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1. ABSTRACT 

 

The paper uses data from 2003 Multiscopo Italian Survey to estimate education effects on 

fertility and in particular to determine how and to what degree does unobserved heterogeneity 

influence the estimated effects, that is to say how unobserved heterogeneity might bias estimates of 

effects of education on transition to 1st, 2nd and 3rd births. The peculiarity of this study is the 

implementation of a multiprocess approach, which allows for a broader and more efficient view of 

the phenomenon, studying jointly the transition to first, second and third or higher order births. In 

doing this I will use control variables, in particular educational level of the mother and her siblings 

(i.e. partner and grandmother), to detect possible influences of education in childbearing timing. 

Moreover, this topic has not yet been analysed using Italian data, in particular using Multiscopo 

Survey data and it may produce interesting comparisons with regard to other European countries, 

where the topic has already been addressed. In this study I will prove that number of siblings is the 

variable, which has a significative and relevant effect in all the models considered and that women 

partner’s education has an up-and-down effect on transition to childbearing. Moreover, the inclusion 

of unobserved characteristics of women has an important role in understanding transition to 

childbearing, being positive and significant. 
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2. INTRODUCTION 

 

Postponement of childbearing and decrease in completed fertility are of concern both at a 

national and European level. Politicians as well as religious1 authorities talk about the so called 

“dangerous individualism” blamed for the decrease in the number of children per woman. Indeed, 

the second half of the XX century has been characterized by a sharp and constant decrease in fertility 

rates among European countries. Even though, during the first stage of this decrease, due to a decline 

in higher order births, mean age at childbearing has not been deeply affected by the fertility change, 

first birth postponement trends started to arise and set a new standard for mean age at first birth. 

In this context, Italy finds its place, since it perfectly embodies both the decrease in total 

fertility rates and substantial postponement of childbearing age. Another issue that contributes to 

complicate studies focussing on postponement effects is the ‘catching up of fertility’, which should 

at least theoretically reduce the fertility quantum effects.  

Postponement of childbearing is undeniably a complex phenomenon affecting both fertility 

tempo and quantum, and it has been mainly attributed to the rise in education attainment occurred 

since the 1950s across Western countries. As discussed further below, education is thought to have 

direct negative effects on childbearing through the longer period of enrolment and incompatibility 

between study and childrearing. In addition, the attainment of higher education increases opportunity 

costs of having children while providing more income to support a family, particularly if partners 

have similar education.   

 

 In this paper, I will estimate transition to first, second and third parity by women’s 

education, education of women’s current partner, women’s mother education, age gap between 

women’s first birth and second/third birth, age gap between women and their mother, women’s total 

number of siblings and unobserved heterogeneity, that is to say understand how factors that cannot 

be observed and included in the analysis may bias the final results. 2  

I use data from 2003 Multiscopo Italian Survey to estimate education effects on fertility 

and in particular to determine how and to what degree does unobserved heterogeneity influence the 

estimated effects. Multiscopo is a retrospective survey, which provides thoroughly reports on 

women’s fertility and relationships history as well as on their background. 

                                                 
1 “One must unfortunately note that Europe seems to be going down a road which could lead it to take its leave from 
history” Pope Benedict XVI’s speech for the 50th anniversary of the signing of the Treaty of Rome, 24th March 2007.  
2 See Beise and Voland (2002), Caldwell (1980), Gerster et al. (2007) and Upchurch et al. (1993) as references for the 
modeling of the statistical approach. 
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Chapters 3 and 4 aim at presenting the general frame in which fertility behaviour is 

conceived nowadays, to determine which factors are involved in postponement of childbearing as 

well as in parity progression. 

Chapter 5 presents a synthetic overview on Italian educational settings, and more 

specifically, the development of educational attainment among the Italian society during the second 

half of the XX century, to provide a better understanding of the results, presented in chapter 7. 
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3. POSTPONEMENT TRENDS AND THE SECOND DEMOGRAPHIC TRANSITION 

 

The frame of demographic studies, which focus their attention on the second half of the XX 

century, is permeated by the Second Demographic Transition, SDT, a complex and multi-faceted 

phenomenon, whose resultants in terms of fertility behaviour are still a matter of demographic 

debate.   

Mean age at childbearing has substantially increased in most European countries during the 

last couple of decades.3 In particular, mean age at first child is nowadays 3 to 4 years higher with 

respect to three decades ago. In Italy mean age at childbearing has increased from 26.9 to 28.6.4 

Postponement of motherhood is an interesting phenomenon, since it does not simply affect fertility 

‘tempo’, but it also strongly contributes to the reduction of the ‘quantum’. Indeed, it has been 

shown5 that postponement is one of the main causes beneath fertility decline in Western countries, 

existing thus a negative correlation between age at first birth and completed fertility.  

The profound reasons for postponement are complex and hard to disentangle, even though 

higher level of education has always been addressed as one of the main determinants of the 

phenomenon.6 Education has a double effect on tempo fertility. A direct effect lets women spend 

more years attending school, delaying transition to adulthood processes. Since enrolment into 

educational system is rarely compatible with childbearing, the exposure to the risk of becoming 

mother is lower for women still enrolled in educational programs. A second indirect effect is 

provided by the opportunity cost of having a child, which rises along with education. Higher 

education is usually associated with higher wages, a constant presence in the labour market, making 

drop outs more costly.7 

Although it has been shown that education has a negative effect on timing of transition to 

first parity, it is still unclear whether those women with higher education are able to recuperate 

through higher order births. Recuperation translates into reduced birth spacing, in order to reach the 

desired level of fertility in fewer years, meaning that delayed first birth does not necessary mean 

reduced completed fertility. Recuperation effects have been shown for Scandinavian countries,8 

where catching up of fertility has already started. The positive effect of education on second and 

third births in these countries is mainly due to an income effect: highly educated women gain high 

wages and can contribute to the household’s income. Richer families have more resources and can 

economically afford to have more children. Moreover, work oriented women may accelerate second 

and third births in order to quickly go back to their employment. Indeed, high educated women after 

                                                 
3 LESTHAEGHE (2001). 
4 Source EUROSTAT. 
5 SOBOTKA (2005) and LESTAEGHE(2001) and LESTHAEGHE et al (2000). 
6 TANIGUCHI, (1999).   
7 BRATTI M. (Aug. 2003). 
8 LESTHAEGHE (2001). 
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childbirth tend to use much less parental leave to go back to their jobs as soon as possible and 

continue to purse their career. 

However, there are countries with different institutional settings, like Italy, where women 

do not have many possibilities to go back to work after childbirth, because of a lack of publicly 

available childcare, or where the system favours the male bread winner model. The Italian case has 

been broadly addressed by Italian sociologist Chiara Saraceno, who underlines the institutional flaws 

around women as mothers, who after obtaining higher educational levels and having a competitive 

career position, find themselves at a cross-road: career or family.9 In particular, she stresses 

women’s role as replacement for the total lack of welfare state in terms of child and elderly care, 

which translates into a substantial and considerable burden to bear when working. The only escape is 

to look for formal childcare provided by grandparents, as the age at retirement in Italy is still much 

lower than most European countries and the actual retired cohorts are composed by women who 

usually did not work outside the household. This situation has an important influence on fertility 

since women with higher education postpone first childbirth to reach a high position, that is to say 

job-market bargaining power, and allow both career and family, though far from being reconciled. 

Indeed, this system still relies on gendered models for division of work, the woman should devote 

her time to the household and to her children, while the man would spend full time in the labour 

market.10 This gendered family economics find its roots in Becker’s analysis11 of the household 

economy, where specialization of roles is seen as the most ‘economically’ efficient structure, where 

such ‘specialization’ is sought and instructed since childhood. It is nevertheless far from reality. The 

rise of women’s educational level since 1970s and the subsequent move to the paid labour market 

led to a shake in the traditional family system, revised roles and rose women’s bargaining power 

within the household. Educational attainment has contributed substantially to undermine traditional 

family models and to promote gender equity. 12   

 

 

 

 

 

 

 

 

 
                                                 
9 SARACENO (1984a), SARACENO (1984b) and SARACENO (1991). 
10 RINDFUSS et al (June 1980).  
11 BECKER (1993). 
12 ENGLAND and BUDIG (1998). 
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4. THEORETICAL BACKGROUND AND PREVIOUS STUDIES 

 

Family dynamics along with fertility are the resultant of complex and highly dynamic 

phenomena. What it can be studied today is the product (still far from ultimate) of the Second 

Demographic Transition, SDT, a demographic phenomenon started since the end of the World War 

II and theorized during the 1980 by Ron Lesthaeghe and Dirk van de Kaa.13 The theoretical 

background of the SDT and the role played by education in determining fertility can be found in 

sociological theory.  

The SDT finds its roots in sociological theory,14 indeed, they stress the importance of a new 

rising phenomenon ‘individualism’, addressed as the peculiarity of the SDT in contraposition to the 

First Demographic Transition, characterized by ‘altruism’.15 Individualism is sought as the push 

factor towards self-realization outside the family, a factor that led to argue and debate life-course 

established paths, such as marriage, childbearing and gendered roles within the household.16  In this 

context education is seen as one of the determinants and consequences of individualism. It allowed 

people to look for a position in the society, often to improve their social condition as education 

became universalistic. Women found new input from higher educational attainment, since it allowed 

personal growth, entrance to the labour market and a way to pursue one’s ambitions outside the 

wife-mother role, even though this process is far from being fully realized.17 Therefore, fertility 

underwent changes, first of all postponement. 

