From fertility intentions to realizations.

Implementing Theory of Planned Behavior

with graphical models

Letizia Mencarini
Daniele Vignolf

Anna Gottard

! Collegio Carlo Alberto &
Department of Economics "S. Cognetti de Martiistijvérsity of Turin
Via Po 53, 10124 Turin — Italy,
letizia.mencarini@unito.it

% Department of Statistics “G. Parenti”, UniversifiyFlorence
Viale Morgagni 59, 50134 Florence — Italy
vignoli@ds.unifi.it gottard@ds.unifi.it

(draft)



Short abstract

Our paper studies fertility intentions and thealization. We derive the theoretical model from the
social psychological model of Theory Planned Betia¢i PB), and test its validity in a low fertility
context (i.e. Italy). We move beyond existing resbkaand use the theory of graphical models to
have a precise understanding and a formal desamipfi the developmental process of the fertility-
making process, by representing possible depereier@enong all the variables of a multivariate
distribution with a chain graph. Overall our anaystrongly supports the validity of TPB for the
Italian context and, therefore, provides an injputhie systematic study of fertility decision-making
processes. However, our analysis also gives somedeliing evidence that partly complicates the
application of TPB to fertility research, espegiak regards the role of background factors.

Keywords Fertility intentions, fertility behavior, Theory d?lanned Behavior, graphical models,
Italy, GGS data



1. Introduction

The study of fertility intentions has become centma the discussion of fertility rates in
developed countries, under the realistic assumgtiah in almost perfect contraceptive regimes,
having a child can be considered a result of aorea$ although imperfect, decision. However,
persistent low fertility levels, especially in Sbatn Europe, seem more and more the result of a
“fertility gap” between desired and realized leweélfertility (Chesnais, 2000). People declare to
want to have more children than they have (Te€ti@6p, therefore they are for some reasons unable
to implement their desire.

This creates quest for research on the passagedietthe intention of having a(nother)
child and the subsequent realization of such imeantFurthermore, albeit the existence of a
plethora of recent studies on determinants and amesims of fertility intentions formation, much
less it is said on the successive step of the zadans. Most of studies consider the same
determinants of intentions influencing also the smgfuent behavior, neglecting, or reducing, the
importance of intervening factors between the tohéertility intentions formation and the fertility
outcome.

In this study, we aim to fill this gap on the lé#¢ure studying not only the determinants of
fertility intentions, but specifically the deternaints of fertility realizations, taking into accouhe
couple’s formation of intentions, their agreememd #heir implementation in next future time span.
We derive the theoretical model from the socialghsjogical model of Theory Planned Behavior,
implemented by the use of graphical models.

We use the 2003 Istat Household Multipurpose Suore$Family and Social Subjects” (the
Italian version of first wave of Gender and GeneraSurvey) which includes batteries of questions
as an adaptation of the of Theory of Planned Bemdwr the study of fertility decisions (Vikat et
al., 2007). We verify the realization of fertilitgtentions with the data of the second wave of FSS
survey, gathered on 2007.

The ltalian context is particular relevant for tiesearch question, being one in which

fertility is stable at very low levels and with agh gap between desired and realized fertility.



2. Theoretical background to the study of fertility intentions and realizations

2.1. The Theory of Planned Behavior as a theoretical frmework for fertility decision

making process

The importance of psychological characteristicgnitions and social context on fertility
decision making and demographic behavior has bégnlighted for long time (Fawcett, 1978;
1991). Recently the famous theoretical frameworKTdfeory of Planned Behaviors” (TPB from
now onward; Ajzen, 1991 and 2005; Ajzen & Fishbdi880) has been applied also to family and
fertility research. According to the TPB social gsglogical model, that actually is an extension of
the earlier “Theory of Reasoned Action” (Fishbein Ajzen, 1975; 2010), intentions are the
immediate antecedents of corresponding behavice.eXpectation that intentions predict behavior
is supported by several systematic reviews of thpikgcal literature and strong intention-behavior
correlations are also observed in the fertility dam especially at the aggregate level (Ajzen,
2010).

Behind the emphasis on fertility intentions, cehteadiscussions of family planning and
fertility rates, there is the implicit or explicGtssumption that, at least in developed countri¢ls wi
readily available contraception, having a childhe result of a reasoned decision. Adopting the
TPB theory on fertility studies means, therefotegttobserved reproductive behavior does not
depend solely on individual characteristics, bsbalerives from fertility intentions (e.g., Ongaro,
1982; Palomba, 1991; De Sandre et al., 1997; Sorand Marsili, 1999; Goldstein et al., 2004;
Testa and Grilli, 2006; Mills et al., 2008). Fatgilintentions can be positive or negative: therfer
define the desire to have a(nother) child, whike [titer the desire not to have a(nother) child.

Ajzen (2010) describes how the TPB can be usedoieirfertility decision-making process:
as for other behaviors, when people formulate timéntions to have a(nother) child they rely on
three conceptually distinct types of consideratidhsir attitudes, subjective norms and perceived
behavioral control.

The so-called “attitudes toward the behavior”, thah be favorable or unfavorable, are
“readily accessible or salient beliefs about thelli consequences of a contemplated course of
action” (Ajzen, 2010). In the case of fertility dgion making, individuals would reflect — before
forming their fertility intentions — on attitudes thaving a child. Such attitudes are a person’s
internal evaluation that having a child will havesfiive or negative (i.e. desirable or non-desgabl
consequences for her/him (Billari et al., 2009).

The second type of consideration, the so-calledbj&ative norms” have to do with the
perceived normative beliefs and expectations aévigit referent groups or individuals, giving
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social pressure to perform or not to perform théabveor (Ajzen, 2010). In case of fertility
intentions, individuals would consider subjectiverms for having a child, i.e. the individual
perception of the psychological support or normeafivessure that members of their close social
circle exert on her/his fertility behavior.

Finally, people are assumed to take into accourtbifa that may further or hinder their
ability to perform the behavior, and these sal@nitrol beliefs lead to the formation of “perceived
behavioral control”, which refers to the perceivapability of performing the behavior (Ajzen,
2010). People are expected to carry out their tides when the opportunity arises, and therefore
intentions are assumed to be the immediate anteteadd behavior. However, because many
behaviors pose difficulties of execution, it is fuséo consider perceived behavioral control —ha t
case of fertility, over having a child — in addntito intentions. Like attitudes and subjective n&rm
perceptions of behavioral control are assumed|tovicconsistently from readily accessible beliefs,
in this case beliefs about resources and obstaclesnstraints that can facilitate or interferehwit
ability to have a child, such as income or weaftihstraints, labor force status, education, housing,
health (Billari et al. 2009). The emphasis is agamnindividuals’ perceptions about the situation:
i.e. not the actual income, but the individual iieglof the affordability to have a child.

