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Abstract

This paper uses data from the 1993 Survey of Household Income and Wealth
conducted by the Bank of Italy in order to estimate a reduced form purist  model
of female marital fertility and labour force participation. It focuses in particular on
the effect of formal education on both fertility and labour force participation, and
accounts for the potential endogeneity of education. Our estimates show that
increasing education up to the upper secondary level exerts ceteris paribus a positive
effect on marital fertility at ages 21-39 and that highly educated women postpone
fertility and have a higher labour market attachment.
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1. Introduction

One ‘stylised fact’ commonly observed in the developed countries is the pattern assumed

by the correlation between women’s education, labour force participation (LFP hereafter)

and fertility. Figures 1-3 show the secular trend of average years of education in the

female population, the female LFP rate and the Total Fertility Rates (TFRs) in some

European countries.

[Figures1-3 about here]

Aggregated time-series data from individual countries seemingly show the existence of a

negative relationship between education and fertility and a positive relationship between

education and LFP. However, when different countries are compared, the pattern of

negative correlation between education and fertility is no longer clear. Some countries

with low average years of education in the female population in 1995, for example Spain

(6.68), Italy (6.98) and Portugal (5.22), also have very low TFRs (respectively 1.19, 1.17

and 1.49), whilst countries with higher average years of education have relatively higher

TFRs, such as Finland or Norway (where average years of education and TFRs are 9.50

and 1.81, 11.41 and 1.87 in 1995, respectively).

Economists attempted to explain these associations using economic models of human

capital investment, fertility and labour supply.1 These models have then been frequently

tested using aggregated time series-cross country data.2 However, such data are not ideal

for testing the implications of economic models of female fertility and LFP, due to

problems of aggregation and the different institutional frameworks of different countries

(such as child care and contraception availability and costs, which are difficult to control

for) as well as the same country over time.

In particular, the relationship between education and fertility is a complex one and the

total effect of education may act through several channels. Figure 4 shows that education

may influence fertility both indirectly by affecting the age at marriage, and other aspects

                                                
1 See the literature on the economic theory of fertility, e.g. Becker (1981) and Cigno (1991).
2 For some recent examples see Cigno and Rosati (1996) and Ahn and Mira (1999).
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of marriage such as duration,3 and directly through its effect on marital fertility.

Moreover, marital fertility may affect marriage duration while the expectation of family

dissolution may influence fertility, LFP and the investment in human capital.4

Furthermore, education may be in part endogenous: strong preferences for market work

may induce women to invest more in education and perhaps to have lower fertility (these

effects operating through preferences are shown in the figure by dotted arrows). In

macroeconomic studies of female fertility and LFP, it is difficult to isolate the different

effects of education on marriage formation and dissolution, marriage duration and

marital fertility. Hence, the estimated effect is a total effect that does not shed light on

the way in which education affects both fertility and LFP.

[Figure 4 about here]

For this reason, the present paper focuses on married women’s LFP and fertility

decisions using household survey micro-data, i.e. it analyses the interactions shown by

bold arrows in figure 4. The particular interest is in Italy, a country which has recently

attracted the attention of economists and policy makers and stimulated a lively debate

(see CNEL 2000) due to its exceptionally low levels of both fertility and female LFP. The

study of female LFP and fertility is important for several reasons:

1. the decline in TFRs may cause a problem of labour shortage in the future. In this

respect, policies which seek to increase women’s LFP5 may prove an effective way to

attenuate the problem.

2. Another way to address the problem is to investigate the reasons for the low fertility

of Italian women. Can the low fertility be considered  the consequence of a change in

women’s preferences or as a rational response to economic incentives? In the latter

case, policy makers can influence fertility behaviour by affecting costs and incentives

related to childbearing.6

                                                
3 Smith (1997), for example, finds that the rising earnings of women, which are partly due to increasing
educational levels, are a significant determinant of the rising incidence of divorce in Great Britain.
4 Lillard and Waite (1999), for instance, test the hypothesis that the risk of marital disruption affects marital
fertility and that marital dissolution is affected by the presence of children in the family, while Parkman
(1992, p. 672) maintains that ‘the increase of married women labour force participation under unilateral
divorce is due to the lack of compensation at divorce for reduced human capital based on sacrificed
opportunities to acquire and maintain market skills’.
5 Throughout the paper we sometimes refer to ‘labour force participation’ simply as ‘participation’.
6 In this regard, Colombino and Di Tommaso (1996) find that cohort effects, related to changes in
preferences, are not significant in their analysis of fertility and LFP using Italian data for the years 1987,
1989 and 1991.
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3. The analysis of the impact of a widespread phenomenon, namely the increase in

women’s level of education, on LFP and marital fertility is interesting both from a

positive point of view, in order to predict the possible impact of rising educational

levels on female marital fertility and LFP, and from a normative point of view, since

the Italian educational system has been recently undergone an extensive reform

which, among other things, has increased the duration of compulsory schooling.

The outline of the paper is as follows. In the following section we review some of the

insights into the effect of education offered by dynamic theoretical models of fertility and

LFP. Section three summarises the findings of previous empirical work relating to Italy.

Section four describes the data and the variables used in the empirical analysis, the

econometric model and the main results. Section five concludes.

2. Education, labour force participation and marital fertility, insights from life-

cycle theoretical models

Theoretical models of LFP and fertility can be divided into life-time static models and life-cycle

dynamic models. The former are mainly concerned with the study of completed fertility

while the latter enable the analysis of a greater number of issues, such as the timing and

spacing of births. In the present section we illustrate the insights into the role of

education offered by some theoretical life-cycle dynamic models of fertility and LFP, since we

are interested in both completed fertility and fertility tempo. 7

In a recent survey of theoretical and empirical work on the optimal age at motherhood

Gustafsson (2001) describes three theoretical models in detail: Happel et al. (1984) ,

Cigno (1991) and Walker (1995). We focus here on the predictions of these models

regarding the effect of education, while the interested reader can find their detailed

description either in Gustafsson (2001) or in the original articles.

Happel et al. (1984) emphasise consumption smoothing as the main determinant of fertility

timing. In their model, individual utility is separable into consumption and the ‘effective’

number of children (a combination of quantity and quality of offspring). Under the

perfectly imperfect capital market (PICM) assumption, i.e. individuals cannot borrow

against their future incomes, the husband’s (exogenous) earnings profile matters for

fertility timing since women give birth in a time interval in which the income of the
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primary earner is relatively high. According to the model, the wife’s earnings depend on

pre-marital work experience and when she gives birth she retires from the labour market

for a fixed exogenous number of periods, during which job skills are subject to

depreciation or obsolescence. Happel et al. (1984) do not explicitly consider formal

education; however its effect can be roughly likened to that of a higher stock of pre-

marital work experience (i.e. human capital), which increases the probability of a delayed

first birth. The reason is that when pre-marital work experience is high the probability of

total skill loss during child rearing is less, and this is the sole case in which an early birth

is preferred to a late birth in the model.

Cigno (1991) and Walker (1995), instead, emphasise the career planning motive as the main

determinant of LFP and fertility behaviour.

In Cigno (1991) parents derive utility from consumption and ‘effective’ children. Parents

have a positive discount rate and capital markets are perfect. In the model a higher stock

of pre-marital human capital determines a lower completed fertility and early child births.

This is due to the income effect, because parents discount the utility derived from

offspring. As Gustafsson (2001) observes, this prediction is at odds with the Happel et al.

(1984) result. The differences are due to the fact that in the latter model there was a

positive rate of depreciation of human capital (and women better endowed with human

capital were less at risk of losing their job skills) and no discounting was assumed.

However, Cigno (1991) also maintains that women with a steeper earnings profile have a

slower fertility tempo, i.e. they postpone child births. Cigno and Ermisch (1989), for

instance, find that women in semi-skilled or manual occupations (who have a relatively

flat earnings profile) have earlier child births than do women in more skilled clerical

occupations. Of course, the probability of entering skilled occupations depends, among

other things, on women’s education. The reason for this effect is that a withdrawal from

the labour market has a current opportunity cost, the wage, and a future opportunity

cost, the capital loss due to the potential job experience forgone. For a steep earnings

profile the current cost is relatively lower when a woman is young, while the future cost

decreases with age (since there are less years of work activity left). Furthermore, the age

pattern of the total opportunity cost depends on the shape of the earnings profile.

Gustafsson (2001, p. 241), for instance, observes that if it is concave the capital loss due

to a later birth is very much smaller than that due to an early child birth. To summarise,

in Cigno’s (1991) model education may have a two-fold effect. If education increases

only the size of life-cycle wealth but does not alter the earnings profile, highly educated

                                                                                                                                           
7 I.e. the distribution of births over the life-cycle. In particular, we use fertility tempo  to refer to the average
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women are likely to give birth early in the marriage, while if education alters only the

earnings profile but not life-cycle wealth, namely makes it steeper, women have an

incentive to postpone fertility. Finally, if education changes both the size of life-cycle

wealth and the earnings profile, the sign of the net effect on fertility timing cannot be

predicted theoretically and must be addressed empirically.

Walker (1995) specifies a dynamic model in which parents derive utility from children

and consumption and have intertemporally and contemporaneously strongly separable

preferences, and capital markets are perfect. In Walker’s model parents are strongly

motivated to have children early in the life-cycle since children produce a recursive flow

of utility also for all periods following the birth event, which is discounted at a positive

rate of time preference (unlike in Happel et al. 1984). Walker does not consider the effect

of pre-marital human capital in his model, although he does consider the effect of

different wage profiles and maintains that changes which make the profile steeper reduce

the tempo of fertility (with the same level of completed fertility), while changes which

flatten the earnings profile tend to delay fertility. The reason is that during a period of

increasing wages, ceteris paribus, women have an incentive to give birth early in the life-

cycle, when the opportunity cost of their time is relatively less. The difference of results

with respect to Cigno (1991) is due to the recursive structure of the utility of fertility and

to the different specification of the wage function, which is not linear but convex in work

experience. This means that the current wage forgone by giving birth and caring for

children is much lower when an individual is relatively younger. In the model an increase

in wealth tends by the cumulative nature of the utility flows to reduce the tempo of fertility

too. Therefore, since highly educated women generally experience both higher life-cycle

wealth and a steeper wage profile (see Murphy and Welch  1992) the prediction of the

model is that an increase in women’s education induces them to give birth sooner.