The dichotomy characterizing Western societies between life style, social change and 

family formation has been broadly addressed by sociologists such as Hoffmann-Nowotny, who 

speak about ‘autistic society’.18 In one of his recent contribution to the literature ‘Fertility and New 

Types of Households’19 he makes broad use of Durkheim and Toennies concept of modernization to 

explain the deep change, which led to a progressive polarization of the family. Durkheim’s 

‘solidarité mécanique’, allowed individuals to integrate tightly in the society contrapposed to 

‘solidarité organique’, fuel of the modernization process and characterized by independent societal 

subsystems, concepts symmetric  to Toennies’ ‘Gesellshaft-Gemeinshaft’ definition. Hoffmann-

Nowotny and Fux speak of rapid, and often unbalanced and a-synchronic, structural and cultural 

change, rise of universalistic values and norms and of bureaucratic institutions, which led to a 

progressive mining of cultural and structural ties, which defined the family since then. The loosening 

of ties implies individuals to be less responsive to familiars needs. Education became elective and 
                                                 
13 VAN DE KAA (1987). 
14 LESTHAEGHE and WILSON (1978). 
15 LESTHAEGHE (2001). 
16 LESTHAEGHE (2001) and RINDFUSS et al (June 1980). 
17 RINDFUSS R., BUMPASS L. and ST. JOHN C. (Jun. 1980), VAN DE WALLE (Sep. 1980) and JAMIESON (Aug. 
1999). 
18 HOFFMANN-NOWOTNY (1987). 
19 HOFFMANN-NOWOTNY and FUX in Sociological Analysis. chapter 1, pp. 18-41. 
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based on personal aspiration than on family ambition/tradition. Hoffmann-Nowotny’s main 

contribution is the stress of values-evolution constant transformation which led to a highly 

diversified society, where individuals look for their own realization, also through education. 

Individualism plays a pivotal role in modelling and transforming the dynamics within the family. 

Coupling, marriage, union formation and dissolution as well as childbearing become a less 

predictable path, where individuals rather than ‘the couple’ form and model their own ambitions. Its 

importance has been stressed by the theoreticians of the SDT, where they cite a shift from quantity to 

quality of children (Jamieson 1999, van de Kaa 1987). In this perspective the analysis of education 

effects on fertility has to take into account the cohort effect and the progressive affirmation of 

individualistic behaviour among the Italian society. It would be interesting to notice when this shift 

towards individualism, in terms of higher education attainment, took place. 

Giddens20 introduced the notion of ‘pure relationship’ and of ‘confluent love’; concepts 

deeply bounded to individualistic theory, which highlight Morgan’s definition of marriage from 

institution to relationship, where to fulfil oneself. Giddens assumed that relationships become more 

intimate and equal, ‘relationship exists solely for whatever rewards that relationship can deliver’. 

Personal life is seen as more intimate, individualized, transforming marriage from an institution to a 

‘relationship of improved quality’ and rendering the couple more democratically structured, at least 

theoretically. In this scenery, education may be seen as a way to achieve a better quality in the 

relationship, through a better self-realization, since higher education may lead to better job, 

economic condition and position in the society. In this theoretical context education plays an 

important role, especially along with the rise of women’s educational level, started throughout 

Western Europe since the 1970s. Education spread fits individualization theory, since through 

education individuals seek their own realization within the society. It is of no surprise that the spread 

of women’s higher education corresponded to the decline of the housewife era. Giddens theory could 

be seen as sustained by the rise of ‘assortative mating’ phenomenon. Individuals tend to find a 

partner with similar characteristics (e.g. education, income level) and that will be considered in 

carrying out the analysis. Nevertheless, the ‘pure relationship’ theory is far from being a reality. 

Indeed, Jamieson (1999) notices that gender inequality stills widespread among Western societies 

though there is a convergence towards more equal roles within the family.21 Brannen’s contribution22 

is particularly important since in my study I want to understand ‘assortative mating’ effect and the 

role of partner’s education on transition to second and third birth. 

                                                 
20 GIDDENS (1992). 
21 JAMIESON (1999): pp. 488. I specifically refer to the example of parenting and fathering. 
22 BRANNEN et al. (1994). 



 7
 

In Europe half population aged between 20 and 24 years old are enrolled in educational 

programs, women representing the 50% of these graduate and postgraduate students.23 Women’s 

enrolment in education has a direct effect on fertility:24 they concentrate time and efforts on 

studying, being educational attainment scarcely compatible with childbearing. On the other hand, 

women who begin their childbearing as adolescents reach lower educational levels with respect to 

women who postpone or forgo childbearing.25 Education has thus a negative direct and significant 

effect on first birth timing.26 Other authors27 showed this was the case of Western Germany, for 

Belgian and Netherlanders population28, both for Flemish and Dutch speaking regions. In particular, 

they pointed out the delayed entry to motherhood and first birth timing for highly educated women. 

Other authors found the same evidence for Norwegian women29, even though high educated women 

completed fertility was higher than that of low educated women. On the other hand, some research30 

finds that for Swedish women, school enrolment is more important for entry into a first union than 

for first birth timing. 

Numerous studies support the idea that education strongly postpones the risk of having the 

first child31, they32 argue that education directly influences fertility setting aspiration that may fail to 

be compatible with childbearing. In particular, such trade-off between education and fertility finds 

its roots somewhere in adolescence, that is to say when reproduction becomes possible and 

education plans begin to be designed. In such context, plenty of factors influence educational and 

fertility aspirations towards career or family oriented life styles. In particular, some authors33 point 

out, partner education, women’s mother and father education and number of siblings play a pivotal 

role in influencing ambitions. The main contribution of Rindfuss’ theory to this work, which I will 

use as main frame to structure the analytical model, is the idea that “the observed relationship 

between completed education and completed family size is the cumulative outcome of a complex 

process that involves attitudes and decisions about both education and fertility”.  

Studies on education effects on second and third child point out, on the other hand, that 

there is a positive relationship between having high education attainment and transition to higher 

order births. Recent research found positive relationship between Swedish women with high 

                                                 
23 Source EUROSTAT. 
24 WESTOFF and RYDER (1977). I assume that education affects fertility as in Westoff and Ryder (1977) rather than 
fertility affects education as in Rindfuss and Sweet (1977). 
25 UPCHURCH and McCARTHY (1989). 
26 Rindfuss et al. (1980). 
27 BLOSSFELD and HUININK (1991). 
28 LIBFROER and CORIJN (1999). 
29 LAPPEGÅRD and RØNSEN (2005). 
30 HOEM (1986). 
31 RINDFUSS et al (1980); BLOSSFELD and HUININK (1991); KRAVDAL (1994); BLOSSFELD (1995); BILLARI 
and PHILIPOV (2001). 
32 RINDFUSS et al. (1980). 
33 RINDFUSS et al. (1980) 



 8
 

education and risk of experiencing a second birth34, as well as for Western German women.35 

Moreover, there is evidence that Danish highly educated women have a higher risk of experiencing a 

second birth, in particular higher education of the woman and her partner positively influence 

transition to the second child. On the other hand, there is no strong evidence to support the 

hypothesis of time-squeeze effect36. 

Another direct effect of prolonged education is a delay of economic independence, which 

leads to a delay of all the adulthood transitions processes: leaving the parental home, forming new 

households and becoming parents. Recent research on Italy, analyses possible consequences of 

labour force participation jointly with educational attainment to explain fertility dynamics.37 The 

author finds that education increases women’s job attachment, in particular that of highly educated 

women; moreover, women with high educational level are more likely to work in the period 

surrounding a birth event. On the other hand, women with tertiary education tend to have fewer 

children, possibly due to the fact that they are more prone to access to external private child care. 

Moreover, women with university degree have a substantially lower fertility around ages 21-29, 

since they tend to postpone marriage and fertility until the completion of education. In this context, 

career planning theory finds perfect proof.38 

One more indirect effect has to do with values and social norms, which characterize higher 

educated people, whose values are usually oriented to economic independence, autonomy and self 

realisation, and less to family and childbearing.39  

The main explanation for recuperation comes from the fact that education positively affects 

fertility through the income effect.40 Since highly educated women usually gain higher wages, they 

strongly contribute to household income which can allow supporting a larger family. According to 

these studies, another explanation is that work oriented women accelerate childbearing and space 

less their births. This allows women to quickly go back to work, which reduces childcare 

employment interruptions, minimizes both forgone earnings and risks of a devaluation of human 

capital.41 Nevertheless, the time squeeze effect has until now, proved to be quite ambiguous and 

there is not strong evidence of it. Indeed, some authors attribute Danish women higher risk to 

experience a second birth to selection and a homogamy effect rather than to time squeeze effect.42  

                                                 
34 OLÀH (2003). 
35 KREYENFELD and ZABEL (2005) 
36 GERSTER et al. (2007). 
37 BRATTI (2003). 
38 RINFUSS et al. (1980). 
39 HOEM et al. (2001). 
40 EDWARDS (2002) for income effect influence on first birth timing, JOSHI (2002) and RONDINELLI et al (2006) for 
income effect on fertility.. 
41 TANIGUCHI (1999). 
42 See fn 28. 
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In countries with scarce child care provision such as Italy, highly educated women show to 

be more exposed to the risk of second birth than lower educated women. Recent research analyses 

the Italian case.43 The authors find that women with higher predicted wages (proxy of higher 

education) have their first child later than women with low predicted wages, however there is a 

strong recuperation effect, and by the age of 40 high earning women catch up with low earning 

women almost completely. Recuperation goes on also for second order birth.  