The power of each control factor to facilitate ohibit behavioral performance is expected
to contribute to perceived behavioral control irredi proportion to the person’s subjective
probability that the control factor is present (&z 2010). Few studies have systematically
explored beliefs about having a child in the contehthe TPB. For example, Langdridge, Sheeran,
and Connolly (2005) list 35 reasons for and agawasing a child. Measures of attitude, subjective
norm, and perceived control with respect to haangther child and with respect to not having
another child provide different information, ancatheach may contribute independently to the
prediction of intentions.

A schematic representation of the original TPBheven in figure 1. As it can be seen in
figure 1, the TPB does not deny the importanceamkbround factors that can influence behavior
indirectly by affecting behavioral, normative, acwohtrol beliefs. They can be global dispositions,
such as personality characteristics or personalegal demographic factors, or other kinds of
variables, selected by a “content-specific” theamythis case i.e. economic and ideational theories
of fertility behavior (Billari et al. 2009), thatao complement TPB “by identifying relevant
background factors and thereby extending understgnof a behavior's determinants” (Ajzen,
2010). Therefore a number of variables normallydistth in demographic research are treated as
external variables, i.e. in the group of individealsocial background factors, such as age, parity,

income, education, and the group of environmenggkets, such as welfare regimes provisions,



affecting the antecedents of fertility intentiomsccording to TPB, under ideal conditions and
operationalization, the background factors shoulgact only the proximate determinants of
fertility intentions and should not have a diregtpact on the intentions themselves, although
empirically they often have also a direct effedlléBi et al.2009).

Actually, having a child is not properly a behayibut rather an “outcome or behavioral
goal”. According to TPB, behavioral goals — likehbgioral intentions — should be predictable from
attitudes, subjective norms and perceived controboth cases of a behavior or attainment of a
goal, intentions mediate between a set of explapdéetors and the outcome. Using the TPB as a
model of a goal attainment, rather than behaviayides a less reliable explanation, being the goal
distant in time from the formation of the intenti@and reliant on intermediate behavior or
intervening factors (i.e. divorce, loss of the part loss of fecundity, changing mind; Dommermuth
et al. 2011). Measures of behavior or behavioralgytypically involve a specific action and target
(e.g., having a child), and often also a specibatext (e.g., with my current partner) and time
frame (e.g., in the next 3 years). A suitable ligytbehavioral goal can be identified by “having a
child or another child in the next 3 years”.

By way of contrast, general background factors,hsas broad attitudes (e.g., toward
children or overpopulation) and values (e.g. indelemce) identify only a target; they do not
specify any particular action, context, or timenedmt. Similarly, demographic characteristics, such
as age, gender, and level of education, lack dpegiin any of the four elements. This lack of
compatibility is assumed by Ajzen to be responsiiole the low, inconsistent, and often non-
significant relations between general dispositiansl demographic variables, on one hand, and
specific behaviors, on the other (Ajzen, 2010).

There is an additional element to be taken intosictaration in the study of the fertility
decision making process and realization: fertilitjentions can be individual, but the outcome
depends on couple behavior. The intentions of @leocan be concordant or discordant, and in the
latter case this may lead to a lower correspondéyeteeen intentions and actual behavior
(Thomson 1997; Miller & Pasta 1995). However, Mileg al. (2004) suggest that, while males and
females negotiate agreement about desires, theargleonjunction of male and female motivations
to have a child occurs at the level of behavioheathan at the intermediate level of intentions.
Albeit the TPB is a model of individual cognitiomdc behavior, not conceived to explain joint
decision making or joint action, Dommermuth et(2011) sustain that TPB can be an appropriate
framework for building a social cognitive model feftility decision making for couples. Infact,

extending the logic of Miller et al. (2004) modelthe TPB, influences on the intentions of males



and females can be model separately, taking intowatt the relative influences of one member of
the couple on the other individual's intentionst bot modeling joint intentions.

Demographic research directed towards explainingredicting intention to have a child
within the reasoned action tradition of the TPBueed primarily on the decision to have a child
relative to the decision to not have a child (Billat al., 2009; Jaccard & Davidson, 1975;
Jorgensen & Adams, 1988; Thomson, 1997) and ottirtiiag of the intentions (intentions in the
short run versus intentions in long run, Dommerneithl. 2011).

Here we would like to analyze the complete pathileato fertility behavior also taking into
consideration the last very important step, i.e. riationship from intentions to realization oéth
behavioral goal of having a child, within the exm#ory framework of TPB and considering the

most common background variables and determindrigstdity behavior.

Figure 1: A schematic presentation of Theory of Planed Behavior for fertility decision-making
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2.2. Empirical evidence on the determinants of fertilityintentions and realizations

A plethora of empirical research has scrutinizedictvhdeterminants affect fertility
intentions suggesting that they depend to severaographic, socio-economic, and gender-related
factors. On the contrary, the literature invesiiggtthe correlates of the realization of fertility
intentions is scarce, especially due to severe tHckppropriate longitudinal data. Overall, the

factors that have been found in the literaturenirdase (or decrease) the gap between positive



fertility intentions and their subsequent realiaat{or, conversely, non-realization) are not much
different than the ones affecting positive (or riegg fertility intentions in itself.

The main point is how to envision the amount of gio@ evidence that have been
produced so far on the determinants of fertilitgeimions and realization within the TPB
framework. Overall, the risk of multi-factor study features affecting fertility is that, in the end
everything can matter, as it seems the case wétihale of background factors (Billari et al., 2009)
But TPB, with its focus on three types of proximeeterminants of fertility intentions, provide us
with an approach for a systematic study of deteamiis of fertility. According to TPB, in fact, the
distinction between attitudes, norms, and percebadtavioral control should entirely filter the role
played by background factors on fertility intensothat, in turn, will determine the subsequent
realization. The present study explicitly aims atifying the validity of TPB in that respect. We
addresses this issue focusing on a set of backdrtagtors that has been traditionally proved to
influence both fertility intentions and realizatjas the following review highlights.