Blackburn et al. (1993) study the interactions between fertility timing, wages and human

capital accumulation. The authors consider a dynamic model in which women make their

human capital investment decision conditional on their preferences with regard to the

timing of their first birth. The model shows that if the discount rate is greater than the

economy growth rate of wages for workers who do not invest in human capital, then

individuals who prefer an early child birth are less likely to invest in human capital. This

model therefore reverses the direction of the causality, which now runs from preferences

for fertility timing to women’s education, suggesting a potential endogeneity problem for

women’s education neglected by other models.

                                                                                                                                           
time between first marriage and births.
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In conclusion, different theoretical models stress different factors and motives as the

main determinants of LFP and fertility behaviour and sometimes generate opposite

predictions about the effect of education which rely heavily on the assumption made.

Therefore, the question of the effect of education on LFP, fertility quantum and fertility

tempo must be addressed empirically.

3. Fertility and labour force participation in Italy: past empirical research

Although there are many empirical studies which investigate female labour supply and

labour market participation conditioning on ‘child services’ variables and studies

analysing female fertility conditioning on LFP,8 we review here only recent empirical

work using an approach similar to ours, i.e. studies which jointly model and estimate

female LFP and marital fertility behaviour in Italy.

Some recent contributions are:

[Table 1 about here]

Colombino and Di Tommaso (1996), who estimate a simultaneous model of female marital

fertility and LFP using a sequence of cross-sections of micro data (Survey of Household

Income and Wealth - SHIW - for the years 1987, 1989 and 1991). Their sample includes

women aged between 18 and 40. They find that cohort effects are not significant whereas

wage effects are strong and significant. They use a bivariate probit model, which though

allowing for correlation between fertility and participation decisions, theoretically implies

separability of the lifetime utility function into fertility and leisure, as shown by Weeks

and Orme (1999). Colombino and Di Tommaso consider the effect of various measures

of unearned income and wealth to investigate income effects. The effect of the regressors

included is reported in table 1. Education has a positive impact on women’s wage and

therefore, indirectly, a positive effect on participation and a negative effect on fertility.

Colombino and Di Tommaso do not account for the potential endogeneity of education.

Di Tommaso (1999),  who estimates a trivariate model of women’s participation, fertility

and wages using SHIW data for the same period as Colombino and Di Tommaso (1996).

                                                
8 For some surveys see Browning (1992), Nakamura and Nakamura (1992) and Hotz et al. (1997).
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She uses a sample of women aged 18-40. The results are shown in table 1. Schooling has

a positive impact on participation and a negative impact on fertility through the effect on

wages. From the technical point of view Di Tommaso’s econometric specification is

based on the restrictive assumption of separability of the lifetime utility function into

leisure and fertility. Education is considered exogenous.

Del Boca (1999), who analyses the effect of market rigidities on the participation and

fertility behaviour of Italian married women. She performs cross-section and panel data

analyses using data from the SHIW for the years 1991, 1993 and 1995. Her sample

includes women aged 21-45. The preferred model is the fixed effects model, which does

not allow estimation of the effect of education. The results are shown in table 1. In the

cross-sections education has a positive impact on fertility for the 1991 and 1995 cohorts

and a positive impact on participation for all three years. From a technical point of view

Del Boca’s panel estimation procedure rests upon the assumption of independence of

fertility and LFP decisions. In that case, once the unobserved heterogeneity has been

eliminated using a fixed effects model, the two logit models for participation and fertility

can be estimated separately. However, the author uses two separate logit models for

estimation of the cross-sections without accounting for the possible correlation between

the two decisions (unlike Colombino and Di Tommaso 1996). This study does not

account for the possible endogeneity of education.

With respect to the above studies:

1. we use 1993 SHIW data. The choice of the cohort depends on the availability of the

variables used in the econometric specification (in particular data on child care

availability by province of residence).9

2. we consider a flow-fertility variable (a precise definition is given in section 4.3) and

by including some interaction terms between years of education and age, we also

analyse issues related to the effect of education on fertility timing.10 Moreover, we use

a spline function (with ‘knots’ at the different educational levels: compulsory, upper

secondary and tertiary education) which allows the effect of additional years of

                                                
9 Del Boca (1999) uses data on child care availability at the regional level.
10 Due to the cross-sectional nature of our study, in principle it should not be possible to distinguish
between age and cohort effects. This problem is overcome by including in the empirical work some proxies
for the individual preferences towards ‘taste for market work’, which proxy for cohort effects or secular
trends. Accordingly, we interpret the effect of the interaction terms between education and age as the
impact of education on the timing of fertility and LFP.  A likelihood-ratio test for the equality of the effect
of education across age-classes in the MNL model with control for heterogeneity (see section 4.4) was
rejected (χ2(21)=38.99, p-value=0.01).
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education on LFP and fertility to differ across educational levels. This formulation is

more general than that which imposes an equal coefficient for all years of education

(usually adopted in the literature). In particular, a test for the equality of coefficients

across educational levels is rejected.11

3. we explicitly control for family background variables that might affect a woman’s, or

her husband’s, preferences towards fertility and LFP, often neglected in past

empirical work.

4. we use a multinomial model. A multinomial model is more general than a bivariate

one since it accounts for the possible non-separability of the life-cycle utility function

into leisure and fertility, as shown in Weeks and Orme (1999). Di Tommaso and

Weeks (2000), for instance, in an application of Weeks and Orme (1999) to LFP and

fertility decisions on UK data, find that the bivariate probit and logit models, which

imply a restrictive form of additive separability across the decisions, are rejected in

favour of their multinomial counterparts.

5. we estimate a reduced form-purist model, in the language of Browning (1992). In

particular, we are interested in the effect of education upon fertility and LFP.

Therefore, in the empirical specification we do not include ‘child services’ variables,

which are endogenous, but only their determinants, such as a woman’s level of

education.  12

6. we account for the potential endogeneity of female education by including several

possible controls for the ‘taste for market work’ and testing for the weak exogeneity

of education.

4. The empirical analysis

In the following sub-sections we describe the methodology and the results of the

empirical analysis.

                                                
11 The outcome of the likelihood-ratio test for the ‘parsimonious’ MNL model (see section 4.4) was
χ2(24)=70.20, p-value=0.00.
12 This means, for instance, that the probability that a woman will give birth in a specific year depends on
her desired level of completed fertility and fertility timing (hence on her realised fertility), whose effects are
picked up in the empirical specification by their ‘first determinants’, such as her level of education.
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4.1 The econometric model

Under standard regularity conditions the dynamic life-cycle models described in section 2

can be solved giving an optimal solution for the choice variables, in particular life-cycle

fertility and labour force participation.

We code participation in period t as Lt=1 (i.e. lt > 0), non-participation as Lt=0, the

decision to give birth in period t as Bt=1 and the decision not to give birth as Bt=0 and

focus here only on marital fertility. Therefore, we assume that women have already made

their maximising choices in their pre-marital period and we condition on those optimal

choices.

Focusing on Lt and Bt only and omitting in the notation the other choice variables, the

optimal life-cycle plan concerning LFP and fertility can be stated as:

P*={(L*
1, B

*
1),(L

*
2,B

*
2),...,(L

*
T,B

*
T)}.                                                         (1)

where T is the end of the planning horizon.

In period t the probability of observing Lt=z and Bt=j,  where z,j={0,1} is the probability

that the couple of decisions (Lt=z, Bt=j) will be included in the optimal life-cycle plan, i.e.

Pr[(Lt=z, Bt=j)∈P*]. If we define as Vt the life-cycle utility function evaluated at time t,

this probability can be expressed as:

Pr[Vt{(L*
1,B

*
1),(L

*
2,B

*
2),...,(Lt=z , Bt=j),...,(L*

T,B
*
T)} >

Vt{(L*
1,B

*
1),(L

*
2,B

*
2),...,(Lt=h, Bt=k),...,(L*

T,B
*
T)}]               (2)

∀ (h,k)≠(z,j). The four different outcomes for (Lt,Bt) can be recoded to obtain a single

dependent outcome variable Yit , where the subscript i refers to the individual:











==
==
==
==

=

F)(P, 1,1 if  4

F)(NP, 1,0 if  3

NF)(P, 0,1 if  2

NF)(NP, 0,0 if  1

it

it

it

it

it

it

it

it

it

BL

BL

BL

BL

Y                          (3)

(NP,NF) stands for ‘non participation-non fertility’, (P,NF) for ‘participation-non

fertility’, (NP,F) for ‘non participation-fertility’ and (P,F) for ‘participation-fertility’.
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Now we can define the life-cycle expected utility function as Vyit , where t is the current

period which we are analysing (since we use in the empirical work cross-section data) and

y is one of the four possible outcomes of Yit for the individual i. Adopting a linear

specification we have:

yityityit XV εβ += '                                                           (4)

where Xit is a vector of exogenous explanatory variables and εyit is a random variable

unobservable to the econometrician (e.g. differences in tastes). By assuming a Type I

extreme-value distribution for εyit and independence across the εy’s, the multinomial logit

model (MNL) can be derived from utility maximisation (result originally due to

McFadden 1974). In this case the probability of observing Yit=1, for instance, is:

∑
=

==== 4

1

1
1

)'exp(

) 'exp(
]maxargPr[]1Pr[

y
yit

it
yit

y
itit

X

X
VVY

β

β
  .                       (5)

As  equation (2) shows, the value of life-cycle utility at time t is a function of past, current

and future choice variables. In the empirical specification we should include only

exogenous variables among the regressors if we want to estimate unconditional effects

(as in the purist approach described in Browning 1992).