Several authors44 suggest few aspects, which might contribute to the positive effect of 

education on higher order births and suggest including them in the analysis in order not to have 

misleading estimates on women’s education. The first one is known as time-squeeze effect: since 

women with high education have their first child at older ages, they have less available time to 

complete their desiderate fertility. Given that they have less time to get a second or a third child they 

will squeeze the births more closely to each other. So the positive effect of high education on birth of 

second child could be just a time effect.  

A second important aspect considered in this study is the partner education effect. 

Homogamy is a rising trend among Western countries, that is to say individuals tend to enter unions 

with partners, who have their very same educational level, this phenomenon is also known as 

assortative mating. Highly educated women with high wages are more likely to be in a relationship 

with highly educated men, with high salaries as well. Nevertheless, when studying Italy one has to 

remind that quitting job in order to become a fulltime housewife was quite common and strongly 

supported by social norms, especially for women born up to the late 1950s. The absence of a public 

care provision is supplied by men’s salary, allowing women to work fulltime in the household. In 

this case, the positive effect of women’s education on transition rates to second birth could be offset 

by the indirect income effect brought by the partner.  

In two previous studies45 on education effect of higher order births, controlling for 

partner’s educational level, the author finds that the effect of woman’s education becomes 

insignificant and that the positive effect of education weakens. Kreyenfeld46 eventually points at self-

selection effect. In her study on second births in West Germany, she asserts that highly educated 

women, who have a first child, are a selected sample with family oriented values. Indeed, having a 

child implies stop or at least reduce substantially the number of working hours, for a certain period 

of time. Other authors47 aver that highly educated women, who have a first child, are women with a 

high desire for children and with family oriented values. They will not hesitate on having more 

children. German women with higher education tend to polarize their fertility decision: either they 

                                                 
43 RONDINELLI et al. (2006). 
44 KRAVDAL (1994), KREYENFELD (2002), KOPPEN(2006), HUININK(2002). 
45 KREYENFELD (2002) and KOPPEN (2006). 
46 KREYENFELD (2002). 
47 HUININK (2002) and KOPPEN (2006). 
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stay childless or they have more than one child, and highly educated women, once they have a first 

child, are more at risk of having a second child with respect to lower educated women.  

The effect of unobserved heterogeneity on education in transition to first and higher order 

births plays a pivotal role in understanding the dynamics surrounding fertility. As stressed by Billari 

and Philipov, one needs to include unobserved factors to fully understand how and to which extent 

fertility is influenced by educational level. They point out that an efficient way to model transition is 

to employ Lillard’s approach48 through a multiprocess model which jointly considers both women’s 

education and childbearing trajectories and to control for the effect of unobserved factors on the final 

estimates.  

This approach has proved useful when studying phenomena that are deeply influenced by 

factors that are hardly measurable. Relevant research49 shows that controlling for unobserved factors 

reduces (or increases) substantially the effect of some variables that can mistakenly lead to biased 

conclusions. For instance, education attainment results biased and much less important when not 

controlling for unobserved heterogeneity.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
48 LILLARD (2003). 
49 UPCHURCH et al (2002). 
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5. ITALY 

 

Italy, according to Van De Kaa50 belongs to the first group of countries, which experienced 

the SDT. This is especially true for the decrease of fertility rates, which reduced both on a period and 

cohort perspective, since 1970s.  

A crucial role in the definition of fertility preferences has been played also by the diffusion 

of education among all the strata of Italian society, in particular among women. Indeed, the rise in 

educational attainment among Italian women has allowed this specific category to benefit the exit 

from the household to enter the labour market, even though at rates much lower if compared to those 

of other European countries. Nevertheless, higher education allowed for higher aspiration in terms of 

jobs and career pursuing. 

In Italy, the spread of universal education51 has been slow and influenced by various steps 

of the Italian political transformation. 

Since the foundation of the Italian kingdom, under the Savoia’s family in 1861, Italian 

school has been repetitively reformed. Schooling and education have always been a personal 

decision, mainly based on family income. Schools were private and most of the bourgeoisie class 

often opted for a private teacher. The foundation of a public scuola elementare, ‘elementary school 

system’ with shared and centrally planned educational programs dates back to 1859, through the 

Legge Casati or Casati Act52. The established ‘elementary school’ consisted of two cycles of two 

years, the first of which mandatory. This way, theoretically, all children aged 6 had to attend two 

years of mandatory schooling; nevertheless, the deeply rural and illiterate society made it difficult to 

accept the educational directions, that is to say, schooling was highly discretional. Indeed, in 1861 it 

was estimated that the 80% of the Italians was illiterate, while the remaining 20% included also 

people who could only sign their name.53 

After the foundation of the Italian Republic, the most important acts to be considered are 

those promoted during the 1960s, which unified the scuola media inferiore, created public 

kindergartens and finally dropped the illiteracy rate noticeably. In 2007, the mandatory schooling 

has been extended up to 16 years old, even though the reception of the reform is yet to be defined 

and put into practice. 

Although statistics on educational attainment are difficult to find for a wide range of 

calendar years, ISTAT provides some interesting statistics collected during the last census, in 2001. 
                                                 
50 Van de Kaa (1987). 
51 I will hereby refer to the various levels of the Italian school in English.  
52 The names of the cited acts, refer to the Minister, who promoted them. It is to note that, since 1861 the division 
between the Vatican and the Reign of Italy was already provided and that the cited acts promoted the resentment of the 
Vatican toward the Italian schooling system. Eventually, Mussolini made it possible to actually let the Vatican into the 
Italian schooling decisional system. 
53 Further statistics which distinguished between analphabetism, semi-analphabetsm (at least sign) and literate 
individuals, estimated that only the 2.5% of the total population could currently read and write. 
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The first most remarkable feature is the substantial decrease of the population without scuola media 

inferiore diploma, that is to say those who did not completed compulsory schooling, concentrated 

among older cohorts, and the raise of secondary school diploma among the youngest generations, 

born between 1970s and 1980s. In this context, women’s education attainment cancelled the gap 

existing between men and female educational level, which is quite large for women born before the 

1960s.54  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
54 Information on literacy rates towards the XX and XXI centuries are from ISTAT website. 
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6. THE ANALYSIS 

 

Chapter six presents an overview on both the data and the methodological approaches used 

to analyse data.  

 

6.1 DATA REVIEW 

 
The data I use come from the “Indagine Multiscopo sulle Famiglie e i Soggetti Sociali”, 

survey on households and society, conducted in year 2003. Multiscopo survey realization dates back 

to 1987-1991, years through which the first multifaceted survey was carried out in Italy, with the 

explicit aim to realize a comprehensive dynamic portrait of the Italian society. 1993 survey set the 

roots defining the concept and model for all the subsequent Multiscopo surveys. Together with the 

established survey, there are various enquiries that are arranged anytime there might be the need of a 

deeper focus of certain thematic and phenomena. During the following years, the experience was 

systematically repeated in order to face the rising demand for statistical information regarding social 

phenomena. The Multiscopo survey is composed as a whole of seven modules. The one concerning 

touristic flows and attitudes is carried out each trimester, an annual wave investigating daily 

activities. The other five waves constitute the core of the survey and are carried out every five 

years.55 The waves I used to carry out the analysis in this work refer to the “Famigle e soggetti 

sociali”, households and social subjects.  

As mentioned above, this wave is carried out every five year, and its primary goal is to 

provide a comprehensive description of the individuals involved as active and dynamic part of a 

complex net of family ties, friendships and solidarity, schooling, spare-time use, attitudes and 

customs. The first part of this wave contains information regarding the household structure: single 

parents, cohabitation, families with stepchildren, the presence of siblings within the living unit and 

living apart together.  

In this work the dependent variable is the risk of having a nth birth, from childlessness to 

third or higher birth risk, that is to say in the multiprocess model, transition from n=0 to n+1 up to 

the third birth. 

 

 

                                                 
55 The mentioned waves names are the following: “Condizioni di salute e ricorso ai servizi sanitari” Health and use of 
haelth care services, “I cittadini e il tempo libero” Citizen and spare time use, “Sicurezza dei cittadini” Citizen-
homeland- security, “Famiglie e soggetti sociali” Households and social subjects, “Uso del tempo” Use of time.  
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6.2 DESCRIPTION OF THE INDEPENDENT VARIABLES 

 

In this analysis the sample considered involves 20075 women exposed to birth risk between 

ages 15 to 50. It has been possible to compute education of the partner, since in the survey there is 

information on the child’s father educational attainment. 

 

a. COHORT  

I grouped 7 cohorts; however the first two cohorts have been omitted. Indeed, even though 

in the survey are present women born before 1925, I decided to exclude them from the analysis 

because there is no information about grandmother’s educational attainment. The last cohort 

includes women aged 15 to 28, where there is a great proportion of women who did not experience 

childbearing yet, meaning that they will be mostly censored (around 63%). The division in cohorts is 

fundamental because it collects information common to all women born in that given time interval. 