Factors affecting fertility intentions have beemggested to be demographic and socio-
economic. Among the pure demographic factors, #ré@ypand woman's age play a crucial role in
the definition of fertility intentions (Morgan, 198Noack and Ostby, 1985; Bongaarts, 1992, 2001,
Thomson, 1997; Berrington, 2004; Meggiolaro, 20@8molo et al, 2008; Liefbroer, 2009; Rinesi
2010). Overall, documented findings illustrate amerse relationship between fertility intentions
and parity (Thomson, 1997; Menniti, 2003, Buhl€d08; Mamolo et al, 2008; Meggiolaro, 2009).
In the case of women who already have had one o robildren, fertility intentions tend to
decrease with the increse of the age of the yourgekl (Thomson, 1997; Menniti, 2003). As
regards women’s age, positive fertility intenticseem to be less frequent among older women for
at least two reasons. First, because they arerdogbe boundaries of the reproductive life-span.
Second, because they implicitly take into accolnet teproductive history (i.e., the number of
children they eventually have had). On the conirdrg intentions declared by the young women
are closer to the ideal of fertility (i.e., the sdaorm) than the behavior they will ultimatelycqd
(De Sandre et al., 1997; Meggiolaro, 2009). Theafbf the type of union, too, has been widely
investigated. In a recent study, Liefbroer (200%)vged that those who have a stable relationship or
who are married have higher average fertility ititers, respectively, to those who do not have a
partner or who are cohabiting. Accordingly, Vignand Régnier-Loilier (2009) found that
cohabiting couples desire fewer children than medrones in Italy. On the contrary, for France,
there is no such effect (Toulemon and Testa, 20@oli and Régnier-Loilier 2009).

The role of education was emphasized in a crosetopstudy (Heiland et al, 2008): in

many European societies, higher educational lemelonfronted with a greater number of desired



children. The positive association between edugatidevel and fertility intentions is also
confirmed by a study for France (Toulemon and TeX285) as well as by a study for Bulgaria and
Hungary (Philipov et al, 2006). This finding can é&eplained as an income effect, assuming that
women'’s educational attainment represents a vadicken of women'’s labor market chances as well
as women’s wage (Kreyenfeld, 2002). Higher educatechen may also have a greater bargaining
power within the couple that would underline a megaal division of housework and childcare
between partners that, in turn, facilitates fdstiintentions (Mills et al., 2008). The latter syualso

highlights that lower fertility intentions are alf®quent among those women who are used
to work outside in a heavy commitment in terms whiber of hours worked.

Moving to the determinants of fertility realizatiom pivotal role is played, again, by
demographic factors: in particular women’s age jgauity are crucial (e.g., Noack and @stby, 2002;
Quesnel-Vallée and Morgan, 2003; Testa and Toulen&06; Rinesi, 2009): postponing
motherhood results in fewer children than thoseeetgd. Moreover, the larger the distance
between actual and expected number of childrenfaster the transition towards childbearing in a
short period (Thompson et al, 1990; Symeonidou,0200he type of union, too, is important.
Married couples are more likely to realize theitremtion of having (another) child in the United
States (Schoen et al, 1999; Quesnel-Vallée and &morg003) and Italy (Regnier-Loilier and
Vignoli, forthcoming). In France the type of unipfays out differently according to the time-span
of the expressed fertility intentions: married clegpare more likely to realize their positive fidni
intentions in the short-run (Regnier-Loilier andywoli, 2011), while such an effect is not recorded
in the long-run (Toulemon and Testa, 2005).

The impact of education, ceteris paribus, is similadFrance and Italy: the gap is the lowest
for highly educated women (Toulemon and Testa, 28%esi, 2009; Regnier-Loilier and Vignoli,
forthcoming). Among the pure economic factors, Rir{2009) shows for Italy that individuals in a
more stable situation (i.e. those who work and lteome-owners) are more likely to realize the
desired parity. Also as regards France, economeertginty appears to play a potent role: in the
paper by Testa and Toulemon (2006), being unemgl®jygnificantly widens the gap between
fertility intentions and realizations. Finally, tieéfect of gender roles also seems to vary in hfie
contexts: in Greece, the less traditional womencardronted with a more difficult realization of
their positive fertility intentions (Symeonidou, @0), in other contexts such as Sweden there is a
reversed trend (Thomson, 1997).

On the basis of the literature review outlined ag ft is clear that the basic background
determinants of realizations are generally sheeof intentions. However, it is not clear whether

the strong influence of demographic, socio-econpramd gender-related background factors on



fertility decision-making process is effectively tmgated by the three dimension of TPB, i.e.
attitudes, norms, and perceived behavioral control.

Finally, we should consider that here are also ifms) not-background factors that
influence only realization and not intentions, such as the degrfeéntentions, and partners’
agreement/disagreement of fertility intentions. Sdaleclaring that they would certainly like to
have (or not to have) a child are more likely talime their whish than their more “uncertain”
counterparts (Regnier-Loilier and Vignoli, forthcmg). Moreover, the level of agreement in
fertility intentions between partners has a strpngdictive power for reproductive behaviors: the
stronger the agreement of the two members of toplepthe higher the level of fertility realization
(Thomson et al, 1990; Thomson, 1997; Rosina & Te2®®9). Then, there can be unexpected
couples’ problems, subsequent to the moment in lwkhe intentions were expressed (i.e., the

disruption of the couple), that inhibit the reatina (Regnier-Loilier and Vignoli, 2011).

3. The Italian case

The Italian context is particular relevant for thiessearch question, being one in which
fertility is stable at very low levels, with a st@ increase in mean age at first child and marked
postponement and with a high gap between desirddeatized fertility.

Despite the strong position of the Catholic Churtte attachment to the family and the
prevalence of traditional family forms, Italy hageperienced marked declines in childbearing, and
currently belong to the countries with the lowestifity levels in Europe. In Italy, the process of
fertility decline started in the 1970s. The Periaatal Fertility Rate (PTFR) plummeted to lowest-
low levels, reaching its lowest point of 1.18 ialytin 1995. Although in the following years the
country experienced slight improvements in periedility, the PTFR has remained relatively low
(1.4 children per woman in 2010, Istat 2011). Téiesvnward trend in childbearing was partly
driven by a postponement of first births. The coumixperienced increases in the mean age at the
entry to motherhood (the mean age at childbeagaglres almost 32 years old in 2010, Istat 2011).
Nevertheless, quantum effects also played an irapbntole in the process of fertility decline:
according to analyses by Sobotka et al. (2005yradd0 per cent of births lost over the period
1978-1996 in ltaly had been missing due to quangfiiects, after accounting for changes in the
generation size of women at childbearing age.