Moreover, we have seen in section 2 that when empirical study is made of married

women’s LFP and fertility behaviour education cannot be considered an exogenous

variable. In fact, it is likely that the form of a woman’s preferences, i.e. the relative

weights of consumption, offspring and leisure in her life-cycle utility, affect her optimal

human capital investment.13

4.2 Some possible determinants of female labour force participation and

fertility

In the empirical model we include the exogenous or predetermined variables that, acting

through preferences or the budget constraint, affect women’s marital fertility and LFP.
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The relevant factors are well summarised in Lehrer and Nerlove (1986) and Dex and

Joshi (1999). Here we consider:

Role of the partner. The husband14 affects a woman’s fertility and participation decisions in

several ways. If we adopt a unitary model of family, LFP decisions are jointly made by

the spouses, as are fertility decisions. This suggests that the husband’s labour incomes are

endogenous in that setting (in the sense that they are jointly determined with female

labour supply). If we adopt a collective model of family (see Chiappori 1992) labour

force and fertility decisions are individually made by each spouse who takes into account

her/his non-labour income and the income of her/his partner (since family incomes are

shared according to a certain ‘sharing rule’). Unfortunately, in this case past non-labour

incomes depend on past LFP, fertility and saving behaviour and are likely to be

endogenous. We believe that, because of the strong institutional rigidities existing in the

Italian labour market (see Del Boca 1999 and Del Boca and Pasqua 2002) where part-

time jobs are scarce15 and women have primary responsibility in child rearing, the

hypothesis that family labour supply is jointly determined by the spouses is not adequate:

Italian men generally work and have limited degrees of freedom regarding the number of

hours worked so that their incomes can be considered as exogenous with respect to

female labour supply and fertility decisions.16 Therefore, a traditional family model (see Del

Boca 1997) is probably more suitable to the Italian case:17 a woman makes her

participation and fertility decisions taking into account the fact that she can share some

family resources with her partner (and therefore also her partner’s incomes). The sign of

the impact of husband’s income on female fertility cannot be determined theoretically. In

models that only account for the quantity of children the expected effect is positive. In

contrast, in models accounting also for the demand for quality the effect is generally

expected to be negative (see De Tray 1973 and Becker and Lewis 1973). Then the

question must be addressed empirically.

                                                                                                                                           
13 There is also a literature showing that women may increase their level of formal education and LFP as a
form of insurance against the risk of separation and divorce. In this case the optimal levels of education
and LFP depend also on the characteristics of the marriage (see for instance Parkman 1992, 1998).
14 Hereafter, we use the nouns spouse, husband and partner exchangeably.
15 As discussed in Del Boca (1999) the lack of part-time jobs may be endogenous if determined on the
supply side. In this regard using SHIW 1989 data Giannelli (1997) finds that about 13% of employed
women worked longer hours than they wish.
16 According to the 1987-1991 Multiscopo Survey (ISTAT) data on intra-household time allocation,
working Italian men spend on average only 0.6 hours on housework and child care during working days.
The corresponding  figure for non-working men is 1.2 hours per day (see ISTAT 1993a, p. 24).
17 Del Boca (1997, p. 76), for instance, finds that  the traditional family model cannot be rejected using SHIW
1993 data.
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Besides the role of husband’s income, we consider other husband-related variables that

may affect a woman’s LFP and fertility decisions, namely job qualification, branch of

activity, education and age. The first three variables are proxies for the husband’s

permanent income and income profile while the fourth is a proxy for a woman’s

probability of conception. Moreover, the last two variables may also affect the husband’s

attitude towards his wife’s LFP.

Preferences and cultural factors. We consider the effect of the gender role model inherited by a

woman from her mother and the attitude of the husband towards his wife’s LFP.

Namely, we include among the explanatory variables the job qualification and branch of

activity of a woman’s mother and the fact that her mother in law worked.18

Child care. Women have to decide which form of child care to use and how many hours

of child rearing to allocate to the market. For this reason we include in the econometric

specification some variables related to the availability of external child care, in particular

public and informal child care (i.e. child care provided by a woman’s parents or parents

in law).

Female education. In this paper we focus on the role of formal education in shaping the

participation and fertility decisions of married women. Women’s stock of formal

education at time t is a predetermined variable. This does not rule out that it could be

endogenous: women with a more marked ‘taste for market work’ could simultaneously

invest more in education, and have a higher LFP and a lower fertility.19 The observed

correlation between education, LFP and fertility would in this case be only spurious and

driven by a fourth factor: the ‘taste for market work’. For this reason in the empirical

work we shall account for the possible endogeneity of education by including a wide

range of family variables which control for heterogeneity in the ‘taste for market work’,

in the spirit of the proxying and matching method (see Blundell et al. 1997), and testing for the

weak exogeneity of education.

                                                
18 Some researchers in Italy have matched Bank of Italy data with data on hours spent in domestic activities
coming from other sources (such as the ISTAT Multiscopo Survey 1987-91 on time use, see ISTAT 1993a)
in order to obtain a proxy for the gender role model prevailing in a specific geographic region. However, I
think that such measures are likely to be endogenous, especially for women (this applies also if data on
intra-household allocation of time were available at the individual level), since the time devoted to child
bearing, for instance, it is likely to be affected by the fact that a woman participate in the labour market. I
preferred to use the fact that a woman’s mother worked, since I think that the family (especially in Italy) is
the primary social unit that transfers values (such as the ‘taste for market work’) to an individual and that
the parents are the first source of gender role models for individuals.
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Easterlin model. Although in section 4.1 we considered LFP and fertility decisions to be

the outcomes of maximising behaviour, as observed in Gustafsson (2001), for some time

the main rival theory to neoclassical models of fertility was the so called Easterlin model

(Easterlin, 1980). For this reason and to avoid a possible model misspecification (due to

omitted variables) we also include some variables related to the Easterlin relative income

hypothesis. In the Easterlin model ‘the driving force behind both increased LFP and

reduced fertility, is the desire of a large cohort to improve relative economic status, with

parental income as a measure of that cohort’s material aspirations.’ (Macunovich 1996 p.

95). A survey of the results of works attempting to test the Easterlin relative income

hypothesis is provided in Macunovich (1996). These studies have usually employed proxies

for relative incomes, such as parental occupational status, and the empirical evidence on

the validity of the hypothesis is ‘mixed’.

4.3 Data Description

The data used are drawn from the 1993 Survey of Household Income and Wealth

(SHIW) of the Bank of Italy. The SHIW is the most popular source of micro-data for

Italy. For a detailed description the interested reader may consult Banca d’Italia (1995)

and Filippin (1997). The nature of the SHIW, which does not include data on fertility and

LFP histories, does not allow us to estimate a complete life-cycle model. Hence, we have

to rely on cross-sectional data; in particular we use 1993 data. We consider women aged

between 21 and 39 cohabiting with their husband or partner, for whom we have

information in the data set, and exclude from the sample self-employed women.20 The

sample includes 1,467 women. We choose the same age interval as Del Boca (1999),

which is the study closest to ours among those listed in section 3 for the definition of

fertility, but discard women in the age class 40-44. This we do since our ‘economic

model’ of participation and fertility can explain only desired fertility, and we want to

focus on the ages at which women have a high fecundability. 21

                                                                                                                                           
19 For a discussion of the endogeneity of education see also Macunovich (1996, pp. 118-119).
20 Like all the studies reviewed in section 3.
21 We observe only realised fertility. Although in our economic model realised and observed fertility are
equal, in reality they may differ because of problems of infecundity and the effectiveness of contraception.
Therefore, we included in the analysis only the ages at which a woman’s degree of fecundability is relatively
high and for which an ‘economic model’ of fertility and participation, which explains only desired fertility,
makes sense.
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As already emphasised, our main focus is on the effect of formal education. Since the

SHIW contains information only on the highest educational qualification obtained, we

computed the total number of years of education using the years of legal duration of the

different educational grades, as follows: primary school (scuola elementare) – 5 years; lower

secondary school (scuola media inferiore) – 8 years; upper secondary school (scuola media

superiore) – 13 years; tertiary education (laurea) – 17 years.22 Years of education are

interacted with four age dummies (21-24, 25-29, 30-34, 35-39) which enables us to study

the effect of education on the timing of fertility and LFP, and we use a spline function to

account for possible non-linear effects of education (i.e. the effect of the years of

education is not constrained to be equal across the different levels of education).

As to the dependent variables, we define participation as employment or unemployment

and consider as non-participating women those who replied to the SHIW that they were

housewives.23 We consider a birth event to be the presence in the family of a child more

than one and less than two years old. Our choice depends on the fact that we want to

analyse the effect of education and other variables on the decision to give birth and to

participate in the labour market. For this reason we consider a flow fertility variable

rather than a stock fertility variable. We consider children more than one and less than

two years old since we do not know the exact age (number of months) of children aged

less than one and we want to avoid considering periods when participation in the labour

market is not possible, e.g. in the first months immediately after a child birth.24

Therefore, we study the issue of fertility and LFP in the period surrounding a birth event.

This provides nonetheless useful information on future labour market participation.  25

In the model we explicitly control for the geographic area of residence, municipality size,

husband’s income, Easterlin’s variables, parents’ education, parents’ job qualification,

parents’ branch of activity, husband’s education, husband’s job qualification and

economic branch, husband’s age, public child care availability and potential informal

                                                
22 We dropped individuals without formal education and those with post-graduate qualifications, whose
number is very low, in order to avoid spurious results.
23 Hence, we drop students. Although in the theoretical models it is usually assumed that individuals invest
in education at the beginning of the life cycle, as observed by an anonymous referee, especially for women
education might happen in slots during life to combine work, children and requalification. This seems not
to be a frequent phenomenon in Italy. In fact, in the 1993 SHIW data only the 0.32% of married or
cohabiting women in the age group 21-39 declared to be students. However, this figure might
underestimate the true number of women who are engaged in education, since some of them might be
involved in part-time education and consider market work or child rearing as their primary activities.
24 For the same reason we exclude from the sample women with a child aged less than one, since for them
giving birth may not be possible.
25 Previous studies focusing on first birth (Mott and Shapiro 1979, 1983) showed that women who did not
enter the labour market within two years after a birth event have a high probability of staying out of the
labour market for the rest of their life.
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child care availability (parents’ availability). The rationale for the inclusion of these

variables along with their description is given in Appendix A.