Cohorts reflect historical events, and so they reflect the development of new mentality and new ways 

of conceiving women and their roles. 

The cohorts considered in this analysis start from year 1935 up to year 1988. Cohorts 

collect women in 10 year age groups, in order to combine both numerosity of the sample and to 

reflect the SDT pattern (before and after the baby boom years). 

 

Table 6.1: Cohort distribution, women. 

Birth Cohort Freq. Percent Years at 
interview 

1935-1944 1349 6.9 59-68 

1945-1954 4894 24.3 49-58 

1955-1964 7686 38.4 39-48 

1965-1974 5288 26.5 29-38 

1975-1988 778 3.9 15-28 

Total 19995 100.00  

 

 
b. PARITY  

The Multiscopo Survey contains very detailed information on women’s fertility history. 

Women have been asked both on children conceived in current or previous relationships, as well as 

if they have foster or adopted children. However, the information of interest used in the analysis 

refers only to biological children. 
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Table 6.2 Percentages of women at nth parity per birth cohort. 

 Women’s Birth Cohort 
Parity 1935-1944 1945-1954 1955-1964 1965-1974 1974-1988 Total 
0 5.7 21.7 36.2 29.80 6.6 100.0 
1 6.5 24 39 27 3.5 100.0 
2 7.4 26.0 41.0 24.0 1.6 100.0 
3+ 11.6 33.9 38.8 15.2 0.5 100.0 
 

c. EDUCATION 

The Italian educational system has undergone numerous transformations, during the last 50 

years, extending years of compulsory education and letting university access easier and not 

depending on the upper secondary studies field. To make it clearer, I converted the various levels of 

education into the international standard classification of education of 1997, ISCED. It ranges 

between 0 and 6: 0: pre-primary education, 1: primary education, 2: lower secondary education, 3: 

upper secondary education, 4: post-secondary non-tertiary education, 5: first stage of secondary 

education, 6: second stage of secondary education. In the survey I have information also on women 

who are still studying. 

Low  if ISCED is 1 or 2 (up to education until middle school - up to 8year of school) 

Medium if ISCED is 3 or 4 (up to high school education - up to 12 years of school) 

High if ISCED is 5 or 6 (university or post university degree – from12 years of school on 

ward). 

Education of woman is time constant and measured at time of interview. This classification 

makes sense since the Italian educational system is very rigid, likewise Germany,56 and formal and it 

is very unlikely that women may go back to education after they are 14 to 25 years old. Moreover, 

most of the women considered reached compulsory education, which ends at the age of 14, 54,69%. 

In the sample considered, women with no information on education at time of interview 

sum up to 80 individuals, and are excluded from the analysis.  

 

Table 6.3: Education of women.  

Education of women Freq. Percent 
Low 10879 54.69 
Medium 7302 37.37 
High 1814 9.04 
Total 19995 100.00 

 

Educational attainment increased substantially during the last century among women, 

especially for those born after the second half of the 1960s, as shown by table 6.4. 

 

                                                 
56 KREYENFELD (2002). 
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Table 6.4: Women’s education attainment by birth cohort, percentages. 

 Educational attainment 
Cohort Low Medium High Total 
1935-1944 79.4 16.2 4.4 100.0 
1945-1954 64.3 26.1 9.6 100.0 
1955-1964 51.1 39.1 9.8 100.0 
1965-1974 44.8 46.0 9.2 100.0 
1975-1988 46.8 47.4 5.8 100.0 

 

d. WOMEN’S BACKGROUND 

There are few variables related to women background to be considered in order to deepen 

the analysis, such as women’s partners’ educational level, number of siblings and grandmother’s 

educational level.  

Number of siblings is indicative of both of a family oriented behaviour and as well of a 

social net for informal childcare help. A high number of siblings in the women’s family may 

influence the woman’s fertility behaviour towards a large family. On the other hand, the total 

number of siblings is indicative of a ‘potential help’ in the child-care the woman might receive, after 

giving birth to a child, e.g. childcare from sisters. This is especially true in countries where childcare 

provision is poor and difficult to be accessed, as in Italy. Moreover, the grandmother has a normative 

role in their daughters' fertility behaviour.  

 

Table 6.5 Number of siblings. 

Number of siblings Percent 
0 9.7 
1 28.5 
2 24.0 
3 37.8 
Total 19995 

 

Multiscopo survey provides information on current partner educational level. This may 

help explain the odds of having another child, as highly educated partners are more likely to have 

higher income. This is particularly important in a country like Italy, where the male bread winner 

model dominates. In this work, I considered education of the partner as a fixed covariate. Even 

though, it would be more interesting to use a time varying covariate to observe the influence of 

previous partners on fertility choices, the fertility path of Italian women is quite plain: they usually 

have children with the same partner, since step families are still rare, and commit to one partner.  

To prove my argument I will show percentages of women married more than once and of 

those who have children with different partners. In the raw dataset, the total number of women, who 

had children from previous partners, is 0.67%, so I decided not to consider this group in my analysis. 

It is remarkable to notice, that in this subgroup 79% of women who had children from previous 
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partnerships, have adopted that very child. Therefore this group of women would have been 

eliminated from the analysis anyhow.  

Moreover, as shown in table 6.7, the number of women married more than once is very 

small, only 1.6%. Cohabitation is a very recent phenomenon in Italy, only 7.9% of women cohabited 

before getting married. Furthermore, men show the same path as women, of only one marriage. Only 

1.9% of them married more than once. 

The percentage of women committed to a previous cohabiting relationship, that did not 

lead to marriage, are 2.8% of the total sample. Interestingly, part of the cohabiting couples that did 

not dissolve had at least one child, while women, whose cohabiting experience failed, did not have 

any child from that relationship. That is to say considering the last partner’s educational level as 

proxi for partner’s education makes sense. 

Childless women represent almost the 7% of the total sample considered in the analysis. 

For those women, who did not experience childbearing, I considered as partner’s education that of 

the last relationship, during the fertile year span of women’s life, 15-49. This classification, although 

it might arise some reasonable questions, proves once again to fit in the Italian relationship 

behaviour. Of those women, the 65.2% percent of them got married once, while only 0.6% got 

married more than once, thus considering the last husband’s educational level (for the women’s age 

range 15-49) as proxi for the partner’s education is reasonable. 

The percentage of childless women, who never got married or entered a 

cohabiting/committing relationship is the 44% of the total. Almost the 60% of them belongs to the 

last two cohorts, 1965-1988, thus the age range considered is 18-38 years old, which represents the 

cohorts who postpone fertility the most.  

 

Table 6.6 Number of marriages per women, on the total number of women who got married at 

least once. 

Number of marriages Percent 
1 98.39 
2+ 1.61 
Total 100.00 

 

Table 6.7 Education of the woman and woman’s partner, column percentages. 

  Education of the woman 
 Low Medium High  Total 
Does not know 11.9 15.7 17.9 13.8 
Low 71.3 27.9 8.4 49.7 
Medium 15.9 46.9 33.1 28.8 
High 0.9 9.5 40.6 7.7 E

du
ca

ti
on

 o
f 

th
e 

pa
rt

ne
r 

Total  100.0 100.0 100.0 100.0 
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The hypothesis of assortative mating is here proved to be the dominant condition. Indeed, 

table 6.8 shows that the majority of couples within each group are predominantly formed by 

individuals with the same educational level, even though not remarkably. Indeed, women with high 

education tend to have a partner with high education as well, and the same is true for other levels of 

education. This is particularly true for individuals with low educational level, 71%. If I consider just 

highly educated women on the other hand, the percentage decreases to the 41%. This could be 

explained by the fact that men care more about having a highly educated partner than women do, or 

by the fact that highly educated women who chose a medium educated men are more family 

oriented, so that to them men’s career is less important.  

In this study I also introduce women’s’ mothers educational level in order to catch 

background characteristics that may possibly account for unobserved heterogeneity. Since in the 

survey there is little if no information about women’s fathers educational level, I use women’s 

mothers’ education as a proxy for it. 

 

Table 6.8 Education of the prospective grandmother. 

  Education of the woman 
 Low Medium High Total 
Does not know 4.1 1.8 0.8 3.0 
Low 94.1 86.0 62.5 88.3 
Medium 1.5 11.4 27.7 7.5 
High 0.3 0.8 9.0 1.3 
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Total 10879 7302 1814 19995 
   

e. AGE AT CHILDBIRTH and AGE GAP BETWEEN WOMEN AND WOMEN’S 

MOTHER 

Age at first birth is an important variable when modelling higher order births. As explained 

before women with high education tend to have their first child later than other women. This could 

affect timing of second birth: having a first child later in one’s life involves having less time at one’s 

disposal before reaching the biological limits of fertility. Such a time squeeze could increase the 

transition rate to the second child. 

Age at first birth was grouped in 6 categories: 15-19, 20-24, 25-29, 30-34, 35-40 and more 

than 40.  

The age gap between women and women’s mothers is considered to understand whether 

having a young (old) prospective grandmother can possibly affect having a nth birth, since it may be 

possible that women with a young mother could feel more confident to have informal and constant 

childcare after they have a child. On the other hand, having an elderly parent may possibly mean 

providing extra care to the mother and not having the possibility to access informal care, which in 

Italy makes a substantial difference, especially provided the scarceness of accessible cheap 
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childcare. 

