *** 0.00 - 0.007 *** 0.00 0.007 *** 0.02 0.008 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.02) (0.00)
Household adults - 0.53 " - 0.03 5.16 ** - 0.13 4.96 Y 0.002 5.36 0.12
(0.37) (0.10) (2.53) (0.13) (3.47) 0.17) (8.69) 0.27)
Household children - 0.16 Y - 0.16 *** 0.28 ** - 0.17 *** 0.26 ** 0.15 *** 0.38 ** 0.06 **
(0.11) (0.02) (0.13) (0.03) (0.14) (0.02) (0.18) (0.02)
Education (f) 0.45 ** 0.17 *** 0.43 ** 0.17 *** 0.39 * 0.16 *** 0.28 0.09 **
(0.19) (0.03) (0.21) (0.03) (0.23) (0.03) (0.38) (0.04)
Size of home 0.00 kel 0.004 * ek 0.00 el 0.00 0.002 ***
(0.00) (0.00) (0.002) (0.00) (0.00) (0.00) (0.00) (0.00)
Worries about - 0.60 - 0.08 1.11 "V - 0.09 0.84 0.06 0.10 0.10
finance (f) (0.67) (0.15) (0.72) (0.16) (0.75) (0.16) (1.04) (0.19)
Worries about 0.10 0.02 0.21 0.02 0.16 0.02 0.22 0.02
finance sq (f) (0.18) (0.03) (0.19) (0.03) (0.20) (0.03) (0.28) (0.04)
Probability of - 0.59 ** - 0.10 ** 0.57 ** - 0.09 * 0.63 ** 0.09 * 0.69 * 0.05
unemployment (F) (0.26) (0.05) (0.29) (0.05) (0.31) (0.05) (0.43) (0.06)
Probability of 0.10 *** 0.03 *** 0.09 ** 0.02 *** 0.10 ** 0.02 *** 0.10 * 0.02 **
unemployment sq (f) (0.03) (0.00) (0.04) (0.00) (0.04) (0.00) (0.05) (0.01)
Log likelihood - 138.65 - 3820.59 123.66 - 3751.84 112.78 3397.02 64.79 2220.05
P(Wald chi-sq) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nobs 2347 13025 1700 11232 860 8363 266 4779
Ngroups 375 2397 303 2130 191 1800 79 1339
Note: 1. The values within parentheses are standard errors.

2. ***: 1% level of significance; **:

5% level of significance, *: 10% level of significance, V: 11-15% level of significance
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Table 3

Determinants of Childbirth (East and West Germany, Specification 2)

18-45 18-40 18-35 18-30
East (3.1) West (3.1) East (3.2) West (3.2) East (3.3) West (3.3) East (3.4) West (3.4)
Age () 0.32 * 0.35 *** 0.25 0.39 *** 0.29 0.33 *** 1.15 0.42 ***
(0.18) (0.03) (0.33) (0.04) (0.48) (0.06) (1.31) (0.14)
Age sq. (F) 0.00 - 0.007 *** 0.00 - 0.007 *** 0.00 - 0.006 *** - 0.02 - 0.008 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.02) (0.00)
Household adults 0.52 - 0.02 5.19 ** - 0.12 4.97 "V - 0.03 - 5.35 - 0.15
0.37) (0.10) 2.57) (0.13) (3.52) (0.15) (8.81) 0.27)
Household children 0.16 V - 0.16 *** 0.30 ** - 0.16 *** 0.28 ** - 0.09 *** - 0.45 ** - 0.05 **
(0.11) (0.02) (0.13) (0.02) (0.14) (0.02) (0.20) (0.02)
Education (f) 0.55 ** 0.14 *** 0.56 ** 0.14 *** 0.58 ** 0.13 *** 0.00 0.07 *
(0.22) (0.03) (0.26) (0.03) (0.29) (0.03) (0.54) (0.04)
Size of home 0.00 0.001 *** 0.00 Y 0.001 *** 0.00 0.001 *** 0.00 0.002 ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Worries about 0.60 - 0.09 1.11 Y - 0.09 0.79 - 0.05 - 0.99 0.10
finance (f) (0.68) (0.15) (0.74) (0.16) ©.77) (0.15) (1.10) (0.19)
Worries about 0.10 0.02 0.20 0.02 0.15 0.01 0.19 - 0.02
finance sq () (0.18) (0.03) (0.22) (0.03) (0.20) (0.03) (0.29) (0.04)
Probability of 0.57 ** - 0.10 ** 0.53 * - 0.09 * 0.57 * - 0.08 * - 0.71 * - 0.06
unemployment (f) (0.26) (0.05) (0.30) (0.05) (0.32) (0.05) (0.44) (0.06)
Probability of 0.10 *** 0.02 *** 0.09 ** 0.02 *** 0.09 ** 0.02 *** 0.11 * 0.02 **
unemployment sq (F) (0.03) (0.00) (0.04) (0.00) (0.04) (0.00) (0.06) (0.01)
Education (m) 0.19 0.08 ** 0.18 0.09 ** 0.32 0.10 *** 0.38 0.10 **
(0.23) (0.03) (0.26) (0.03) (0.30) (0.03) (0.53) (0.04)
Probability of 0.32 - 0.002 0.46 Y - 0.006 0.39 - 0.005 - 0.37 0.09
unemployment (m) (0.28) (0.05) (0.31) (0.06) (0.33) (0.05) 0.47) (0.07)
Probability of 0.05 0.001 0.08 V 0.002 0.07 0.00 0.07 - 0.01
unemployment sq (m) (0.04) (0.00) (0.05) (0.01) (0.05) (0.01) (0.09) (0.01)
Log likelihood 137.18 - 3817.59 121.82 - 3748.50 110.73 - 3400.14 - 63.94 - 2216.31
P(Wald chi-sq) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nobs 2287 13025 1658 11232 840 8363 263 4779
Ngroups 375 2397 301 2130 189 1800 79 1339
Note: 1. The values within parentheses are standard errors.