When it was possible we preferred to use missing-value dummies rather than discarding

observations for which some variables had missing information. Unfortunately, this was

not always possible. In fact, for women for whom data on father’s or mother’s education

was missing not all the four MNL outcomes were observed, which caused major

problems in the model estimation. Hence, we decided to drop observations with missing

data on parents’ education (47 observations, 3.2% of the sample).26 Therefore, the final

sample includes 1,420 women (for some descriptive statistics see table B.1 in Appendix

B). Table 2 shows the distribution of the four MNL outcomes by level of women’s

education: the positive correlation between education and participation is evident,

although the data also show a positive correlation between education and fertility for

participating women.

[Table 2 about here]

4.4 Econometric strategy

In order to assess the effect of education we adopt the following empirical strategy:

1. We include in the model specification a wide range of controls for a woman’s family

background that may proxy for unobserved heterogeneity in the ‘taste for market

work’ (in the spirit of the proxy and matching method, see Blundell et al. 1997);

2. We test for the weak exogeneity of education. In the case of endogeneity of women’s

education we plan to apply a Non Linear Instrumental Variables (NLIV) estimation

strategy, by ‘instrumenting’ education.

The estimated effect of education in models of women’s marital fertility and LFP may be

partly spurious. It may be the unobserved individual heterogeneity (e.g. unobserved

preferences for market work) which induces some women to invest more in education

and also affects their LFP and fertility decisions later on.27 One way of controlling for the

                                                
26 The rate of non-response for other parental variables (such as parents’ jobs) is of the same order of
magnitude. All regressions use a weight computed by the Bank of Italy which is the inverse of the
probability that an individual is included in the sample.
27 In the model of Blackburn et al. (1993), for example, it is the preference for late childbearing which
induces women to invest more in human capital.
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presence of unobserved heterogeneity (which may affect our estimates) is to include a

wide range of family background variables, which are likely to shape a woman’s

preferences, in the model.28 We included father’s and mother’s education, job

qualification and branch of activity, which could affect a woman’s ‘taste for market

work’. The full set of estimates of this model are reported in table B.2 in Appendix B

while the coefficients of the educational variables are listed in table 3.

[Table 3 about here]

Since the MNL model uses the maintained assumption of the Independence of Irrelevant

Alternatives (IIA), we performed some specification tests to assess the validity of this

assumption (see Hausman and McFadden 1984). All tests (see table 4) concluded that the

IIA could not be rejected by our data.

[Table 4 about here]

Clearly, even after controlling for possible taste heterogeneity, women’s education retains

its significance. In order to obtain a ‘parsimonious’ model we performed some likelihood

ratio (LR hereafter) tests for the different groups of regressors (see table B.3 in Appendix

B). The groups of regressors that were not significant at the 10% level, when individually

tested, were the variables related to the wife’s parental wealth, father’s job qualification

and branch of activity and husband’s education, job qualification and branch of activity.

However, when jointly tested the restrictions were not valid, while the model omitting

only wife’s parental wealth variables, father’s job qualification and branch of activity was

an admissible reduction of the general model.29 The estimates of the ‘parsimonious’

model are shown in table B.4 in Appendix B.

Although the introduction of a wide range of controls to account for unobserved

heterogeneity helps to obtain consistent estimates, it does not exclude that the left-out

heterogeneity may still be important. For this reason, in the case of the endogeneity of

education, a Non Linear Instrumental  Variables Estimator30 may be more appropriate.

                                                
28 This information is provided by the SHIW at the respondent’s age. The same procedure is applied, for
instance, by Blackburn et al. (1993).
29 At the 5% statistical level of significance (χ2(33)=36.34, p-value=0.32).
30 See Grogger (1990). For some recent developments on its consistency see also Dageneais (1999) and
Lucchetti (2002).
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We use as identifying instruments the variables related to a woman’s parental wealth and

father’s job qualification and branch of activity, which the first part of the analysis

suggested do not affect women’s LFP and fertility, but which might affect their

education. Table B.5 in Appendix B shows the estimate of the education equation. The

instruments turn out to be highly significant in explanation of the number of years of

education achieved. Following the suggestions of Bound et al. (1995) we computed a LR

test for the joint significance of the identifying instruments. The value is χ2(11)=52.46 (p-

value: 0.00), which confirms that the instruments are quite good.

In order to test for the endogeneity of education we performed Smith and Blundell’s

(1986) weak exogeneity test, including the predicted residual from the education equation

in our ‘parsimonious’ MNL model. The predicted residual included in the ‘artificial

regression’ turned out not to be significant (χ2(3)=0.82, p-value=0.84). Hence, we

conclude that our data do not allow rejection of the null hypothesis of weak exogeneity

of women’s education with fertility and LFP (once we control for a number of family

background characteristics which might affect women’s decision to invest in human

capital). This is not an unusual result. Sander (1992), for instance, obtains similar results

in his study of the effect of women’s schooling on fertility in the United States. For this

reason we focus on the estimates of the ‘parsimonious’ MNL model.

In the light of these results, table 5 shows the predicted probabilities of the four MNL

outcomes by level of education and age group computed at the sample average of all the

remaining variables using the ‘parsimonious’ MNL model. Since no married woman in

our sample has a university degree at age 21-24 we do not simulate the LFP and fertility

behaviour of women with a tertiary education for this age group and consider their

probability to give birth and participate as null.

[Table 5 about here]

4.5 The effect of education

From table 5, it is clear that education raises the labour force attachment of women, who

continue to participate in the labour market even in the period surrounding a birth event.
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Moreover, better educated women tend to postpone fertility. In what follows we

interpret the probability of giving birth as fertility.

Both for women with primary and with lower secondary schooling the probability of

giving birth peaks at the ages 21-24 (3.50% and 9.04%, respectively). Higher educated

women, i.e. women with upper secondary and tertiary educational levels tend to

postpone fertility, which reaches its maximum at the ages 25-29 (12.62%) and 35-39

(6.55%), respectively. For women with primary and lower secondary education fertility

decreases monotonically with age, while for tertiary educated women it increases

monotonically with age. Women with upper secondary education have an inverse-U

shaped pattern of fertility with age.

We could interpret the sum of the probabilities of giving birth for the different age

groups by educational level as a raw measure of the hypothetical marital fertility at ages

21-39 (24-39 for women with tertiary education). In fact, assuming that all women get

married between age 21 and 24 ( between ages 25 and 29 for women with tertiary

education) and that their marriages last at least until they are in the age interval 35-3931, it

is evident that ceteris paribus, i.e. for an equal duration of marriage,32 the marital fertility of

women with upper secondary schooling is the highest. A rising pattern of fertility with

education is also found by Ben-Porath (1973) and Danziger and Neuman (1989) for

Israel and Moffitt (1984) for the US. Bloemen and Kalwij (2001) using data from the

Netherlands find that ‘an increase in years of schooling of a woman causes her to

schedule births later in life but it does not significantly affect her completed fertility’ (p.

593). Rising marital fertility with increasing education may be explained by the prevalence

of income over substitution effects at higher levels of education, especially when child

care can be purchased in the market (see for example Ermisch 1989). In that case, in fact,

the opportunity cost of giving birth for a woman is the lowest between the income and

experience lost by withdrawing from the labour market to care for children and the cost

of external child care. Highly educated women, therefore, are more likely to work and to

use their income to purchase external child care and, given their higher expected  amount

of life-cycle wealth, they could eventually ‘afford’ a higher fertility as well. This is what

seems to happen in our sample, since women with upper secondary and tertiary

schooling are more likely both to participate and to give birth. Blau and Hagy (1998), for

instance, find for the US a positive effect of the mother’s wage rate on the probability of

buying external child care and conclude that: ‘paid child care arrangements and more

                                                
31 This is a measure of period marital fertility, in particular the total fertility of a hypothetical marital cohort
with the age-specific marital fertility rates observed in a certain year.
32 For  women with a university degree the hypothetical marriage duration is between age 25 and 39.
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formal arrangements are complementary to being employed’ (p. 127). In contrast, Chiuri

(2000) using 1993 SHIW data does not find a positive effect of education on the

probability of using external child care. However, the SHIW data do not include

information on the use and the cost of child minders and given the strong restrictions in

the places and the timetable available  (see Del Boca 1999 and Del Boca and Pasqua

2001), especially for crèches, child minders might be an important form of external child

care purchased by women working  full-time with children aged under two (i.e. in our

case). For women with a university education the fertility rate at ages 21-39 is higher than

that of women with primary schooling but lower than that of women with the other two

levels of education. Since in Italy is extremely rare for students to obtain a university

degree before age 24, for this educational group the negative effect of a university

education on fertility might run mostly through the postponement of marriage after the

completion of tertiary education.33

It is worth noting that what we estimate is only a part of the overall effect of education

on fertility. What we have estimated is simply the effect of education on marital fertility

for the age classes 21-39, conditional on marriage or cohabitation.34 But as we have seen

in figure 4 education may influence also non-marital fertility and fertility before age 21,35

and marital formation and dissolution. However, since in Italy the nuptiality rate at ages

before 21 is very low36 our estimated effect can be roughly interpreted as the effect of

education on marital fertility.

Our findings are not necessarily in contrast with the evidence for the less developed

countries (LDCs), which generally shows, instead, that female education has an

important negative effect on fertility (see for instance Schultz 1993).  Firstly, if one refers

to overall (and not only marital) fertility is clear that education may negatively affect

fertility by increasing the age at first marriage. Secondly, even if one considers marital

fertility only (see, for instance, Lam and Duryea 1999) some possible explanations for

these apparently contrasting findings are that while in the developed countries is usually

assumed that contraceptive methods are largely available and used for family planning, in

poor countries, where education is very low, a rise in schooling could affect the use and

the effectiveness of contraceptive methods and lead to fewer unwanted births (see

Rosenzweig and Schultz 1985). Moreover, while models for developed countries usually

                                                
33 The percentage of married or cohabitant women with upper secondary school diploma who are students
at ages 21-39 is 1.13% in the 1993 wave of the SHIW.
34 As we noted we do not address in this paper the potential endogeneity of marital status.
35 Gustafsson et al. (2001), for instance, find that in Britain, Germany, the Netherlands and Sweden
combining motherhood and education is not generally chosen by women.
36 In 1993 the nuptiality rate at age 20 (i.e. number of married women aged 20/number of  women aged
20), for instance, was 4.87% (electronic data from ISTAT, Italian National Institute of Statistics).
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assume an altruistic, or consumption, motive to have children (see Becker 1981), models

for LDCs often stress an egoistic, or investment, motive to have children: the so-called

old-age security hypothesis (see Cigno 1991). Therefore, the determinants of fertility may be

very different in countries at different stage of development (see Hotz et al 1997 for the

developed countries and  Schultz 1997 for low income countries).