6.3 SURVIVAL MODELS USED FOR THE ANALYSIS 

 

This section provides a general overview on survival analysis methods, in order to depict 

the general approach used in statistics and further guide towards the principal analytical technique 

used in this work, a piecewise linear Gompertz.  In this analysis, the sample concerns 24000 families 

and 50000 individuals and the questionnaire was realized with the PAPI (paper and pencil interview) 

technique. It regards the whole Italian soil on a five areas basis and 2003 survey showed an 

individual response rate of 66.2%.57 

 

Duration analysis focuses on the time an individual experiences a defined event. In this 

work the event is defined as women experiencing childbirth. Duration analysis central point is the 

hazard function or hazard rate, which allows for estimating the probability of exiting a given initial 

state within an interval of time, conditional on having survived up to that time. 

Usually hazard functions are conditioned by a set of covariates, which can be time varying 

or time unvarying. In this case I focus on time unvarying covariates. The conditional hazard is: 

 
h 0 

| ,  x
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P t T t h T t
r t x

h

   
                                                                                 (1) 

Where x is the vector of explanatory variables, and T is the time until exit from the initial 

state. 

The hazard can be also written in terms of a density and a cumulative distribution function:  
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                                                                                                (2) 

Where f is the density of T given x and G is the survivor function or probability. 

G is a very important quantity since it gives the proportion of the population that survives 

to time t without having experienced the event of interest. 

An important class of model with time-invariant regressors consists of proportional hazard 

model, which can be generally written as:  

0( , ) ( ) ( )r t x k x r t .                                                                                                                                (3) 

0 ( )r t is called the baseline hazard, and it is common in all the individuals of the population. 

Individuals then differ proportionally in their hazard functions for the observed covariates. 

                                                 
57 North-West, North-East, Centre, South and Insular Italy. The province of Trento and Bolzano form a distinct area. 
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k(x) is a function of these covariates, and usually is an exponential function: k(x)=exp(xβ) , 

where β is a vector of parameters. As discussed further below, however, it is also possible to specify 

the nature of the underlying hazard and that is the approach I take in this analysis. 

 

6.3.1 KAPLAN MEIER ESTIMATION 

 

Kaplan Meyer method is a very simple and visual approach to study phenomena in which 

duration analysis is involved. Indeed, there is no need to make any assumption on the distribution of 

hazard rates. Even though, my principal intent is to focus on the multiprocess approach, the Kaplan 

Meyer method offers a first graphic and illustrative overview on the data used in the analysis.  

The reason why I included Kaplan Meyer estimates in this work is to provide a simple and 

understandable view of the events studied and in particular to understand how the various categories 

considered behave with respect to transition to motherhood. Moreover, section 7.1 offers a starting 

point to compare how the analysis may benefit from the multiprocess model, described in the next 

session, 6.3.2. 

 

To estimate the survivor function G(x), I can use two approaches: the actuarial method or 

the Kaplan Meier method. This estimator belongs to the class of non parametric models, that is to 

say there is not any assumption on the shape of the hazard rate. When conducting a survivor analysis 

there are two kind of individuals: the ones who actually experienced the event, which in this case are 

those women who experienced a birth of order n, and the ones which have not experienced the event 

yet, women who did not yet give birth to a child of order n. The latter women are right censored. The 

Kaplan Meier method hypothesises that, if there are events and censored cases in the exactly same 

time, censored cases are to be considered still exposed to risk. Another characteristic is that the 

number of intervals in which time is divided is not chosen a priori, but there are as many intervals as 

the number of times with at list one event. 

The Kaplan Meier estimator is: 
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                 (4) 

where R is the number of people at risk and E is the number of people who experienced the event at 

time i. The dataset contains information about years and months of birth of women and their 

children. Thanks to this information I can create some new variables indicating: 

- whether a woman experienced a birth of order n, 

- at which age she experienced that birth. 

For the Kaplan Meier estimation I need a least these information: whether the event has 
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taken place and at what time it took place. In this case the event is the birth of a child. Starting time 

is the time at which a woman becomes at risk of having a child. For first child is 15 years old and for 

second and third child is the age at which a woman gave birth respectively to the first and second 

child. End time is time of conception, so date of birth of the child minus 9 months. End time for 

censored events will be age of 50, since I consider that women after that age are not fertile anymore. 

To be more precise I consider also months of births, and not just years. So I construct new variables 

for date of births of women and children in which I add (month/12) to the year.  

 

6.3.2 PIECEWISE LINEAR GOMPERTZ MODEL 

 

Piecewise linear Gompertz is  an approach modelled by Lillard58 and created in order to 

provide a statistical tool to study simultaneity in failure time or hazard processes. The advantage 

played by this particular method in this work is to take into account that a woman makes sequential 

decisions regarding each life course event, on the basis of the woman’s initial environment and her 

personal characteristics. Given this assumption, then the even of interest, childbirth, is the resultant 

of a series of factors which cannot be always taken into account since they are not observable. This 

leads to specify the model without accounting for unobserved heterogeneity, Model A. 

Since I assumed that unobserved factors are important in determining the event studied, 

childbirth, then I decided to control for unobserved heterogeneity specific to a woman and assumed 

that the unobserved characteristics remain constant during the relevant period considered. This is the 

model with unobserved heterogeneity, Model B. 

In fertility studies it is particularly handful when the hazard of a certain event is influenced 

by a number of time related factors, exogenous and endogenous covariates.  

In my analysis, the baseline hazard is specified as a piecewise linear spline, known as 

generalized Gompertz or piecewise linear Gompertz. The model is formulated for hazard of first, 

second and third birth.  

The hazard functions are: 
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Where βs are vectors of parameters corresponding to the covariates X and ε is unobserved 

heterogeneity. Unobserved heterogeneity are factors typical of a phenomenon that cannot be 

explained by other variables, but that are common in all the regressions for first, second and third 

child. I assume that ε is normally distributed and has a zero mean. I also assume that ε is not 

                                                 
58 Lillard (1983). 
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correlated with all the other observable regressors. I want to estimate the standard deviation of ε : if 

it is positive and significant there are some characteristics of each woman that can not be captured 

by the other variables, but that influence the hazard rate of first and second child. It is important to 

estimate the three models jointly, indeed the error term, common in all the regression, is a sort of 

random effect which is constant in the three functions, so to capture personal characteristic of each 

woman.  

Omitted women’s heterogeneity may lead to badly biased results, and wrong inferences 

concerning fertility strategies, since variables account for only part of the explained variance in such 

processes. Omitted heterogeneity may also lead to spurious state dependence. When individuals are 

aggregated, without adjusting for individual differences, these individual differences are absorbed by 

the error term, causing serial correlation in the residuals leading to spurious state dependence and 

less efficient estimates. The model is formulated for hazard of first, second and third birth. 

Unobserved heterogeneity is made of all those factors typical of a woman that cannot be caught by 

other variables, but that are common in all regressions for first, second and third child. It is important 

to estimate the three models jointly; indeed, the error term is common in all regressions and it is a 

sort of random effect. If unobserved heterogeneity will be positive it means that the variables I 

considered are not sufficient to fully explain the phenomenon study and that other factors may 

intervene in the frame, such as ‘self selection’ and ‘causality’ effects. As for self selection, I expect 

to find self selection effects on highly educated woman, who gave birth to one child, that is to say 

they represent a selected sample, which is ‘family oriented’.59To estimate the parameters I use aML 

software, where I can define the spline function and use it to parameterize the shape of the baseline 

log-hazard function. I can define any number of nodes at any desired location. In the estimate I set 

nodes at 2, 4, 6, 9, 12 years since the starting time. Starting time is as before: 15 years for first child, 

and age at which a women as the first child for second child. Given 5 nodes I will have 6 slopes: 

from the starting point until 2 years, between 2 and 4 years and so on. 

I therefore estimate 6 different models: 

- Model 1 includes level of women’s birth cohort, number of siblings and the education of 

women’s mother; 

- Model 2 extends model 1 with women’s education; 

- Model 3 extends model 2 with education of women’s partners; 

All the three nested models obtained through multiprocess modelling are estimated with 

and without accounting for unobserved heterogeneity effects. 

 

                                                 
59 See Kreyenfeld works cited in the bibliography and Bratti (2003). 
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7. FINDINGS 

 

This chapter is meant to present and discuss the findings provided by the different types of 

survival analysis realised according to the models described in the previous chapter. Chapter 7.1 

presents the output obtained through the Kaplan Meyer survival analysis. Chapter 7.2 presents the 

results of the multiprocess model with and without accounting for unobserved heterogeneity. 

 

7.1 KAPLAN MEYER MODEL RESULTS 

 

The Kaplan Meier method is a very useful approach to survivor analysis, since it offers a 

simple graphical representation of survivor functions.  

The first phenomenon I want to observe is if mean age at childbearing has increased over 

time, that is to say if belonging to recent birth cohorts negatively affects the risk of entering 

childbearing.  