The Italian low fertility has often been linked the literature to the difficulties of
reconciliation between childbearing and women’skv@&alvini 2004). Italy constitutes, in fact, not
only a case of lowest-low fertility, but also ofteemely low female labor market participation and
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low gender equity. In stark contrast to other Eeaypcountries, in Italy only 46 percent of women
are employed and there are noticeable differengesumber of children: just over 57 percent of
women without children are in the labour marketcpatage which drops to below 55 percent when
they have their first child and more sharply to gscent in the presence of 2 or more children
(OECD data, 2008).

Although childcare services in Italy are highly sigized, the main problem is the scarcity
of public childcare for children under three yeald and the extreme rigidity in the number of
hours that services for both preschool and schbibdiren are available. These tensions between
work and fertility derive by a peculiar situatioagarding family policies, labor market structure
and social norms. First, Italy is characterizedcabyery low supply of public childcare facilitiesrfo
small children, aged 0-2: 12.0% as compared to20f% of the EU. Second, the labor market
structures create certain barriers to women’s eympémt due to rigid working hours, scarcity of
part-time jobs and a strong insider-outsider divid@ée exceptionally high level of women’s
unemployment relative to that of men points to firesence of strong barriers to women’s
employment. Large gender gaps in unemploymentygieal of Southern European labor markets,
which Adsera (2005) explains with a delay in thgusiinent of labor market institutions to the
pronounced increases in women’s labor supply ienmedecades. Finally, the gender division of
household chores is heavily asymmetric, and théakdcsapproval of mothers who work when
their children are young is widespread (e.g. Mencand Tanturri 2006). Recent studies have
shown how this gender inequity in role-set of p&semnside and outside the household, is a
determinant of lower fertility intentions and reaiion (Cooke 2003, Mencarini and Tanturri 2004,
Mills et al. 2008), as stated by theory of the lm¢ween gender equity and fertility by McDonald
(2000).

4. Data

4.1. Italian GGS survey and descriptive results diertility realizations

In this study we use the Italian Gender and Geimer&urvey and its corresponding follow-
up survey (2003, round 1 — 2007, round 2). Theaaltal/ariant of the GGS is a prospective and
retrospective survey conducted by the Italian Netidtatistical Office (Istat) called “Family and
Social Subjects” in 2003 — GGS-FSS (2003). Itsotgtup survey, named “Critical points in life
histories from a gender perspective”, was jointyaucted by Istat and the Ministry of Labor in
2007. GGS-FSS (2003) counts a sample of about @4)060seholds and 50,000 individuals. The

follow up counts 10,000 interviews to people ag8eba.
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Our investigation focuses on women’s and men’slitgrintentions to have a child within
the next three years (as reported at the intendgewhe 2003 first wave of the surveyPd you
intend to have a child in the next three yeaisfat allow a set of four possible answeBgefinitely
not’, “Probably not, “Probably ye% and ‘Definitely ye& By limiting the question about
childbearing intention to a foreseeable time frangeovercome some of the problems associated
with the surveying of intentions. Answers to quassi about an individual’s fertility intention in
general are likely to capture a social norm, tlsathe number of children individuals think they
should have rather than what they will have. Qoestion intentions that cover an overseeable time
period and that therefore arm ‘close temporal proximity to the prospective bebd (Ajzen and
Fishbein 1973: 49) are generally considered tchbebetter predictors of actual behavior (Billari et
al. 2009; Philipov 2009). They offer the possililib draw inferences from a person’s current status
about which economic, institutional, and familiainditions are crucial in her/his decision process
to have a(nother) child.

We excluded women who do not have a partner fromanalysis because their childbearing
intentions may not reflect a realizable plan. Olterar sample selected counts 5,742 individuals (in
2,871 married or cohabiting couples). Linking thetitalian GGS waves we could check if the
expressed fertility intentions were followed by ealization. Overall, we covered the time-span
2003-2007, when 368 children born were registeMaote that the intention to a have a child
actually means progressing to the next parity specific “thinkable” time windows, so they are
indeed “parity—progression intentions” (Billari at. 2009). However, we could not stratify out

analysis by parity due to the small-scale sample.

According to the results from the second roundhef EFS survey, in 2007, in Italy, about
15% of respondents have had a child, irrespectivilne birth order. These results are relatively
consistent with the handful of other studies, basedlifferent data (e.g., Rinesi, 2009). Figure 2
illustrates the link between intentions and thos® Wwave had a child in the inter-weave period. The
association turns out to be particularly stronthatextremes: the stronger the intention to hawe —
not have — children, the greater — the lower —dierved proportion of respondents who realized
this intention. In particular, we found that negatifertility intentions are a potent predictor of
subsequent fertility behavior. In fact, the highesiportion of persons who actually realized their
intentions is found among those who initially statkat they definitely did not intend to have any
(or any more) children. On the contrary, positiegtifity intentions tend to overestimate fertility
realizations: 38% in Italy who firmly intended tave a child in the following three years did not
achieve their goal.
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Figure 2. Intended fertility and subsequent outcomeg in Italy: proportion of men or women who had at
least one child, according to initial intentions.
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4.2. The relevant variables and dimensions for TPBiodel

as in all the Gender and Generation Surveys, irR2@@8 Italian FFS survey there are all the
guestions to implement the TPB theory (Vikat et2007).

In fact, in addition to questions about intentiorhtve a child, three blocks of questions are
used to operationalize attitudes, subjective naan perceived behavioral control. The items that
we used appear in Table 1. Ten items are avaitabdbaracterize attitudes to having a child. Each
of these items is introduced by the questiobet‘us assume that you will have a child or another
child in the next 3 years. Would it be better orseoin relation to..’, that allows answers alike:
“Much bettet, “Bettef, “Not better, nor worse “Worsé, “Much worsé. Subjective norms are
measured through three questions: the respondemésasked to rate the extent to which they agree
that different groups of people think they shoulavén a(nother) child. All three items were
introduced by the following questionilf‘you were to have a child in the next 3 yearsymuch
would the following persons agree with your choigéRat allow answers alike:Would very much
agre€, “Would agreg “Would not agree, nor disagrge Would be contrary “Would be very
much contrary. Finally, the survey provides ten items to captperceived behavioral control. The
respondents answered the questiohhé& decision whether to have children or not capetel on
various situations. How much could your decisiorethibr to have a child or not in the next 3 years
depend on.’, that allows answers alike:A' lot”, “ Sufficiently, “Not much, “Not at all'. In the

case of perceived behavioral control we reversedstale, because this made it easier to show the
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possible positive effect of perceived ability toeosome constraints with a positive coefficient in
the regression model.