We find that especially for women with primary and lower secondary schooling, working

in the labour market appears to be scarcely compatible with child rearing. In fact, most

‘fertile’ women do not participate in the labour market. The opposite is true for women

with tertiary schooling who give birth, for whom the probability of fertility and non

participation is null. This could be explained, as we have already said, in terms of the

higher value of time and the better access to external private child care on the part of

better educated women.

In general, the probability of LFP rises with education and is particularly high for women

with a university education (e.g. it is about 99% in the age group 35-39). Women with

tertiary education, for instance, are almost three times more likely to participate in the

labour market than women with primary schooling at ages 35-39.

Apart from the exact measures of the estimated effects, we think that the qualitative

implications of our analysis are quite clear. Firstly, education raises the LFP of women,

especially of women giving births; secondly, for married women aged 21-39 the

probability of giving birth increases with years of formal education up to the upper

secondary schooling level and then declines; finally, education determines a fertility

postponement. The fertility postponement can be explained by some of the economic

models reviewed in section 2. For highly educated women an early withdrawal from the

labour market is costly both in terms of current opportunity costs (i.e. wages) and future

accumulation of human capital (career planning motive). Moreover, highly educated women

might decide to give birth when their current incomes are relatively higher (consumption

smoothing motive), which usually happens at older ages given the steeper wage profile for

high skilled jobs.

5. Concluding remarks

In this paper we have developed an analysis of female marital fertility (at ages 21-39) and

LFP decisions using data from the 1993 Survey of Household Income and Wealth of the

Bank of Italy. We had a primary interest in the role of education in shaping labour



23

market and marital fertility decisions and therefore a primary concern about its potential

endogeneity. The former has been accounted for by including in the model a wide range

of controls (proxying and matching method ), estimating a education regression and testing

for weak exogeneity of education. However, after controlling for a wide range of

characteristics of a woman’s family and marital background we did not find any residual

evidence of endogeneity of education with labour force participation and fertility. Our

main findings are the following:

1. education increases the job attachment of women, in particular highly educated

women also work in the period surrounding a birth event;

2. there is some evidence of a ceteris paribus rising pattern of marital fertility with

increasing education at ages 21-39, except for women with tertiary education, which

can be explained in terms of the prevalence of income over substitution effects due

to education and by the greater access to external private child care available to highly

educated women. The exception related to university educated women is due to their

extremely low fertility rate at the ages 21-29, since they tend to postpone marriage

and fertility until the completion of full-time education;

3. rising education determines a fertility postponement, which can be explained by the

career planning and the consumption smoothing motives emphasised by the theoretical

literature.

Our results have important policy implications. For example, policies which aim to

increase women’s education at least up to the upper secondary level have a positive effect

upon LFP and marital fertility. In particular, we expect that the recent increase in the

duration of compulsory schooling introduced in Italy will raise future female LFP.
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Figures in the main text

Figure 1.  Average years of education per woman aged more than 14 in some European
countries
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Data source: Barro and Lee (2001).

Figure 2.  Total Fertility Rates (TFRs) in some European countries
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 Data source: World Bank (2000). Total Fertility Rates are the number of births per woman at fecund ages.
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Figure 3.  Female Labour Force Participation (LFP) rate in some European countries
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Figure 4. Women’s education, fertility and labour force participation: some possible
interactions

Note. In the present paper we focus only on the interactions shown by bold or dotted arrows.
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Tables in the main text

Table 1. Results of the previous literature on female labour force participation (LFP) and
fertility behaviour in Italy

Articles
Characteristics Colombino and

Di Tommaso (1996)
Del Boca (1999) Di Tommaso (1999)

data set SHIW SHIW SHIW
sample composition women 18-40 women 21-45 women 18-40
years 1987, 1989, 1991 1991, 1993, 1995 1987, 1989, 1991
participation definition employment employment employment
fertility definition one or more children in

the household
one or more children in
the household < 2 years
old

one or more children in
the household < 18
years old

econometric technique bivariate probit - fixed effects logit
model ( panel)
- two separate logit
(cross sections)

bivariate probit

Effect
Variables Part. Fert. Part. (a) Fert. (a) Part. Fert.
woman’s wage + - + -
husband’s wage - + - +
unearned income - no - no + -
wealth + no - +
centre - no
south - +
family transfers + +
child care + no
parents alive + +
part-time no +
schooling + - + no + -

Note. The + and – signs show the direction of the effect of the variables listed on participation (Part.) and
fertility (Fert.), ‘no’ means that the effect is not found significant. (a) results for the 1993 cross-section.

Table 2. Observed distribution of the MNL outcomes by level of women’s education

Education (NP,NF) (P,NF) (NP,F) (P,F)
Primary 74.04 19.23 6.25 0.48
Lower secondary 56.90 33.16 6.90 3.03
Upper secondary 28.96 59.30 4.89 6.85
Tertiary 5.61 80.37 0.00(a) 14.02

Note. The sample includes 1,420 observations. The four LFP and fertility outcomes are: (NP,NF), non
participation-non fertility; (P,NF), participation-non fertility; (NP,F), non participation-fertility; (P,F):
participation-fertility. (a) The fact that this cell is empty is not a problem since we do not consider dummies
for education but a continuous variable, namely the years of education.
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Table 3. Significance of the educational variables in explanation of female LFP and
fertility

Variable
Coeff. t-student Coeff. t-student Coeff. t-student

MNL model with controls for 'taste heterogeneity'

(21-24) * Compulsory 0.19 1.38 0.39 2.15 0.52 1.09
(21-24) * Upper secondary -0.11 -0.46 -0.20 -0.74 0.26 0.68
(25-29) * Compulsory 0.15 1.43 0.29 2.04 0.73 1.71
(25-29) * Upper secondary 0.18 1.96 0.12 0.85 0.24 1.86
(25-29) * Tertiary 0.15 0.65 -7.84 -25.49 -0.63 -1.46
(30-34) * Compulsory 0.14 1.37 0.30 2.05 0.51 1.24
(30-34) * Upper secondary 0.30 3.61 0.05 0.35 0.42 2.89
(30-34) * Tertiary 0.29 1.28 -7.82 -33.86 0.35 1.24
(35-39) * Compulsory 0.28 2.66 0.21 1.27 0.51 1.16
(35-39) * Upper secondary 0.19 2.81 -0.02 -0.09 0.36 1.96
(35-39) * Tertiary 0.87 3.51 -7.19 -13.50 1.14 3.98

Parsimonious' MNL model

(21-24) * Compulsory 0.18 1.28 0.39 2.23 0.38 0.84
(21-24) * Upper secondary -0.08 -0.35 -0.13 -0.49 0.29 0.75
(25-29) * Compulsory 0.14 1.30 0.29 2.01 0.63 1.61
(25-29) * Upper secondary 0.18 1.92 0.11 0.77 0.23 1.73
(25-29) * Tertiary 0.16 0.69 -7.74 -23.32 -0.45 -1.26
(30-34) * Compulsory 0.13 1.25 0.32 2.12 0.41 1.06
(30-34) * Upper secondary 0.30 3.62 0.02 0.15 0.44 2.99
(30-34) * Tertiary 0.27 1.17 -7.62 -31.68 0.38 1.40
(35-39) * Compulsory 0.27 2.54 0.23 1.37 0.44 1.06
(35-39) * Upper secondary 0.19 2.86 -0.03 -0.20 0.36 2.02
(35-39) * Tertiary 0.88 3.60 -6.90 -15.76 1.15 4.18

(P,NF) (NP,F) (P,F)

Note. The four LFP and fertility outcomes are: (NP,NF), non participation-non fertility; (P,NF),
participation- non fertility; (NP,F), non participation-fertility; (P,F): participation-fertility. (NP,NF) is the
reference outcome. The sample includes in all cases 1,420 women. The table shows the coefficients of the
educational variables (by age group and level of education) estimated from the MNL model with all
controls and the ‘parsimonious’ MNL model. The estimates of the coefficients of the other regressors are
shown in Appendix B.