2. ***: 1% level of significance; **:

5% level of significance, *: 10% level of significance, V: 11-15% level of significance
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Table 4

Determinants of Childbirth (West Germany, Specification 2)

18-45 18-40 18-35 18-30
1984-92 1993-2002 1984-92 1993-2002 1984-92 1984-2002 1984-92 1993-2002
Age () 0.31 *** 0.44 *** 0.33 *** 0.50 *** 0.35 *** 0.41 *** 0.49 ** 0.34 VY
(0.05) (0.06) (0.06) (0.06) (0.08) (0.09) (0.19) (0.22)
Age sq. (F) 0.006 *** - 0.008 *** 0.006 *** - 0.009 *** 0.007 *** 0.007 *** - 0.01 *** - 0.006 Y
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Household adults 0.06 - 0.05 0.02 - 0.25 0.15 0.45 - 0.21 - 0.09
(0.13) (0.16) (0.16) (0.24) (0.19) (0.37) (0.35) (0.43)
Household children 0.12 **=* - 0.16 *** 0.12 *** - 0.16 *** 0.08 *** 0.15 *** - 0.06 "V - 0.06 Y
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.04) (0.04)
Education (f) 0.21 *** 0.09 * 0.21 *** 0.09 ** 0.19 *** 0.07 0.16 *** - 0.01
(0.05) (0.04) (0.05) (0.05) (0.04) (0.05) (0.05) (0.06)
Size of home 0.002 *** 0.001 ** 0.002 * 0.001 ** 0.002 *** 0.001 ** 0.004 *** 0.001 **
(0.05) (0.00) (0.02) (0.00) (0.00) (0.00) (0.00) (0.00)
Worries about 0.28 0.08 0.30 0.08 0.23 0.09 - 0.19 0.32
finance () (0.23) (0.22) (0.23) (0.23) (0.23) (0.24) (0.27) (0.29)
Worries about 0.06 - 0.01 0.06 - 0.01 0.05 0.01 0.03 - 0.06
finance sq () (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.06) (0.06)
Probability of 0.06 - 0.13 * 0.05 - 0.14 * 0.06 0.12 ¥ - 0.05 - 0.06
unemployment (F) (0.07) (0.07) (0.07) (0.08) (0.07) (0.05) (0.09) (0.10)
Probability of 0.02 ** 0.03 ** 0.02 ** 0.03 ** 0.02 ** 0.02 ** 0.02 * 0.01
unemployment sq (f) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Education (m) 0.04 0.10 ** 0.04 0.11 ** 0.06 0.12 ** 0.03 0.14 **
(0.05) (0.04) (0.05) (0.04) (0.05) (0.05) (0.06) (0.06)
Probability of 0.12 0.05 0.11 0.04 0.11 0.05 0.08 0.08
unemployment (m) (0.08) (0.08) (0.08) (0.08) (0.08) (0.09) (0.10) (0.11)
Probability of 0.01 - 0.003 0.01 - 0.00 0.01 0.004 - 0.01 - 0.006
unemployment sq (m) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Log likelihood 1704.71 - 1896.06 1683.71 - 1853.40 1549.97 1656.56 - 1103.86 - 1001.19
P(Wald chi-sq) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nobs 5669 6602 4910 5665 3818 4063 2355 2175
Ngroups 1757 1576 1522 1394 1249 1107 891 747
Note: 1. The values within parentheses are standard errors.