We used factor analysis to confirm that the itestecgas valid and reliable measures of the
proposed TPB variables (Billari et al., 2009, Dommeth et al. 2011). We used alpha factor
analysis with oblimin rotation and tested both eeéhfactor solution (the proposed factors were
attitudes, subjective norms and perceived behdvmatrol) and a four factor solution (which
allowed for attitudes to fall into two groups, &gy did in Billari et al. 2009 and Dommermuth et
al. 2011.

As Table 1 shows, four factors were identified: tatbtudes factors, one factor to measure
subjective norm and one to measure perceived befahvdontrol. The existence of two attitudes
items is consistent with the two attitudes factfimsnd by Billari et al. 2009 for Bulgaria and
Dommermuth et al. 2001, for Norway). We named il& bf these factors “Positive Attitudes”
because it represents beliefs about the benefitsawving a child, while we named the second
attitudes factor, “Negative Attitudes” becauserépresents beliefs about the costs or personal

losses associated with having a child.
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Table 1 Factor loadings and factor alpha coefficieis of items of perceived behavior control,
subjective norms and attitudes towards the intentio to have a(nother) child within the next
three years.

Iltems Factor 1 Factor 2 Factor3 Factor 4
Negative Positive  Subjective  Perceived
attitudes attitudes norms behavioral

control

Let us assume that you will have a child or another

child in the next 3 years. Would it be betterorwo  rse

in

relation to...

The possibility of doing what you want 0.58

Your employment opportunities 0.55

Your partner’s job opportunities 0.30

Your financial situation 0.59

Your sexual life 0.42

What people think of you 0.41
The joy and satisfaction you get from life 0.64
The closeness between you and your partner 0.65
The closeness between you and your parents 0.55
Certainty in your life 0.63

If you were to have a child in the next 3 years, ho w
much would the following persons agree with your

choice?

Most of your friends 0.62
Your mother 0.78
Your father 0.71

The decision whether to have children or not can
depend on various situations. How much could your
decision whether to have a child or not in the next 3
years depend on...

Your economic situation 0.72
Your job 0.67
Your housing conditions 0.68
Your health 0.56
Your partner’s job 0.70
Help from non-cohabitant relatives in caring for the 0.65
children

Help from partner in caring for the children 0.69

Source: 2003 FFS - Italy, own calculations
Note Loadings shown are only those useful to placetére in the factor (>.04).
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5. Method: the implementation of TPB theory with graphical models
5.1. Graphical models in general

Graphical modefsare a class of multivariate models useful to stedyimate, describe and
visualize the relationships among an entire sevavfables of interest. A multivariate model is
graphical whenever its conditional independence structurelbmunivocally depicted by a graph,
where nodes represent variables and the absencenatction between two nodes represents a
conditional independence. Graphs are thereforezetil to give a theoretically rigorous, but
intuitively easy to understand, representationhef domplex relationships among variables, on the
basis of their joint distribution. These relatioipsh are described in terms of conditional
independence, which is the key concept of graphmabels. Two variables, X and Y are
independent given a third variable, denoted byllXY|Z following Dawid (1979) notation,
whenever, controlling for Z, then X does not pravatiditional information on the distribution of Y
and vice versa. A conditional independence statémsevisualized in the graph by the absence of
connection between two nodes. Different classesgrajpph can represent different kinds of
relationship, with different semantic€hain graph modelgLauritzen and Wermuth, 1989) are
particularly useful whenever variables admit a iphrbrdering on the basis of subject-matter
considerations. Variables are then partitioned bltwks. Variables belonging to a same block can
be connected by undirected edges and are considerde® on an equal standing. Variables
belonging to different blocks can be joined by wasp representing a directed, “causal-like",
association. In short, chain graphs models seeticpiarly useful whenever the interest is focused
on an entire system of variables, at the presefdmibh symmetric and asymmetric association.
Consequently, unlike regression models, the estitecture of the association is estimated, checked

and efficiently visualized in a graph.

This kind of approach seems the most appropriaterdier to empirically implement the
TPB which suggests in itself the temporal sequéoicthe process leading to the decision to have a
child. Namely the sequence is produced by “backuiotariables” (block a), “perceived behavioral
control”, “subjective norms”, “positive and negaiattitudes” (block b), “fertility intentions”
(block c), “actual constraints” (block d), and ‘tiéty outcome” (block e) — see Table 2. Variables
in the second block (b) are derived variables, iobth as a score from the original variables
concerning positive and negative attitudes, suiwectorm and perceived behavioural control. The

! See Lauritzen (1996) for a comprehensive intradnaif graphs and graphical models.
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derived variables have been obtained by summingotlggnal variables and then considered as
ordinal variable$

5.2.  Chain graphs models

As mentioned above, graphical models are a classuttfvariate probability models whose
conditional independence structure can be depiayed graph. A graph G = (V;E) consists of two
finite sets, a se¥ for nodes and a sé&i collecting edges between nodes. The edges inpd gan
be undirected (lines), or directed (arrows). A grapth only undirected edges is calleddirected
graph, while a graph with only arrows, but without aniyedted cycle is calle@®irected Acyclic
Graph A chain graphis a graph with both directed and undirected edg@&fout semi-directed
cycles. In these graphs, it is sometimes usefulehndys possible to partition nodes into an ordered
sequence of blocks. Nodes in a same block canibed@mnly by undirected edges, while arrows

connect nodes from different blocks. These grapbsso calledlock-recursive graphs

In graphical models, the multivariate model is atsted to a specific graph describing the
assumed conditional independence structure. Eagabla in the model corresponds to a node in
the graph. Two nodes are not connected whenevandi & conditional independence occurs
between the two variables. The reading of the ¢wrdil independencies encoded in the graph is
due to sets of rules, calldiarkov propertieswhich are specific for each kind of graph.

A chain graph model is a graphical model associatgd a chain graph. As mentioned
before, variables are assumed to admit a partag®rorg, corresponding to temporal and/or causal
structure. Given the partial ordering, variables partitioned into a sequence of blocks. Variables
in a same are regarded on equal footing, whilecatsons between blocks is assumed directional.
Consequently, one can distinguish pure responsaablas (in the last block), pure
explanatory/background variables (in the first k)jognd intermediate variables, which are response

for variables in previous blocks and explanatomtii® subsequent variables.

For illustration purpose, Figure 3 represents ancgeaph consisting of three blocks. The
first block on the left collects the two nodes a@ss®d with the two pure explanatory variables X
and X%. The second block collects the intermediate véggabi and X,. They are assumed to be
responses for Xand X% and explanatory, together with the pure explayatariables, for the pure
responses. Here we are adopting the conventiomdefriog blocks from left to right. Arrows are

oriented consequently.