 

Graph 7.1 Transition to first birth by women’s birth cohort. 
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As expected, graph 7.1 shows the oldest two cohorts, 1935-1944 and 1945-1954, to enter 

childbearing much earlier; indeed, 50% of women experienced a first birth before turning 25 years 

old, while women born in 1955-1964 already experienced postponement. Indeed, 50% of women 

experienced childbearing around 27 years old. This postponement effect is even clearer for women 
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born a decade later, indeed, only 30% of the women had a first child before turning 30 years old. 

This supports the theories enunciated in the previous section, where the spread of education among 

cohorts let to a huge postponement of first childbirth. 

Another interesting aspect is childlessness by age 40, which is substantially higher for 

women born from 1955 onwards, with respect to those born between 1935 and 1954. 

Women’s education effect sets a clear distinction among women with different educational 

levels. Postponement of first birth increases substantially along with education attainment. Indeed, if 

80% of women with low education have a first child before turning 30 years old, this percentage 

decreases to 65% for women with medium education and 45% for woman with high education. 

 

Graph 7.2 Transition to first birth by women’s education. 
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Graph 7.3 depicts partner’s educational level effect on transition to first birth. The effect is 

particularly strong when the woman does not know the educational level of her partner, either 

because she does not know it or because she does not have one. Moreover, partner’s education 

affects transition to first birth as women’s education does, postponing childbearing along with 

increase in education. 
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Graph 7.3  transition to first birth by women’s partner education.60 
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Transition to second birth by women’s birth cohort does not show any remarkable 

difference among cohorts, while educational level holds the difference seen for transition to first 

birth. Indeed, women’s educational level still affects fertility even though to a much smaller extent; 

women with low education have a higher risk to have a second child as well as women with medium 

high education have a lower risk. Nevertheless, the intensity of this effect is much smaller if one 

compares graph 7.5 to graph 7.2. This is probably due to the presence of factors which cannot be 

explained through a simple Kaplan Meyer model, as will be shown in chapter 7.3. 

Overall, it is interesting to notice that of the women considered in the sample who had at 

least one child, only 25% had one child, while the remaining 75% has a second birth, even though 

this percentage for women born in 1965-1974 is slightly higher, while the proportion of women 

remaining childless is around the 10%. This characteristic could be again due to unobserved factors 

which might influence transition to second birth, such has an overall higher education for women 

belonging to that cohort. Unfortunately the number of women born in years 1975-1988 who already 

have one child is too small and to young to observe the risk of a second birth. 

 

 

 

                                                 
60 As specified in section 6.2, the category ‘does not know’ includes both women with no partner or with no information 
on partner’s education. 
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Graph 7.4 
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Graph 7.5 
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Transition to third or higher order births divided by women’s birth cohort and education is 

not remarkable, but it is nevertheless interesting to notice the percentage of women, who proceed to 

third parity.  
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Graph 7.6 shows that on average 20-25% of the women included in the analysis, which 

already had a second child, experience a third birth, a result which is perfectly in line with Italian 

birth trends. 

 

Graph 7.6 
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7.2 MULTIPROCESS MODEL RESULTS 

7.3.1 TRANSITION TO FIRST BIRTH 

The regression for transition to first birth presents the output for the nested model with (A) 

and without (B) unobserved heterogeneity.  

Model A.1 runs the regression considering duration, women-women’s mother age gap, 

women’s birth cohort, number of siblings and women’s mother education, thus it presents the 

regression including women’s childhood experiences.  

Duration is statistically significant and decreasing towards time, while the age gap between 

women and women’s mothers does not influence transition to first birth. As anticipated by chapter 3, 

women’s birth cohort influences the risk of having a first birth. Overall, there is a decreasing trend, 

even though it is women born between 1965-1974 who show the lowest risk of having a first birth, 

35% lower than that of women born between 1935-1944. This makes sense, since this is the cohort, 

which started postponing childbearing to the greatest extent. Women’s number of siblings is 

statistically significant and, as expected, positively affects childbearing, that is to say, the higher the 

number of siblings, the higher the risk of entering childbearing, almost 70% higher. Women’s 

mother education also affects fertility, but apparently in a negative way: the more educated the 

prospective grandmother, the lower the risk of having a first birth. This could mean that the more 

educated the women’s mother is, the more educated is the family environment, thus there is a sort of 

family value orientation towards accomplishing higher educational levels. 

Model A.2 adds women’s educational attainment showing, as anticipated by chapter 3, that  

the risk of entering childbearing is substantially lower for women with high education and higher for 

women with low education. The inclusion of women’s educational attainment lowers the cohort 

effect, raising the hazard ratio for the last two cohorts, as well as the effect of number of siblings. 

Furthermore, women’s mothers’ educational attainment is rescaled, becoming almost irrelevant.  

Model A.3 adds partners’ educational level. The inclusion of partners’ education does not 

change the previous output by much, in terms of cohort and number of siblings' effect. On the other 

hand, the effect of women’s mother educational level is no longer statistically significant and the last 

two levels of the variable become positive.  

Women’s education in model A.3 is still statistically significant and plays an important role 

in explaining first birth transition. What changes is the intensity of low educated women’s hazard 

ratios, from 1.69 to 1.52. Thus, the inclusion of partners’ education affects only low educated 

women (leaving hazard ratios for high educated women almost identical), possibly meaning that part 

of the effect of having a first child for low educated women is influenced by men’s education and 

consequently their job. Indeed, if one considers education as a proxi for income, that is to say 

individuals with lower education access low wage jobs, the results found for women’s education in 
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model A.3 make sense: low educated women rely more on their partners’ income, thus the effects of 

having a low education plays a smaller role in first birth transition than when considering only 

women’s education. 

Women who have a low educated partner show a higher risk, even not by much, to have a 

first birth, 18% higher. This is reasonable, since lower educated individuals spend less time into 

education and consequentially enter the labour market and childbearing earlier. Indeed, a low 

educational attainment leads to jobs where career pursuing is not really an option, especially with 

only compulsory schooling. Moreover, the hazard ratios for those who have no partner or don’t 

know the partner’s education (and would therefore likely be in a less committed relationship) are 

relatively low.  

The regression model with unobserved heterogeneity, Model B, shows a slightly different 

output in terms of the intensity of the effect of each factor on transition to first birth, meaning that 

there are some unobserved women’s characteristics that cannot be explained by the variables 

considered in the regression. Indeed, unobserved heterogeneity is positive and significant for all 

three nested models obtained through multiprocess analysis. This means that for these models there 

are non observable factors, which significantly and positively influences fertility decisions. On a 

general level, Model B.1 controlled for unobserved heterogeneity depicts a stronger effect of 

observed characteristics. All the variables that were significant in the model without unobserved 

heterogeneity are still significant and their coefficients are larger (in absolute value). For example, 

women’s number of siblings shows a much higher risk of entering childbearing especially for 

women with more than 2 siblings, 1.99 versus 1.69 in Models B.1 and A.1 respectively.  

Women’s educational level has a much larger effect as well on transition to first birth, that 

that observed for model A. Low educated women have almost twice and a half the risk of having a 

first child with respect to women with medium education, while highly educated women have half 

the risk. This leads to think that women’s education negatively affects first birth timing, delaying 

childbearing for women with higher education. 

The introduction of partner’s education lowers the effect of women with low education on 

first births. This result is parallel to what was found in Model A.3, the role of partner education is 

statistically significant and it affects low educated women’s risk to have a first birth, possibly 

implying an income effect. The main difference between partner’s education in Model A and B 

relies in the statistical significance acquired by partner’s high education and the intensity of hazard 

ratios. Indeed, partner’s high education negatively affects the risk of having a first birth and it affects 

transition to first birth to a higher extent, 1.28 (B.3) versus 1.18 (A.3) for low educated partners. 

Moreover, women with no partner or no information on partner’s education have half the risk of 

experiencing a first birth with respect to women with a medium educated partner. 
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Table 7.1 A. WITHOUT UNOBSERVED HETEROGENEITY B. WITH UNOBSERVED HETEROGENEITY 

TRANSITION TO FIRST BIRTH Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 
Log Likelihood -68369.03 -68313.51 -68033.47 -68571.96 -68154.67 -68021.01 

15-19 0.92 0.92 0.92 0.94 1.00 0.99 
20-24 0.92** 0.92* 0.92** 0.91** 0.92* 0.92** 
25-29 0.99 0.99 0.99 0.98 0.98 0.98 
30-34 0.97*** 0.98** 0.98** 0.97*** 0.97** 0.97** 

WOMEN-
GRANDMOTHERS’ 

AGE-GAP  

35-49 1.00 1.00 1.00 1.00 0.99 0.99 
 Constant 0.03 0.02 0.02 0.01 0.00* 0.00 

1935-1944 1.00 1.00 1.00 1.00 1.00 1.00 
1945-1954 0.97*** 1.06 1.08 1.01 1.16* 1.12 
1955-1964 0.83*** 0.97 0.96 0.81*** 1.02 0.97 
1965-1974 0.65*** 0.77*** 0.75*** 0.58*** 0.71*** 0.67 

WOMEN’S BIRTH 
COHORT 

1975-1988 0.70*** 0.81** 0.83** 0.68*** 0.83* 0.81 

0 1.00 1.00 1.00 1.00 1.00 1.00 
1 1.16*** 1.17*** 1.12** 1.18*** 1.21*** 1.16** 
2 1.32*** 1.28*** 1.24*** 1.40*** 1.38*** 1.32*** 