Table 4. Hausman test of the independence of irrelevant alternatives

Omitted outcome Distribution Test statistic p-value

(NP,NF) Chi2(122) -6.29 (a)

(P,NF) Chi2(122) 31.35 1.00

(NP,F) Chi2(122) 10.45 1.00

(P,F) Chi2(122) 7.15 1.00

Note.  In all cases the Hausman test shows that the IIA assumptions cannot be rejected. (a) Hausman and
McFadden (1984, footnote 4) maintain that the fact that the test statistic takes on a negative value can be
interpreted as strong evidence against rejecting the hypothesis that the IIA assumption holds.
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Table 5. Probabilities (%) of the MNL outcomes, by level of education and age-group
(parsimonious MNL model)

Education Age (NP,NF) (P,NF) (NP,F) (P,F) P(a) F(b)

Primary (5 years)
21-24 72.07 24.43 3.33 0.17 24.60 3.50
25-29 76.18 21.04 2.16 0.62 21.66 2.78
30-34 76.67 20.68 2.45 0.20 20.88 2.65
35-39 64.41 34.08 1.30 0.20 34.28 1.50

"Total fertility"= 10.44
Lower secondary (8 years)

21-24 57.72 33.24 8.63 0.41 33.65 9.04
25-29 65.04 26.97 4.43 3.56 30.53 7.99
30-34 67.06 26.78 5.56 0.60 27.38 6.16
35-39 44.94 52.74 1.79 0.53 53.27 2.31

"Total fertility"= 25.50
Upper secondary (13 years)

21-24 66.96 25.73 5.25 2.06 27.79 7.32
25-29 43.74 43.64 5.19 7.42 51.06 12.62
30-34 34.23 59.82 3.18 2.78 62.59 5.95
35-39 24.53 72.92 0.83 1.72 74.65 2.55

"Total fertility"= 28.44
Tertiary (17 years)

21-24 - - - - - -
25-29 34.32 64.73 0.00 0.96 65.68 0.96
30-34 15.55 78.62 0.00 5.83 84.45 5.83
35-39 0.92 92.53 0.00 6.55 99.08 6.55

"Total fertility"= 13.34

LFP and fertility outcomes

Note. The four LFP and fertility outcomes are: (NP,NF), non participation-non fertility; (P,NF),
participation- non fertility; (NP,F), non participation-fertility; (P,F): participation-fertility. The probabilities
of the four MNL outcomes are computed at the sample average values for all variables but education. They
may not sum to one because of rounding. “Total fertility” is the sum across age groups of the probability
of giving birth by educational level. (a) Probability of participation: Pr(P,NF)+Pr(P,F); (b) Probability of
fertility (i.e. of giving birth): Pr(NP,F)+Pr(P,F).
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APPENDIX A. Variables description

The explanatory variables included in the econometric model are:

1. Broad area of residence. This variable is included to account for regional effects due
to differences in the institutional and cultural setting. We consider three broad
regions: North, Centre, and South.

2. Municipality size. We include the number of inhabitants of the municipality in which
a woman resides to capture differences in labour market opportunities and child care
availability that may exist between municipalities of different size. We consider four
possible dimensions: very small (< 20 thousands), small (20-40 thousands), medium
(40-500 thousands), big (> 500 thousands).

3. Partner’s income. We include the net disposable total husband’s income (in
thousands of Italian lira) to control for pure income effects.

4. Parents’ availability. This variable is a dummy for ‘parents’ availability’ for child care
and is included as a proxy for the availability of low cost external child care. We
build the variable as follows. For each spouse we check if the province of birth is
equal to that of residence, in which case we check if his/her mother is still alive in
1993. If both conditions are satisfied for at least one of the spouses, parents are
considered ‘available’ for the purpose of child care (we assume that parents had not
changed their province of residence since the birth of their child, and that they
resided in the province in which birth took place). We consider only the mother to
account for a possible gender role model (especially for older people). We prefer this
variable, which may nevertheless have some drawbacks, to that of parents living in
the household, used in other works (see for example Barrow 1999 or Del Boca et al.
2000) since we consider the interpretation of the effect of the latter more
problematic. In fact, living with one’s own parents is probably non-random. A
mechanism of non-random selection might be at work, for example parents could be
in bad health (for which we can not control) and the effect on LFP and fertility may
be in the opposite direction to that expected. Anyway, our measure nests that used
by previous studies even if the effect of self-selection should be less harmful.

5. ‘Easterlin variables’. The 1993 wave of SHIW contains a section on intergenerational
information. In particular there is a question on the relative position of the family in
terms of accumulated wealth compared to the husband’s and wife’s families. There
are three possibilities: less, equal or more resources.

6. Parents’ education. We consider the educational qualifications of a woman’s parents.
In particular for the father we consider six educational categories: 1) missing
education; 2) no formal education; 3) elementary; 4) lower secondary; 5) upper
secondary; 6) university degree. For the mother the last two categories are grouped,
since the low number of mothers with a university education caused several
problems to the estimation procedure.

7. Father’s job qualification. We consider the following qualifications: 1) not known; 2)
blue  collar, white  collar  low (low skilled) or unemployed (we can not consider the
unemployed category separately since the cell of the outcome (P,F) is empty); 3)
teacher or white collar high (medium skilled); 4) manager, head teacher, university
lecturer, professional, entrepreneur (high skilled); 5) self-employed;

8. Father’s branch of activity. We consider the following branches: 1) not known or
not applicable; 2) agriculture, hunting, fishing; 3) manufacturing; 4) public
administration (PA); 5) other.

9. Mother’s job qualification. We consider the following categories: 1) not known; 2)
blue collar and white collar low (low skilled); 3) teacher, white collar high, manager,
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head teacher, university lecturer, professional, entrepreneur (medium and high
skilled); 4) self-employed; 5) not working. Compared to father’s education categories
3 and 4 are grouped since only three mothers fall in category 4.

10. Mother’s branch of activity. See the father’s branch of activity.
11. Husband’s education. We include four dummies: 1) primary schooling; 2) lower

secondary schooling; 3) upper secondary schooling; 4) university degree or more.
12. Husband’s job qualifications. We include 5 dummies: 1) low skilled; 2) medium

skilled; 3) high skilled; 4) self-employed; 5) unemployed (for the content of the
different categories see father’s job qualifications);

13. Husband’s branch of activity. We include five dummies: 1) agriculture, hunting,
fishing; 2) building; 3) manufacturing; 4) public administration; 5) other.

14. Husband’s age.
15. Child care availability. We use data on child care availability, namely places available

in public institutions providing child care by province (ISTAT 1995), and data on
population aged under two by province, from the 1991 Census data (ISTAT 1993b),
in order to build a ratio giving a measure of the ‘degree of coverage’ of the local
potential demand for public child care.
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APPENDIX B. FURTHER TABLES

Table B.1. Descriptive statistics for some variables

Variable Obs. Mean S.D.
Husband's income 1420 30282.17 17659.70

(21-24) * Compulsory 1420 0.30 1.48
(21-24) * Upper secondary 1420 0.05 0.51

(25-29) * Compulsory 1420 1.66 3.21
(25-29) * Upper secondary 1420 0.47 1.46

(25-29) * Tertiary 1420 0.03 0.32
(30-34) * Compulsory 1420 2.69 3.69

(30-34) * Upper secondary 1420 0.80 1.83
(30-34) * Tertiary 1420 0.09 0.60

(35-39) * Compulsory 1420 2.91 3.69
(35-39) * Upper secondary 1420 0.86 1.88

(35-39) * Tertiary 1420 0.18 0.84
Parents available 1420 0.76 0.43

Public child care 1420 0.06 0.05
Father's education: none 1420 0.22 0.41

Father's education: lower secondary 1420 0.16 0.36
Father's education: upper secondary 1420 0.08 0.27

Father's education: degree 1420 0.03 0.18
Mother's education: none 1420 0.27 0.45

Mother's education: lower secondary 1420 0.11 0.31
Mother's education: upper secondary or higher 1420 0.07 0.26

Father's job: missing 1420 0.02 0.14
Father's job: medium skilled 1420 0.04 0.19

Father's job: high skilled 1420 0.04 0.19
Father's job: self-employed 1420 0.22 0.42
Father's branch: missing 1420 0.07 0.25

Father's branch: agriculture 1420 0.19 0.39
Father's branch: manufacturing 1420 0.24 0.43

Father's branch: PA 1420 0.16 0.37
Mother's job: missing 1420 0.01 0.11

Mother's job: low skilled 1420 0.19 0.39
Mother's job: medium and high skilled 1420 0.03 0.17

Mother's job: self-employed 1420 0.10 0.30
Mother's branch: agriculture 1420 0.10 0.30

Mother's branch: manufacturing 1420 0.06 0.23
Mother's branch: PA 1420 0.06 0.23

Mother's branch: other 1420 0.10 0.30
Husband's education: primary 1420 0.15 0.36

Husband's education: upper secondary 1420 0.32 0.47
Husband's education: degree 1420 0.08 0.28

Husband's job: medium skilled 1420 0.07 0.25
Husband's job: high skilled 1420 0.18 0.38

Husband's job: self-employed 1420 0.04 0.18
Husband unemployed 1420 0.04 0.19

Husband's branch: agriculture 1420 0.04 0.20
Husband's branch: manufacturing 1420 0.27 0.44

Husband's branch: building 1420 0.12 0.32
Husband's branch: PA 1420 0.28 0.45

Husband's age 1420 36.70 5.47
Mother in law worked 1420 0.30 0.46
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Table B.2. MNL with controls for heterogeneity