%2 See Cox (2008) for the properties of sum deriveiables.
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Table 2 Variables considered in our analysis and deriptive statistics

BOX BACKGROUND VARIABLES

name vars modalities FREQ
NC Number of childre 0 (Ref. 12.66 %
h 1 30.26 %
2+ 57.08 %
AgeW Age of womel <3C 9.55 %
30-40 (Ref.) 54.18%
>4C 36.27%
CDur Couples' duratic 0-4 15.49%
5-9 years (Ref. 20.92%
210 63.59 %
CTy Type of coupl Married (Ref.) 96.22%%
Cohabiting 3.78 %
Re Region of resident North (Ref. 48.86 %
¢} Centre 17.00 %
Mezzogiorno 34.1%&%
MunS Municipality size Big (Ref.) 16.75%
Mediunr 39.63%
Small 43.62 %
CEd Couples' level of educati Both low (Ref.) 24.06%
(Ref. = Both mediun 29.66 %
Both high 6.09%
Her > Him 22.95%
Him > Her 17.24%
WE Women's employment situati Public sector (Ref. ) 20.9%0
Priv. sect. perm. conti 35.47%
Priv. sect. / temp. contr. 4.8%
Not workinc 38.75%
ME Men's employment situati Public sector (Ref.) 19.9%
Priv. sect. / perm. con 73.84%
Priv. sect. / temp. contr. 2.9
Not workinc 3.32%
CHD Currert housework divisio <95% women (Ref.) 65.6%
? 95% wome 34.38%
SHD Women's satisfaction on housework divi¢ Yes / Moderate (Ref.) 4.3%
Not at al 95.66 %
PRP Partents' residential proxim Mother/mother in law both far (Ref.) 12.46
At leat one at medium distar 28.93%
At leat one at close distance 58.62
Rel religiosity At least once per month (Ref.) 55.29
Rarely/Never 44.8%%
Sib siblings Both partners without siblings 2.3B
At least one partner with large fanjily  29.91 %
Other 67.72%
BOX ATTITUDES TOWARDS BEHAVIOUR
PAtt Positive attitude Class 1 8.8%%
Class 2 79.680
Class 3 11.4%%
NAtt Negative attitude Class 1 5.42%
Class 2 86.50%0
Class 3 8.08%
SubN Subjective norrr Class 1 12.0%
Class 2 71.56%
Class 3 16.40%
PB Perceived behavioural control Class 1 13%2
c Class 2 70.76%
Class 3 15.326
BOX OF INTENTIONS
Fint Fertility intention: Definitely not 48.65%
Probably not 24.664
Probably yes 16.1%
Definitely yes 10.49 %
Agr Partners' agreement over fertility intenti  Yes (Ref.) 92.7%%
No 7.21%
BOX CONSTRAINTS 20032001
CDis couple's disruption No (Ref. 96.08 %
Yes 3.92 %
BOX REALISATIONS
Child Fertility outcome No (Ref. 84.05 %
Yes 15.95 %
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Figure 3. Example of a chain graph with three block explanatory variables, for the pure responses.

-l a: Explanatory || b: Intermediate ||~ c: Response

o (3
/M

N
2 &

For a given graph, the so-called Markov propenie&l a list of conditional in- dependence
statements that, jointly with distributional assdiops, are assumed in the graphical model.
Different set of Markov properties are possibleimggvdifferent classes of chain graph models (see
Drton, 2009, for a summary). Here we adopt the itzem-Wermuth-Frydenberg (LWF) class of
Markov properties (see Lauritzen and Wermuth, 1989denberg, 1990). The simplest LWF
Markov property to read conditional independen@ésa graph is the so-callggiairwise block-
recursive Markov property. According to this prdagethe absence of an edge between two nodes
in a same block, implies that the correspondingloam quantities are conditionally independent,
given all the remaining random quantities in th#ack and in the preceding blocks. Moreover, the
absence of an arrow between two nodes (in diffebdotks), suggests that the corresponding
variables are conditional independent given all rgn@aining variables in the block of the nodes
pointed by the missing arrow and of the previouxks.

For example, in Figure 3, the lack of the edge betwnode 1 and 2, corresponds to the
marginal independence statementiXX,, as no previous blocks are present. On the ot lthe
absence of between node 3 and 4, state thatXx | X1,X2. The absence of the arrow form node 3
to node 5 implies that XBIX5 | X1;X2;X4;X6, as the node 5 pointed by the nmgsarrow is in the
last block. Similar statements can be deduced tier dther missing arrows. Further Markov
properties propose how to reduce the conditionetgo$ variables for the independencies implied
by the pairwise block-recursive Markov property,dahow to detect independencies among

subgroups of variables.
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6. Results of graphical: Structure of (in)dependece among the variables of TPB.

The TPB can be used to model fertility decision-mgkprocess: as for other behaviors,
when people formulate their intentions to have #(@q child they rely on three conceptually
separated types of considerations: their attitudedjective norms and perceived behavioral
control. According to our outcomes, not all the éitsions considered in the TPB are interrelated.
Our results show that the index identifying there@ved behavioral control” is independent of the
index standing for “subjective norms”, given “pog’ and “negative attitudes” as well as the
background variables (Figure 4).

Looking at Figure 4 we can also notice that the¢ped behavioral control” depends on
the number of children, the current gender divissbmousework in the couple, and women’s age.
The “positive attitudes” depend on the degree dfiosity, the number of children, and the
duration of the couple. The “negative attitudes’peled on the number of children, current
housework division, and the area of residence. “Ehbjective norms” depend on the number of
children, the number of siblings, the duration loé tcouple, women’s age, and the number of
children.

Corroborating the scheme of TPB, the level of ligytintentions depend on all predicted
types of considerations: attitudes, subjective rsoamd perceived behavioral control (Figure 5).
Interestingly, the agreement between partners dititieintentions is independent of all these type
of considerations, given the level of intentiond #&me background variables.

Moving to the constraints that may intervene betwiee time when people express their fertility
intentions and the moment of the subsequent réimizawe focus on the likelihood of couples’
disruption (Figure 6). This event is independenthaf level of intentions, and agreement between
partners on the decision to plan a child as welbfaattitudes, subjective norms and perceived
behavioral control, given the background variables.