WOMEN’S 
NUMBER OF 

SIBLINGS 
3+ 1.69*** 1.48*** 1.40*** 1.99*** 1.70*** 1.59*** 

Low 1.00 1.00 1.00 1.00 1.00 1.00 
Medium 0.63*** 0.87** 0.94 0.53*** 0.83*** 0.93 
High 0.60*** 0.96 1.04 0.47*** 0.91 1.02 

GRANDMOTHERS’ 
EDUCATION 

Does not know 1.11 0.98 1.03 1.24*** 1.11 1.14 

Low  1.69*** 1.52***  2.38*** 1.94*** 
Medium  1.00 1.00  1.00 1.00 

WOMEN’S 
EDUCATION 

High  0.62*** 0.65***  0.48*** 0.54*** 

Low   1.18***   1.28*** 
Medium   1.00   1.00 
High   0.90   0.85* 

PARTNERS’ 
EDUCATION 

Does not know   0.52***   0.48*** 
Complexive Unobserved heterogeneity for the multiprocess model 0.732*** 0.9079*** 0.8055*** 

NB. Total number of observations: 7852. *** p<1% **p<5% *p<10
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7.3.2 TRANSITION TO SECOND BIRTH 

The regression for transition to second birth presents the output for the nested model with 

and without unobserved heterogeneity. The main difference of this model from the previous one is 

the introduction of women’s age at first birth. This section checks the effect of age at which a 

woman had a first child, to find out if there exists a time-squeeze effect and estimate the effect of 

partners’ education and the unobserved heterogeneity to understand if there is a self-selection effect. 

 

Analysis of hazard for transition to second birth is interesting, in particular as my intent is 

to check whether a higher level of educational attainment positively affects transition to second 

birth.  

In transition to second birth (Model A), I introduce women’s age at first birth. This variable 

is statistically significant and has a negative impact on transition to a second child. It shows that 

women, who had their first birth at 35-49 years old, have 20% lower risk to have a second child. 

This finding holds true also in Model B, meaning that age at first birth affects the risk of having a 

second child negatively, especially for those women who entered childbearing later in life.  

Model A.1 shows a significant and negative impact of birth cohort on hazard ratios, 

especially for 1974-1988 cohort. The latter cohort involves women aged 15-29 with rather high 

number of censored cases, thus it is reasonable to think that they still have to experience a second 

birth. The effect of the number of siblings is reduced, consequently in transition to second birth it 

matters less and plays an important role only when the woman has two or more siblings. Women’s 

mother educational level has surprisingly a positive effect on transition to second birth. This effect 

could be attributed to the higher income of women’s mothers and women’s family of origin, that is 

to say having parents with higher income may lead to help financially their daughters, e.g. in hiring 

nannies, paying the tuition for kindergartens. Indeed, money transfer from parents to their grown up 

daughters, as well as sons, is quite common in Italy.61 

In Model A.2, women’s high educational attainment has a positive effect on second order 

birth and this effect persists also in Model 3, when I introduce partner’s educational level. While in 

transition to first birth, education of partner has a negative effect on entering childbearing, transition 

to second birth depicts the opposite scenario. It leads to think that low education affects timing of 

childbearing rather than the quantum of fertility, since the more educated an individual is, the more 

time he will spend in the education system and pursuing a career in the labour market. 

In Model B, unobserved heterogeneity is positive and statistically significant, which 

implies that there are some unobserved factors which positively influence fertility behaviours and 

transition to second birth.  

                                                 
61 CIGNO et al. (2006). 
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Birth cohort is statistically significant and has a sharper negative effect on second birth 

transition, especially for 1965-1974 cohort. Once again, this cohort shows low levels of birth risk, as 

highlighted for Model B in table 7.1, as anticipated above, women born in years 1965-1974 show a 

rather low risk of having a first birth, that is to say the cohort of women who started postponing the 

most. Moreover, it is women born from the 1960s onwards that started attaining higher educational 

levels and entering the job market to a more permanent and substantial extent, as anticipated in 

chapter 5. 

Women’s siblings effect is still significant and relevant, positively influencing transition to 

second birth. On the other hand, women’s education effect in Model B has reversed: if in Model A it 

has a positive effect on second birth risk, thus favouring highly educated women, in Model B it 

shows a significant and relevant negative effect on highly educated women’s fertility. A possible 

explanation for this phenomenon could be traced in the role played by unobserved characteristic, 

which influence transition to second birth, such as pressure on highly educated women to pursue a 

job career, trade-off between nursing a second child, thus entering a second maternity leave, and 

going back to work. Indeed, in Italy women who pursue a career in the job market tend to use a 

small part of the maternity allowance, to be able to get back as soon to job on the same career path. 

On the other hand, women with low education have usually less specialized jobs, if they have any, 

thus a second child impact would be less severe. 

Partner’s education is still significant and the risk ratio has almost the same value, 1.16, but 

it does not affect women’s education role in transition to second child, as happened in transition to 

first child. 
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Table 7.2 A. WITHOUT UNOBSERVED HETEROGENEITY B. WITH UNOBSERVED HETEROGENEITY 
TRANSITION TO SECOND BIRTH Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

Log Likelihood -68369.03 -68313.51 -68033.47 -68571.96 -68154.67 -68021.01 
15-19 0.97 0.97 0.96 1.01 1.08 1.04 
20-24 0.95*** 0.94*** 0.94*** 1.00 1.05** 1.02 
25-29 0.97*** 0.97** 0.97*** 1.04** 1.08*** 1.05*** 
30-34 0.97*** 0.96*** 0.96*** 1.02 1.04** 1.02 

WOMAN’S AGE 
AT FIRST BIRTH 

35-49 0.79*** 0.79*** 0.79*** 0.81*** 0.81*** 0.81*** 
15-19 1.00 1.00 1.00 0.98 0.97 0.96 
20-24 0.99 0.99 0.99 0.99 0.98 0.98 
25-29 1.00 1.00 1.00 0.98 0.98 0.98 
30-34 1.01 1.01 1.01 1.01 1.00 1.00 

WOMEN-
GRANDMAS’ AGE-

GAP  
35-49 1.00 1.00 1.00 1.00 1.00 0.99 

 Constant  0.15 0.14 0.22 0.005 0.01* 0.04 
1935-1944 1.00 1.00 1.00 1.00 1.00 1.00 
1945-1954 0.88** 0.87** 0.86** 0.86** 0.89 0.85** 
1955-1964 0.84*** 0.84*** 0.81*** 0.76*** 0.79*** 0.75*** 
1965-1974 0.89* 0.90 0.87* 0.74*** 0.74*** 0.72*** 

WOMEN’S BIRTH 
COHORT 

1975-1988 0.73** 0.73** 0.69** 0.64*** 0.67** 0.61*** 
0 1.00 1.00 1.00 1.00 1.00 1.00 
1 1.08 1.07 1.07 1.14* 1.16** 1.14* 
2 1.29*** 1.29*** 1.30*** 1.48*** 1.52*** 1.48*** 

WOMEN’S  
NUMBER OF 

SIBLINGS 
3+ 1.53*** 1.53*** 1.55*** 1.99*** 2.05*** 1.96*** 
Low 1.00 1.00 1.00 1.00 1.16 1.00 
Medium 1.13** 1.07 1.08 1.00 1.52** 1.09 
High 1.39*** 1.23* 1.30** 1.36* 2.05 1.47** 

GRANDMOTHERS’ 
EDUCATION 

Does not know 1.02 1.02 1.03 1.09 1.00 1.09 
Low  1.00 1.07  1.38*** 1.33*** 
Medium  1.01 1.00  1.00 1.00 WOMEN’S 

EDUCATION 
High  1.32** 1.24**  1.03 1.01 
Low   0.85***   0.88*** 
Medium   1.00   1.00 
High   1.18**   1.16* 

PARTNER’S 
EDUCATION 

Does not know   0.59***   0.48*** 
Complexive Unobserved heterogeneity for the multiprocess model 0.732*** 0.9079*** 0.8055*** 
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7.3.3 TRANSITION TO THIRD OR HIGHER ORDER BIRTH 

The time varying covariate, age at previous birth, still negatively and significantly affects 

the transition to third or higher order births, as shown in Model A, the most relevant effect being 

having a second child later in life. This phenomenon persists significant and negative for all three 

nested models obtained through multiprocess modelling, A.1, 2 and 3. 

The age-gap between women and prospective grandmothers is statistically significant and 

relevant for women, whose mother belong to the first category, that is to say, the smaller the age-gap 

the lower the risk of having a third child. This feature holds also when one controls for unobserved 

factors, Model B. A possible explanation might rely in the fact that women with young mothers are 

more likely to avoid order pregnancies, especially when their mother’s early childbearing translated 

into a poor or unstable household asset, as teenage childbearing usually implies. 

The cohort effect on third births varies with respect to the previous model shown in table 

7.2. The risk of having a third birth varies across cohorts, but it shows an overall decreasing path. 

Namely, cohort 1955-1964 illustrates a lower risk with respect to other cohorts. This could be due to 

the higher order births decrease began among those cohorts or to specific fertility preferences, which 

cannot be observed. In particular, the risk of experiencing a third birth is overall lower, from 20% to 

25%. The variable stills statistically significant, except from the latter cohort, obviously due to the 

fact that young women, who experienced a second birth are fewer. Birth cohort persists statistically 

significant and relevant also after controlling for unobserved characteristics and it sharpens its effect 

on third birth transition. 