2. ***: 1% level of significance; **:

5% level of significance, *: 10% level of

significance, V: 11-15% level

of significance

23




Figure 1

——o - o<Q

~o®T 3 —

Impact of Unemployment Probabilities on Childbirth Probabilities (Table 2)

0.6

0.4

0.2

-0.2

-0.4
-0.6
-0.8

R

-1.2

-1.4

Probability of unemployment

—=—East (2.1) —e— East (2.2) —e—(East 2.3) —a— East (2.4) —e— West (2.1)
—e— West (2.2) —a— West (2.3) —x— West (2.4)

24



Figure 2

——o - o<Q

~o®T 3 —

Impact of Unemployment Probabilities on Childbirth Probabilities (Table 3)

0.8

0.6

0.4

0.2

-0.2

-0.4

-0.6

-0.8

-1.2

-1.4

Probability of unemployment

—=—East (3.1) —e— East (3.2) —e—(East 3.3) —a— East (3.4) —e— West (3.1)
—e— West (3.2) —a— West (3.3) —x— West (3.4)

25



Endnotes

LIt is easily seen, therefore, that we can talk about the probability of (un)employment and
employment uncertainty in an interchangeable manner, as we sometimes do later in the paper. Later
on, however, we show that the mapping is not one-to one

2 While in principle comparability would be served by presenting the descriptive statistics for the
probability of unemployment and other measures for West Germany separately for the pre- and
post-1992 periods, in the interest of space since there were no important differences in these
variables between the two periods for Western Germany, for this region the data pertain to the whole
period. The descriptive statistics for the separate periods are available on request.

% Neither does it refute the postponement hypothesis. See, especially Sobotka (2004).

* The GSOEP questionnaire provides two different measures with which one can generate an
ordered set of the probabilities of unemployment. If a person is employed, she is asked how
confident she is about her job security. The possible responses are very concerned, somewhat
concerned and not concerned at all. If the person is unemployed at the time of the survey, on the
other hand, and is looking for employment, she is asked how confident she is about finding a new
job. The possible responses are easy, difficult and almost impossible. We use this range of responses
to construct a 6-point score for each respondent representing her probability of being unemployed in
the foreseeable future. In addition, we assume that if a person is not a participant in the labor force at
the time of the survey, her likelihood of finding a job is low, and hence we automatically assign to
her the highest score of 6. In keeping with our earlier discussion, it is easy to see that the uncertainty
related to employment is highest for scores of 3 or 4, and lowest for the scores of 1 and 6.

® By 1995, 36 percent of the East German women who were employed prior to reunification lost
employment, the corresponding figure for East German men being 23 percent.

® We have outlined in footnote 3 the measure for the uncertainty score with respect to employment.
The uncertainty score about a household’s financial status is more limited in its scope. The GSOEP
questionnaire asks each respondent how confident she is about the household’s financial prospects.
The possible responses are very concerned, somewhat concerned and not concerned at all. Using the
responses to this question, we have created a 3-point measure of the uncertainty score for a
household’s financial status that is increasing in the level of uncertainty.

’ Space can have a significant negative impact on household formation, and thereby affect decisions
to bear child adversely. It is considered to be among the main reasons for low total fertility rates in
Italy and Spain (Lesthaeghe and Moors, 2000).

® In Figures 1-2, the 6-point unemployment probability score is on the horizontal axis. Using the
coefficient estimates, we plot the overall marginal effects for each level of uncertainty along the
vertical axis. The labeling should be interpreted as follows: In Figure 1, the locus of points labeled
East (2.1) refer to the overall marginal effects generated using column 2.1 of Table 2 which reports
the coefficient estimates of the East German women in the 18-45 age group, for the 1992-2002
period. The other loci of points in Figures 1-2, as captured by the curves, can be similarly
interpreted.

¥ According to Bonin and Euwals (2001), prior to reunification, the labor force participation rate of
East German women was nearly 80 percent. This rate of participation was comparable only to those
in Scandinavian countries, and much higher than the labor force participation rate of women in West
Germany where the negative impact of laws governing maternity leave and income taxation of
couples is well established (Strem and Wagenhals, 1991; Spahn et al., 1994). This trend persisted
after the reunification, despite a significant decline in employment opportunities facing East German
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woman in the aftermath of reunification. In 2000, 72 percent of the women in East Germany were
labor force participants, the corresponding figure for West Germany being 62 percent.

19 The overall (marginal) impact of employment uncertainty is -1.27 (= -0.69x3 + 0.10x9) when the
level of uncertainty is 3. When this uncertainty level rises to 4, the overall (marginal) impact
changes to -1.16 (= -0.69x4 + 0.10x16). The impact of a unity change in employment uncertainty,
therefore, is -0.09. The other numbers reported in this paragraph can be similarly obtained.
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