Figure 6 also offers a validation for the TPB. Aedicted from the theory, having a child is
independent of attitudes, subjective norms andegped behavioral control that, instead, influences
the previous step (the formation of intentions)other words, the intentions act as a filter betwee
attitudes, subjective norms and perceived behadworarol and the subsequent behavior. Together
with the likelihood of couple’s disruption and thevel of intention, some of the background
variables act directly on the fertility behaviortimut being filtered by prior blocks. In particyla
the most important determinants of the transforomatif fertility intentions in subsequent outcomes
results to be the proximate determinants (maink demographic ones such as women’s age,
number of children, couples’ duration). Moreovdrseéems also to emerge the role a constrain

20



typical of the Italian context: namely, the couplgender role-set is crucial for making the step
from fertility intentions to the subsequent behavibhose women who perceive as fair their
housework involvement are more likely to have dd;hgiven the whole multi-factor structure of
dependence considered.

More equal is the division of household labor withthe couple, higher the fertility
intentions are (confirming the previous result ftafian context of Mills et al. 2008). This posiiv
effect of male household chores is not filtered thg variables belonging to the “block B”
representing the personal considerations. Furthernamd more striking, the perception of gender
roles has an effect on fertility realizations, with being filtered nor by the personal consideratio
(i.e. block B) nor by intentions. As stated in @B theory, this individual subjective perceptidn o
the division of labor is particularly relevant, amtien the woman perceives as not satisfactory the

division of household chores the likelihood to hageother) child is significantly lower.

Figure 4 - Structure of the associations betweehackground variables (block a) and peoples’ own

consideration (block b).
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Figure 5 — Structure of the associations amongackground variables (block a), peoples’ own

consideration (block b), and fertility intentions (block c).
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Figure 6 — Structure of the associations amongackground variables (block a), peoples’ own

consideration (block b), fertility intentions (block c), actual constraints (block d), and fertility

outcomes (block e).
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7. Conclusions

In this paper we followed a common paradigm, expgcindividuals to make their
procreative choices intentionally, based on an uataln, however imperfect, of the costs and
benefits of reproduction (e.g., Livi Bacci, 200Beside this starting point, we relied on a
framework built from the social-psychological Theaf Planned Behavior (TPB) (Ajzen 1988,
1991) and its further adaptation to the fertiligctsion-making process (e.g., Billari et al., 2009)

In this framework, fertility outcomes are seen a@edly dependent by fertility intentions
which, on their side, directly depend on attitugedated to the perceived benefits and/or costs of
reproduction), subjective norms (related to thaa@pproval of behavior from relevant others) and
perceived behavioral control. Obviously, in thispegach, the possible constraints that can
intervene from the time of fertility intention tdhvé subsequent behavior (such as a couple’s
disruption) should be accounted for. Altogethers thulti-factor paradigm is expected also to
depend on several background factors (such as-scomomic, social capital-related, and other
factors).

In our paper we move beyond existing research aedthe theory of graphical models to
have a precise understanding and a formal desamipti the developmental process of the fertility-
making process, by representing possible depereier@enong all the variables of a multivariate
distribution with a chain graph. Graphical modetse appropriate in our study because we are
dealing with a complex phenomenon over time anddlaionships among all the factors should be
jointly considered. We focused on the case of JtalJjowest-low fertility country, in which it was
possible, in 2003, to implement a specific moduidw the country-specific GGS survey targeted
towards the collection of the relevant dimensiothaf TPB. Then, using the 2007 follow-up of that
survey, it was possible to look at the fertilityhla@ior of women and therefore complete the study
of the whole process leading to the decision tehachild.

Overall our analysis strongly supports the validity TPB for the Italian context and,
therefore, provides an input to the systematicysufdfertility behavior as a key to understanding
contemporary fertility decision-making process.thins respect the crucial finding of our study is
that the distinction among attitudes, norms andabiginal control is a strategy that allows
simplifying the overarching complexity of factorsading to fertility behavior. In fact, attitudes,
norms and perceived behavioral control are simattas determinants of fertility intentions, even
after adjusting for possible confounding backgrotectors. And, none of these three dimensions
have an effect on fertility behavior: as predicbgdthe theory, they are all prior filtered by fétyi

intentions.
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However, our analysis also provides some chandediindence that partly complicates the
application of TPB to fertility research, espegiatiegarding the role of background factors.
Contrary to the theory asserts, in the course rfife decision-making process not all background
factors are mediated by attitudes, subjective npand perceived behavioral control. Some of the
background factors, in fact, directly influencetilédy intentions and others even fertility behargo
Moreover, differently to what is anticipated by thEB, not all the three dimensions formed by
attitudes, subjective norms, and perceived behavmntrol seem to be independent each other.
Only the “perceived behavioral control” is indepentlof subjective norms, given the attitudes and

the background variables.
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APPENDIX — Detailed model results