Women’s number of siblings replicates the path seen for transition to second birth order: it 

is statistically significant for the last category and positively affects childbearing. It also holds 

significant after controlling for women’s unobserved characteristics and its effect sharpens in Model 

B with respect to Model A. Nevertheless, controlling for women’s and partner’s education softens its 

impact on third birth transition. This evidence is consistent with the fact that women coming from 

large families may aspire to have large families themselves, but the effect of education also plays an 

important role.  

Women’s mother educational level in Model A is significant and relevant only for the last 

two categories. Women with highly educated mothers have almost twice the risk of having a third 

child in Model A.1. This effect substantially levels off when I control for women’s education and 

partner’s education. When controlling for unobserved heterogeneity, the positive effect of women’s 

mothers education holds, even though it is no longer statistically significant. The last category of 

women’s mother educational attainment ‘does not know’, shows significant and relevant transition 

rates, which hold these characteristics also in Model B. This means that the latter category is very 
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important to consider and could be made of women who did not have a good relationship with their 

family of origin, early parental home leave, that reasonably exposes to a higher risk of early 

childbearing and higher completed fertility. The latter category could also be composed by women 

belonging to older cohorts, who do not remember their mother’s educational level and have higher 

fertility with respect to the youngest ones. 

Women’s educational attainment repeats the path seen in table 7.2. Even though, looking at 

the left hand side of table 7.3, one would think that women’s education has a positive effect on 

higher order births transition, when controlling for unobserved factors, the relationship reverses. 

Women’s education influences negatively third birth risk. This trends reversal could be caused by 

unobserved factors, which negatively affect   

Another main difference with the regression for transition to second birth order is 

represented by women’s partner education. Indeed, this variable is no longer statistically significant, 

even though it shows a positive influence of education on transition to third birth. This evidence may 

need further investigation to be fully understood.  
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Table 7.3 A. WITHOUT UNOBSERVED HETEROGENEITY B. WITH UNOBSERVED HETEROGENEITY 
TRANSITION TO THIRD OR HIGHER BIRTH Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

Log Likelihood -68369.03 -68313.51 -68033.47 -68571.96 -68154.67 -68021.01 
15-19 1.00 1.00 1.00 1.01 1.06 1.03 
20-24 0.92*** 1.00*** 0.93*** 1.00 1.07** 1.03 
25-29 0.93*** 0.92*** 0.92*** 1.01 1.05** 1.03 
30-34 0.95 0.92* 0.95* 1.02 1.06* 1.04 

AGE AT SECOND 
BIRTH 

35-49 0.73*** 0.95*** 0.73*** 0.78 0.81*** 0.79*** 
15-19 0.75*** 0.73*** 0.75*** 0.79*** 0.79* 0.79* 
20-24 1.06 0.75 1.06 1.04 1.04 1.04 
25-29 0.99 1.05 0.99 0.98** 0.98 0.98 
30-34 0.98 0.99 0.98 0.98 0.98 0.98 

WOMEN-
GRANDMAS’ AGE-

GAP AT THIRD 
BIRTH 

35-49 1.01 0.98 1.01 1.01 1.01 1.01 
 Constant  21.44 6.99 6.12 0.96 0.17 0.41 

1935-1944 1.00 1.00 1.00 1.00 1.00 1.00 
1945-1954 0.83* 0.83* 0.83* 0.80* 0.81 0.79* 
1955-1964 0.72*** 0.73*** 0.73*** 0.68*** 0.72** 0.71** 
1965-1974 0.83** 0.85 0.86 0.74** 0.75* 0.75* 

WOMEN’S BIRTH 
COHORT 

1975-1988 0.78 0.79 0.81 0.71 0.73 0.73 
0 1.00 1.00 1.00 1.00 1.00 1.00 
1 1.06 1.05 1.05 1.08 1.09 1.07 
2 1.24 1.21 1.21 1.37* 1.39* 1.35* 

WOMEN’S 
NUMBER OF 

SIBLINGS 
3+ 1.67*** 1.64*** 1.63*** 2.05*** 2.09*** 1.97*** 
Low 1.00 1.00 1.00 1.00 1.00 1.00 
Medium 1.04 1.01 0.99 0.89 0.94 0.97 
High 1.96*** 1.65* 1.59* 1.77* 1.68 1.68 

GRANDMOTHERS’ 
EDUCATION 

Does not know 1.38** 1.37** 1.36** 1.46** 1.43* 1.41* 
Low  1.11 1.09  1.54*** 1.37*** 
Medium  1.00 1.00  1.00 1.00 WOMEN’S 

EDUCATION 
High  1.47** 1.37*  1.16 1.15 
Low   1.08   1.13 

Medium   1.00   1.00 
High   1.30*   1.21 

PARTNER’S 
EDUCATION 

Does not know   1.10   0.81 
Complexive Unobserved heterogeneity for the multiprocess model 0.732*** 0.9079*** 0.8055*** 
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8. CONCLUSIONS 

In this paper I wanted to estimate the effect of high education on postponement of first 

child and on possible recuperation on second order births of women in Italy, using data from the 

Multiscopo Survey. 

Through a multiprocess event history model it was possible to estimate transition to first, 

second  and third births as dependent variables on a series of covariates. In particular I wanted to test 

the effect of high education on postponement of first birth. After controlling for unobserved 

heterogeneity, I found that highly educated women have lower transition rates than the medium and 

low educated ones. This was found to be true even after controlling for factors such as education of 

the partner, cohort, education of women’s mothers. 

When shifting to the estimation of second birth transition rates, I mainly intended to 

investigate six aspects: the effect of women’s education, the effect of age of women at first birth, the 

effect of partner’s education, the effect of the number of siblings and finally the effect of unobserved 

characteristics of each individual. I focused on these factors following Upchurch and Kreyenfeld ‘s 

approach, according to which, the positive effect of women’s education on transition rates to second 

birth was due to model misspecifications. 

After regressing a few models, the final output including all relevant variables has shown 

that: 

• Number of siblings is the variable, which has a significative and relevant effect in all the 

models considered, meaning that women who come from large families tend to have a higher risk to 

enter childbearing earlier and have more than one child. This finding reflects both that women born 

in large families tend to desire more children and also Saraceno’s theory62 on formal care provision 

in Italy to supply for the lack of publicly available childcare. Indeed, having a large number of 

siblings may translate into a large pool of people who may help taking care of the children, like 

sisters. 

• Women’s birth cohort has a negative effect on childbearing, in particular, this effect is 

stronger for cohort 1965-1974, which represents the cohort of women, who achieved higher 

education the first. Thus the effect on childbearing postponement has been stronger, since women do 

not have a favourable public care environment, which helps them reconciling childcare and career, 

and the trade off between being a full time mother and working is too high. Thus, Italy still reflects a 

Becker-like model of division of work inside and outside the family,63 especially children are born. 

                                                 
62 SARACENO (1984a), SARACENO (1984b), SARACENO (1991). 
63 BECKER (1993). 
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At the same time the desire for independence and to work outside the family64 may lead to reduce 

the number of wanted children in order to achieve economic and career goals. 

• Likewise Upchurch findings,65 education controlled for unobserved heterogeneity is 

negatively related to birth risk. Women’s education appears to be positively associated with second 

and third birth risks but when unobserved heterogeneity is controlled, the effect is negative. 

    • The age group at lower risk of having a second child is the latter (35-49). Women, who 

gave birth to their first child earlier, have a lower risk, however also women who gave birth to first 

child later have a lower risk. Therefore the time-squeeze effect remains ambiguous. This is 

attributable to the fact that in Italy the ‘slowing down of postponement and thus the corollary 

catching up effect is yet to come, while in countries like The Netherlands and Sweden has already 

begun.66 

• Education of the partner is the variable that mostly affects transition to first birth order, 

and it plays an important role, since it is both statistically significant and negatively affects fertility. 

Women, whose partner has a high level of education, have lower hazards of having a first 

or second child, while hazards for transition to third birth were not statistically significant; 

• Unobserved heterogeneity is positive and significant, therefore there are evidences of a 

self-selection hypothesis. There are some characteristics of women which one cannot observe, but 

that are important for explaining transition to first, second and third birth. In particular, I assumed 

that those characteristics are sign of a higher preference for children. Women at risk of a second 

child are a selected sample which is more prone to have a big family. So far it seems that the level of 

education is totally insignificant in explaining transition to second birth.  

Nevertheless, further research on this topic has to be carried out. In particular I intend to 

run interaction effects between women’s education and that of their partner, to better understand 

how the income effect and self selection effects interact on highly educated women. Partner 

education will be transformed to a time varying covariate in order to understand the effect of 

previous partnerships on fertility and the role it plays on childlessness. Moreover, I intend to run a 

model for transition to first, second and higher order births, which considers education as an 

endogenous process, running ordered-probit for school progression, under the main hypothesis of 

existing correlations of unobserved heterogeneity for women among hazard functions. 

 

 

 

 

                                                 
64 It is to note that to work outside the family does not mean to share housework. 
65 UPCHURCH et al. (2002). 
66 LESTHAEGHE (2001) and LESTHAEGHE and MOORS (2000). 
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