Variable
Coeff. t-student Coeff. t-student Coeff. t-student

Husband's income -1.5E-05 -2.25 6.82E-06 0.71 -2.9E-05 -2.62
Parents available 0.87 3.47 0.93 1.85 -0.04 -0.09
Public child care 11.69 3.84 -9.30 -1.67 1.58 0.32
Father's education: none -0.28 -0.78 0.11 0.22 -0.15 -0.21
Father's education: lower secondary -0.58 -1.94 -0.47 -0.96 -0.33 -0.59
Father's education: upper secondary 0.24 0.51 1.18 1.37 -1.02 -1.56
Father's education: degree -0.67 -0.82 0.39 0.17 -0.30 -0.29
Mother's education: none -0.08 -0.24 -0.01 -0.03 -1.78 -2.07
Mother's education: lower secondary 0.33 0.92 -1.95 -2.45 0.54 0.89
Mother's education: upper secondary or higher -0.51 -0.86 -0.86 -0.68 -0.04 -0.05
Father's job: missing -1.47 -2.04 -1.20 -1.72 -2.49 -2.25
Father's job: medium skilled 0.72 1.04 -1.88 -1.11 1.43 1.60
Father's job: high skilled 0.36 0.68 -0.51 -0.41 0.81 1.02
Father's job: self-employed -0.15 -0.55 0.02 0.03 -0.36 -0.76
Father's branch: missing -0.54 -1.25 0.45 0.61 -0.67 -0.89
Father's branch: agriculture -0.01 -0.04 0.40 0.93 0.92 1.49
Father's branch: manufacturing -0.27 -0.97 -0.50 -0.91 0.20 0.41
Father's branch: PA -0.44 -1.48 -0.76 -1.35 -0.52 -1.24
Mother's job: missing 1.17 1.39 1.95 2.22 1.98 1.38
Mother's job: low skilled 0.48 0.90 -0.27 -0.27 -2.67 -1.91
Mother's job: medium and high skilled 0.48 0.68 -0.84 -0.40 -1.27 -1.06
Mother's job: self-employed -0.90 -1.55 -1.21 -1.02 -0.08 -0.05
Mother's branch: agriculture 0.22 0.37 1.52 1.44 -1.01 -0.49
Mother's branch: manufacturing 0.65 1.00 0.13 0.10 2.10 1.42
Mother's branch: PA 1.25 1.92 -0.83 -0.56 3.28 2.63
Mother's branch: other 0.68 1.25 1.00 0.95 0.96 0.67
Husband's education: primary -0.10 -0.35 -0.08 -0.15 -2.08 -1.67
Husband's education: upper secondary 0.35 1.47 -0.26 -0.58 0.16 0.31
Husband's education: degree 0.86 1.67 -0.19 -0.14 0.68 0.86
Husband's job: medium skilled -0.23 -0.50 -1.55 -1.59 -0.14 -0.21
Husband's job: high skilled -0.57 -2.11 0.07 0.18 -0.28 -0.46
Husband's job: self-employed -0.66 -1.40 -0.33 -0.38 -0.38 -0.53
Husband unemployed 0.26 0.48 0.69 0.97 -1.22 -1.10
Husband's branch: agriculture 0.15 0.28 0.48 0.71 -0.38 -0.27
Husband's branch: manufacturing -0.27 -0.97 -0.25 -0.53 0.35 0.64
Husband's branch: building -0.20 -0.63 -0.85 -1.63 1.01 1.57
Husband's branch: PA 0.00 0.00 -0.01 -0.03 -0.22 -0.39
Husband's age -0.07 -2.21 -0.11 -2.09 -0.03 -0.68
Mother in law worked 0.54 2.34 -1.02 -1.80 0.73 1.78
constant -1.28 -0.89 -1.35 -0.61 -6.55 -1.76
N. obs.

Overall p-value

Pseudo R2

1420

0.00(a)

28.07%

(P,NF) (NP,F) (P,F)

Note. (NP,NF) is the reference outcome. The model controls also for the area of residence, the
municipality size and Easterlin’s variables (see Appendix A). The reference characteristics are: southern
residence; medium municipality; father’s education: primary school; father’s job: low skilled or
unemployed; father’s branch: other; mother’s education: primary school; mother’s job: not working;
mother’s branch: not applicable; ‘parents not available’; mother in law did not work; husband’s education:
lower secondary; husband’s job: low skilled; husband’s branch: other. (a) test for the joint significance of the
whole set of regressors included (except the constant).
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Table B.3. Likelihood-ratio tests for model reduction

N. Group Variable description Distribution Test statistic p-value
1 Education Chi2(33) 160.78 0.00

2 Husband's income Chi2(3) 13.73 0.00
3 Geographic area Chi2(6) 19.73 0.00
4 Municipality size Chi2(9) 27.86 0.00
5 Parents' availability Chi2(3) 25.94 0.00
6 Child care Chi2(33) 47.7 0.00
7 Easterlin variables (husband) Chi2(9) 30.44 0.00
8 Easterlin variables (wife) Chi2(9) 4.58 0.87
9 Father's education Chi2(12) 20.03 0.07
10 Mother's education Chi2(9) 16.26 0.06
11 Father's job Chi2(12) 15.51 0.21
12 Mother's job Chi2(12) 16.11 0.19
13 Father's branch Chi2(12) 38.07 0.00
14 Mother's branch Chi2(12) 24.1 0.02

15 Husband's education Chi2(9) 13.43 0.14
16 Husband's job Chi2(12) 13.13 0.36
17 Husband's branch Chi2(12) 16.19 0.18
18 Husband's age Chi2(3) 16.36 0.00
19 Mother in law worked Chi2(3) 24.25 0.00

8+11+13+15+16+17 Chi2(66) 89.41 0.03
8+11+13 Chi2(33) 36.34 0.32
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Table B.4. ‘Parsimonious’ MNL model

Variable
Coeff. t-student Coeff. t-student Coeff. t-student

Husband's income -1.4E-05 -2.17 8.71E-06 0.92 -3E-05 -2.48
Parents available 0.88 3.58 0.86 1.71 0.10 0.21
Public child care 11.56 3.86 -8.49 -1.51 1.12 0.22
Father's education: none -0.25 -0.71 0.16 0.34 0.08 0.11
Father's education: lower secondary -0.60 -2.06 -0.63 -1.34 -0.41 -0.74
Father's education: upper secondary 0.29 0.62 0.87 1.00 -0.86 -1.35
Father's education: degree -0.38 -0.48 -0.46 -0.24 0.01 0.01
Mother's education: none -0.08 -0.24 0.08 0.17 -1.82 -2.05
Mother's education: lower secondary 0.32 0.90 -1.69 -2.30 0.62 1.06
Mother's education: upper secondary or higher -0.50 -0.77 -0.67 -0.56 0.06 0.08
Mother's job: missing 0.51 0.58 1.70 1.82 0.72 0.42
Mother's job: low skilled 0.43 0.85 0.10 0.11 -2.63 -2.10
Mother's job: medium and high skilled 0.51 0.76 -0.17 -0.11 -1.15 -1.14
Mother's job: self-employed -1.01 -1.83 -0.65 -0.55 -0.74 -0.61
Mother's branch: agriculture 0.36 0.64 1.30 1.29 -0.08 -0.05
Mother's branch: manufacturing 0.72 1.20 -0.53 -0.44 2.14 1.64
Mother's branch: PA 1.20 1.87 -1.38 -0.98 2.99 2.77
Mother's branch: other 0.81 1.53 0.65 0.61 1.31 1.15
Husband's education: primary -0.13 -0.46 -0.05 -0.10 -2.11 -1.65
Husband's education: upper secondary 0.33 1.39 -0.29 -0.67 0.13 0.27
Husband's education: degree 0.89 1.58 -0.23 -0.18 0.80 0.96
Husband's job: medium skilled -0.11 -0.24 -1.44 -1.43 0.04 0.06
Husband's job: high skilled -0.57 -2.16 0.09 0.23 -0.30 -0.46
Husband's job: self-employed -0.67 -1.44 -0.31 -0.37 -0.23 -0.31
Husband unemployed 0.19 0.34 0.70 1.01 -1.38 -1.26
Husband's branch: agriculture 0.17 0.32 0.59 0.85 -0.32 -0.25
Husband's branch: manufacturing -0.32 -1.21 -0.25 -0.58 0.37 0.65
Husband's branch: building -0.20 -0.64 -0.93 -1.83 1.16 1.79
Husband's branch: PA -0.03 -0.12 -0.11 -0.24 -0.35 -0.63
Husband's age -0.07 -2.14 -0.10 -2.05 -0.04 -0.77
Mother in law worked 0.55 2.41 -0.99 -1.75 0.73 1.84
constant -1.43 -1.01 -1.58 -0.73 -5.81 -1.66
N. obs.

Overall p-value

Pseudo R2

0.00(a)

26.86%

(P,NF) (NP,F) (P,F)

1420

Note. (NP,NF) is the reference outcome. The model controls also for area of residence, the municipality
size and Easterlin’s variables (see Appendix A). The reference characteristics are: southern residence;
medium municipality; father’s education: primary school; mother’s education: primary school; mother’s
job: not working; mother’s branch: not applicable; ‘parents not available’; mother in law did not work;
husband’s education: lower secondary; husband’s job: low skilled; husband’s branch: other. (a) test for the
joint significance of the whole set of regressors included (except the constant).
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Table B.5. Education equation

Variable Coeff. t-student p-value
North -0.32 -1.09 0.27
Centre -0.27 -0.94 0.35
Town: very small 0.05 0.25 0.80
Town: small -0.26 -1.08 0.28
Town: big -0.22 -0.85 0.39
Father's education: none -0.48 -1.51 0.13
Father's education: low secondary 0.33 1.18 0.24
Father's education: high secondary 1.12 2.83 0.01
Father's education: degree 2.31 3.61 0.00
Father's job: missing 0.40 0.38 0.70
Father's job: medium skilled 1.36 2.57 0.01
Father's job: high skilled 1.44 2.95 0.00
Father's job: self-employed 1.16 4.44 0.00
Father's branch: missing 0.01 0.02 0.99
Father's branch: agriculture -0.19 -0.62 0.53
Father's branch: manufacture 0.52 1.99 0.05
Father's branch: PA 0.61 2.05 0.04
Mother's education: none -0.56 -1.82 0.07
Mother's education: low secondary 0.34 1.05 0.30
Mother's education: high secondary or higher -0.19 -0.46 0.65
Mother's job: missing -0.53 -0.47 0.64
Mother's job: low skilled 0.30 0.62 0.54
Mother's job: medium and high skilled 0.23 0.35 0.72
Mother's job: self-employed 0.54 1.02 0.31
Mother's branch: agriculture -0.77 -1.38 0.17
Mother's branch: manufacturing -0.72 -0.94 0.35
Mother's branch: PA 0.86 1.56 0.12
Mother's branch: other 0.59 1.16 0.25
constant 9.37 13.06 0.00
N.obs.

Overall p-value

R2

1420

0.00 (a)

49.08%

Note. The dependent variable is the number of years of formal education. The reference characteristics are:
southern residence; medium size municipality; father’s education: primary school; father’s job: low skilled
or unemployed; father’s branch: other; mother’s education: primary school; mother’s job: not working;
mother’s branch: not applicable. The regression included also all the other family background variables
included in the MNL model with controls for heterogeneity (see table B.2). (a) test for the joint significance
of the whole set of regressors included (except the constant).