BLOCK B: OWN CONSIDERATIONS

Cumulative logit model predicting “positive attitudes” towards childbearing

Variables Categories Coeff. St. Errors  t-stat
Number of children 0 (Ref.) 0
1 -0.205 0.16088  -1.274
2+ -0.5899 0.17813  -3.312
Couples' duration 0-4 -0.2653 0.16217 -1.636
5-9 years (Ref.) 0
>10 -0.6709 0.15817 -4.242
religiosity At least once per month (Ref.) 0
Rarely/Never -0.2277 0.09874 -2.306
Negative attitudes Class 1 -1.47110.19717 -7.461
Class 2 -2.9825 0.25348 -11.766
Class 3 (Ref.) 0
Subjective norms Class 1 0.79160.15308 5.171
Class 2 2.4255 0.20465 11.852
Class 3 (Ref.) 0
Cumulative logit model predicting “negative attitudes” towards childbearing
Number of children 0 (Ref.) 0
1 -0.19777 0.1983 -0.9975
2+ 0.40824 0.2003  2.0377
Region of residence North (Ref.) 0
Centre 0.09115 0.156 0.5843
South -0.323 0.1294 -2.4964
Current housework division ~ <95% women (Ref.) 0
> 95% women -0.27129 0.1217 -2.2299
Positive attitudes Class 1 -1.62262 0.1661 -9.7679
Class 2 -2.90566 0.2495 -11.6441
Class 3 (Ref.) 0
Subjective norms Class 1 -0.71266 0.1653 -4.3107
Class 2 -0.7825 0.2379 -3.2891
Class 3 (Ref.) 0
Pbc Class 1 0.18878 0.1693  1.1148
Class 2 0.84455 0.2086  4.0482
Class 3 (Ref.) 0
Cumulative logit model predicting “subjective norms” towards childbearing
Number of children 0 (Ref.) 0
1 -1.19382  0.1433 -8.33042
2+ -2.27849  0.1605 -14.1929
Age of women <30 0.188561 0.1776 1.06149
30-40 (Ref.) 0
>40 -0.39132 0.1061 -3.68776
Couples' duration 0-4 -0.15937 0.1627 -0.97945
5-9 years (Ref. ) 0
>10 -0.68561 0.1718 -3.98969
Region of residence North (Ref.) 0
Centre -0.43486 0.124  -3.5059
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South 0.003892 0.1018 0.03823
Couples' level of education Both low (Ref.) 0
Both medium 0.155024 0.1241 1.24914
Both high 0.608644 0.2029 2.99921
Her > Him 0.06882 0.1318 0.52226
Him > Her -0.09994  0.1407 -0.71034
Siblings Both partners without siblings 0.630571 0.3014 2.09239
At least one partner with large family ~ 0.393604 0.2922 1.34687
Other (Ref.) 0
Positive attitudes Class 1 0.97135 0.1545  6.2861
Class 2 2.478906 0.2076 11.94028
Class 3 (Ref.) 0
Negative attitudes Class 1 -0.0882 0.198 -0.44539
Class 2 -0.69655 0.2492 -2.79528
Class 3 (Ref.) 0
Cumulative logit model predicting “perceived behaioural control” towards childbearing
Number of children 0 (Ref.) 0
1 0.5649 0.14067 4.0156
2+ 0.4067 0.13748  2.9579
Age of women <30 0.3512 0.14719  2.3863
30-40 (Ref.) 0
>40 -0.3346 0.08915 -3.7529
Current housework division ~ <95% women (Ref.) 0
> 95% women -0.2722 0.08712 -3.125
Positive attitudes Class 1 -0.5816 0.1487 -3.9115
Class 2 -0.1936 0.19281 -1.0043
Class 3 (Ref.) 0
Negative attitudes Class 1 0.10190.18655  0.5461
Class 2 0.9777 0.23478 4.1642
Class 3 (Ref.) 0
BLOCK C: FERTILITY INTENTIONS
Cumulative logit model predicting fertility intent ions
Number of children 0 (Ref.) 0
1 -0.9612  0.1299 -7.4
2+ -2.1946 0.14266 -15.384
Age of women <30 0.2775 0.14949 1.857
30-40 (Ref.) 0
>40 -1.125 0.09955 -11.301
Couples' duration 0-4 -0.3786 0.13888 -2.726
5-9 years (Ref. ) 0
>10 -1.1438 0.14691 -7.786
Women's employment situation Public sector (Ref.) 0
Priv. sect. / perm. contr. 0.11820.10851 1.089
Priv. sect. / temp. contr. -0.5021 0.20194 -2.487
Not working 0.2177 0.10946 1.989
Current housework division ~ <95% women (Ref.) 0
> 95% women -0.1968 0.08563  -2.298
religiosity At least once per month (Ref.) 0
Rarely/Never -0.3033 0.07989 -3.796
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Positive attitudes Class 1 0.89260.18465 4.834
Class 2 1.7587 0.21942 8.015
Class 3 (Ref.) 0
Negative attitudes Class 1 -0.18850.17083 -1.103
Class 2 -1.034 0.24522 -4.217
Class 3 (Ref.) 0
Subjective norms Class 1 0.53920.14604 3.692
Class 2 1.3063 0.18011 7.253
Class 3 (Ref.) 0
Pbc Class 1 0.3608 0.12001 3.006
Class 2 0.1879 0.15072 1.246
Class 3 (Ref.) 0
Partners' intentions agreement  Yes (Ref.) 0
No -0.2931 0.14399 -2.036
Logit model predicting partners' agreement over fetility intentions
Age of women <30 -0.61258 0.20344 -3.011
30-40 (Ref.) 0
>40 0.59738 0.21304 2.804
Women's employment situation Public sector (Ref.) 0
Priv. sect. / perm. contr. 0.181030.20065 0.902
Priv. sect. / temp. contr. -0.05656 0.33048 -0.171
Not working 0.64351 0.21181 3.038
Men's employment situation Public sector (Ref.) 0
Priv. sect. / perm. contr. -0.030890.20676 -0.149
Priv. sect. / temp. contr. -1.150290.37234 -3.089
Not working -0.38608 0.41703  -0.926
Siblings Both partners without siblings -1.89351.03485 -1.83
At least one partner with large family -1.865621.02759 -1.816
Other (Ref.) 0
Fertility intentions Definitely not (Ref.) 0
Probably not -1.30088 0.22141 -5.875
Probably yes -1.93849 0.22766 -8.515
Definitely yes 0.08773 0.37019 0.237
BLOCK D: CONSTRAINTS BETWEEN 2003 AND 2007
Logit model predicting couples' disruption
Age of women <30 0.6091 0.4286 1.421
30-40 (Ref.) 0
>40 -0.8409  0.4596 -1.829
Couples' duration 0-4 -1.2236 0.5064 -2.416
5-9 years (Ref. ) 0
>10 -0.34  0.4852 -0.701
Type of couple Married (Ref.) 0
Cohabiting 3.9058 0.3688 -10.59
Municipality size Big (Ref.) 0
Medium -1.056  0.4687 -2.253
Small 0.0352  0.4075 0.086
Women's satisfaction Yes / Moderate (Ref.) 0
on housework division Not at all 1.8529 0.5167 -3.586
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Logit model predicting having a child

Number of children

Age of women

Couples' duration

Women's satisfaction
on housework division
Fertility intentions

couple's disruption

0 (Ref.)
1
2+
<30
30-40 (Ref.)
>40
0-4
5-9 years (Ref. )
>10
Yes / Moderate (Ref.)
Not at all
Definitely not (Ref.)
Probably not
Probably yes
Definitely yes
No (Ref.)
Yes

0
0.4662 0.1784
0.156  0.2257
0.3748 0.1863

0

-1.4943  0.2909
-0.8854 0.1787

0
-1.5533 0.2124

0

-2.2065 0.7541

0
0.6467 0.2322
1.9501 0.2285
3.236  0.2502

0
-1.4867  0.4143

2.613
0.691
2.012

-5.137
-4.954

-7.314

2.926

2.785

8.536

12.935

-3.589

Note: Stepwise procedure for model selection wothgarison of the reduced model to the full model by

means of the Likelihood Ratio test, to take intooaat for multiple test problem (cut-off point aet

p>0.05).
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