37

References

Ahn N, Mira P (1999) A Note on the Changing Relationship between Fertility and
Female Employment Rates in Developed Countries. FEDEA Documento de Trabajo n. 99-
09, forthcoming in Journal of Population Economics

Banca d’Italia (1995) I Bilanci delle Famiglie Italiane nell’Anno 1993. Supplementi al
Bollettino Statistico, Note Metodologiche e Informazioni Statistiche, Anno V, n. 9. Banca d’Italia,
Rome

Barro RJ, Lee JW (2001) International Data on Educational Attainment: Updates and
Implications. Oxford Economic Papers 53(3): 541-563

Barrow L (1999) Child Care Costs and the Return-to-Work Decisions of New
Mothers. Federal Reserve Bank of Chicago Economic Perspectives 23(4): 42-55

Becker GS (1981) A Treatise on the Family. Harvard University Press, Cambridge, MA.
Becker GS, Lewis HG (1973) On the Interaction between the Quantity and Quality of

Children. Journal of Political Economy 81(3): S279-S288
Ben-Porath Y. (1973) Short-term Fluctuations in Fertility and Economic Activity in

Israel. Demography 10(2): 185-204
Blackburn ML, Bloom DE, Neumark D (1993) Fertility Timing, Wages and Human

Capital. Journal of Population Economics 6(1): 1-30
Blau DM, Hagy AP (1998) The Demand for Quality in Child Care. Journal of Political

Economy 106(1): 104-146
Bloemen H, Kalwij, AS (2001) Female Labor Market Transitions and the Timing of

Births: A Simultaneous Analysis of the Effects of Schooling. Labour Economics, 8(5): 593-
620

Blundell R, Dearden L, Goodman A, Reed H (1997) Higher Education, Employment and
Earnings in Britain. Institute for Fiscal Studies, London

Bound J, Jaeger DA, Backer RM (1995) Problems with Instrumental Variables
Estimation When the Correlation between the Instruments and the Endogenous
Explanatory Variable Is Weak. Journal of the American Statistical Association 90(430): 443-450

Browning M. (1992) Children and Household Economic Behavior. Journal of Economic
Literature 30(3): 1434-1475

Chiappori P-A (1992) Collective Labor Supply and Welfare. Journal of Political Economy
100(3): 437-467

Chiuri MC (2000) Quality and Demand of Child Care and Female Labour Supply in
Italy. Labour 14(1): 97-118

Cigno A and Ermisch J (1989) A Microeconomic Analysis of The Timing of Births.
European Economic Review, 33(4): 737-760

Cigno A (1991) Economics of the Family. Clarendon Press, Oxford
Cigno A, Rosati FC (1996) Jointly Determined Saving and Fertility Behaviour: Theory,

and Estimates for Germany, Italy, UK and USA. European Economic Review 40(8): 1561-
1589

CNEL (2000) Economia della Famiglia e Politiche Sociali. Documenti CNEL. Consiglio
Nazionale dell’Economia e del Lavoro, Rome

Colombino U, Di Tommaso ML (1996) Is the Preference for Children so Low or Is
the Price of Time so High? A Simultaneous Model of Fertility and Participation in Italy
with Cohort Effects. Labour 10(3): 475-493

Dagenais MG (1999) Inconsistency of a Proposed Nonlinear Instrumental Variables
Estimator for Probit and Logit Models with Endogenous Regressors. Economics Letters
63(1): 19-21



38

Danziger L, Neuman S (1989) Intergenerational Effects on Fertility: Theory and
Evidence from Israel. Journal of Population Economics 2(1): 25-37

De Tray DN (1973) Child Quality and the Demand for Children. Journal of Political
Economy 81(2): S70-S95

Del Boca D (1997) Intrahousehold Distribution of Resources and Labor Market
Participation Decisions. In: Persson, I. and Jonunug, C. (eds) Economics of the Family and
Family Policies. Routledge, London, 65-83

Del Boca D (1999) Participation and Fertility Behavior of Italian Women: The Role of
Market Rigidities. NYU C.V. Starr Center Working Papers, New York.

Del Boca D, Locatelli M, Pasqua S (2000) Employment Decisions of Married
Women: Evidence and Explanations. Labour 14(1): 35-52

Del Boca D, Pasqua S (2002) Labour Market Participation of Mothers in Italy: Facts,
Studies and Public Policies. Centre for Household, Income, Labour and Demographic
Economics (CHILD) Working Papers n.04-2002

Dex S, Joshi H (1999) Careers and Motherhood: Policies for Compatibility. Cambridge
Journal of Economics 23(5): 641-659

Di Tommaso ML (1999) A Trivariate Model of Participation, Fertility and Wages: The
Italian Case. Cambridge Journal of Economics 23(5): 623-640

Di Tommaso ML, Weeks M (2000) Decision Structures and Discrete Choices: An
Application to Labour Market Participation and Fertility. DAE Working Papers n.00-09,
University of Cambridge, Cambridge, UK

Easterlin, RA (1980) Birth and Fortune: The Impact of Numbers on Personal Welfare.
University of Chicago Press, Chicago

Ermisch JF (1989) Purchased Child Care, Optimal Family Size and Mother’s
Employment: Theory and Econometric Analysis. Journal of Population Economics 2(2): 79-
102

Filippin A (1997) I Bilanci delle Famiglie Italiane in Formato Stata. Lavoro e Relazioni
Industriali 2: 177-85

Giannelli GC (1997) Squilibrio nell’offerta di lavoro e rigidità dell’orario di lavoro:
Un’analisi microeconometrica su un campione nazionale e un campione regionale. Politica
Economica 13(1): 87-115

Grogger J (1990) A Simple Test for Exogeneity in Probit, Logit and Poisson
Regression Models. Economics Letters 33(4): 329-332

Gustafsson S (2001) Optimal Age at Motherhood. Theoretical and Empirical
Considerations on Postponement of Maternity in Europe. Journal of Population Economics
14(2): 225-247

Gustafsson S, Kenjoh E, Wetzels C (2001) The Role of Education in Postponement
of Maternity in Britain, Germany, the Netherlands and Sweden. Paper presented at the
15th Annual Conference of the European Society for Population Economics

Hausman J, McFadden D (1984) Specification Tests for the Multinomial Logit Model.
Econometrica 52(5): 1219-1240

Happel SK, Hill JK, Low SA (1984) An Economic Analysis of the Timing of
Childbirth. Population Studies 38(2): 299-311

Hotz VJ, Klerman JA, Willis RJ (1997) The Economics of Fertility in Developed
Countries. In: Rosenzweig MR, Stark O (eds) Handbook of Population and Family Economics.
Volume 1A. Elsevier, Amsterdam, 275-347

ISTAT (1993a) Indagine Multiscopo sulle Famiglie 1987-1991. L’Uso del Tempo in Italia,
ISTAT, Rome

ISTAT (1993b) Censimento Generale della Popolazione e delle Abitazioni 20 Ottobre 1991.
ISTAT, Rome



39

ISTAT (1995), Statistiche della Previdenza, della Sanità e dell’Assistenza Sociale, Anni
1992, 1993, Annuario n. 33, ISTAT, Rome

Lam D, Duryea S (1999) Effects of Schooling on Fertility, Labor Supply, and
Investments in Children, with Evidence from Brazil. Journal of Human Resources, 34(1):
160-192

Lehrer E, Nerlove M (1986) Female Labor Force Behavior and Fertility in the United
States. Annual Review of Sociology 12: 181-204

Lillard LA, Waite LJ (1993) A Joint Model of Marital Childbearing and Marital
Disruption. Demography, 30(4): 653-681

Lucchetti R (2002) Inconsistency of Naive GMM Estimation for QR Models with
Endogenous Regressors. Economics Letters, 75(2): 179-185

Macunovich DJ (1996) A Review of Recent Developments in the Economics of
Fertility. In: P. Menchik (ed) Household and Family Economics. Kluwer Academic, Boston,
91-150

McFadden D (1974) Conditional Logit Analysis of Qualitative Behavior. In:
Zarembka P (ed) Frontiers in Econometrics. Academic Press, New York, 105-142

Moffitt R (1984) Profiles of Fertility, Labour Supply and Wages of Married Women: A
Complete Life-Cycle Model. Review of Economic Studies, 51(2):263-278

Mott FL, Shapiro D (1979) Labor Supply Behavior of Prospective and New Mothers.
Demography 16(2): 199-208

Mott FL, Shapiro D (1983) Complementarity of Work and Fertility among Young
American Mothers. Population Studies 37(2): 239-252

Murphy KM, Welch F (1992) The Structure of Wages. Quarterly Journal of Economics,
107(1): 285-326.

Nakamura A,  Nakamura N (1992) The Econometrics of Female Labour Supply and
Children. Econometric Reviews 11(1): 1-71

Parkman AM (1992) Unilateral Divorce and the Labor-Force Participation Rate of
Married Women, Revisited. American Economic Review 82(3): 671-678

Parkman AM (1998) Why Are Married Women Working So Hard?. International Review
of Law and Economics, 18(1): 41-49

Rosenzweig TW, Schultz TP (1985) The Demand and Supply of Births: Fertility and
Its Life Cycle Consequences. American Economic Review, 75(5): 992-1015

Sander W (1992) The Effect of Women’s Schooling on Fertility. Economic Letters,
40(2): 229-233

Schultz TP (1993) Returns to Women’s Education. In: King EM, Hill MA (eds)
Women’s Education in Developing Countries: Barriers, Benefits and Policies. Johns Hopkins
University Press, Baltimore, 51-99

Schultz TP (1997) Demand for Children in Low Income Countries. In: Rosenzweig
MR, Stark O (eds) Handbook of Population and Family Economics. Volume 1A. Elsevier,
Amsterdam, 349-430

Smith I (1997) Explaining the Growth of Divorce in Great Britain. Scottish Journal of
Political Economy 44(5): 519-544

Smith RJ, Blundell RW (1986) An Exogeneity Test for a Simultaneous Equation Tobit
Model with an Application to Labor Supply. Econometrica , 54(3): 679-685

Walker JR (1995) The effect of Public Policies on Recent Swedish Fertility Behavior.
Journal of Population Economics 8(3): 223-251

Weeks M, Orme C (1999) The Statistical Relationship between Bivariate and
Multinomial Choice Models. DAE Working Papers n. 99-12, University of Cambridge,
Cambridge, UK

World Bank (2000) World Development Indicators 1999 on CD-ROM. World Bank,
Washington D.C


