Lniversitat
wien

Diplomarbeit

Titel der Diplomarbeit

Fertility Timing and Income — Insights from the
EU-SILC for Austria

Verfasserin

Nora Prean

angestrebter akademischer Grad

Magistra der Sozial- und Wirtschaftswissenschaften
(Mag. rer. soc. oec.)

Wien, Juli 2008
Studienkennzahl It. Studienblatt: A 140
Studienrichtung It. Studienblatt: Volkswirtschaft

Betreuerin: Dipl. Ing. Dr. Christine Zulehner






Acknowledgements

| owe special thanks to Dr. Helmut Mahringer and Austrian Institute of Economic
Research, Vienna (WIFO), which provided the datanfthe EU-SILC for this diploma
thesis. TheStatistics onlncome and.iving Conditions (SILC) is an annual, EU-wide,
survey conducted in Austria by STATISTIK AUSTRIA caplaced at the disposal of
research institutions against payment. Any opini@aesiclusions, and results expressed
are those of the author. Data copyright remainsdh&TATISTIK AUSTRIA.

For my grandmothers

Thanks those who gave me support.






Table of contents

T INITOAUCTION 7

2 Postponement of maternity in EUrOPE ... 9

2.1 Second demographiC TrANSTION ...t 9

2.2 Timing and SPACING OF DIMNS ... 11

3 Modern labour economics and fertility ... 17

3.1 Modelling fertility: from static fo dynamic decision-making...........ccc.ceeeeeeeevrneennnnn. 17

3.2 Modelling female career planNing MOTIVES. ..., 23

3.3 Fertility responses to unexpected career interruptions.............ceceeeceeeceevceseceenene, 27

4 The AUSTTIAN SETHING oo 31
4.1 Overview of socio- economic and -demographic developments

SINCE TNE TPB0S......ooiee sttt 31

4.2 Gender equality and attitudes towards family in AUSTHIC ..., 37

4.2.1 Part-Time €MPIOYMENT ...ttt es 37

42.2  Cost of children and labour force participation of mothers..........cooevivicciciieeae. 40

423  GENAET WOGE JODP ceeriuirireiineiineisiseisisetstsstsesesstssesssssstasssessssessssssssssssssssssssssssssssssssssssssssssssssssssssssns 42

4.2.4  Value system and the reconciliation of work and family life........ccceviieiciicicnnne. 44

5 Timing of first births, female wages, and fertility — Insights from Austria.......... 47

5.1 The EU-SILC dataset fOr AUSTTIQ ...t seesss s st ssesssssssssneees 47

5.2 AGE O FIFST DI oottt 49

5.2.1 Age at first birth according to educational attainment ... 50

52.2 Impact of pre-maternal work experience on motherhood..........ccoooeeeecveeceecceeee 53

5.3 Women's wages AN FEITIIITY ...t 56

5.3.1 ESMAtiNg POTENTIAI WOGES ...ttt 57

53.2 Impact of potential wages On FErTiliTy ... 62

5.3.3  RESUIS ettt 63

6 CCONCIUSION. ..o 69

REFEIEINCES ..o 71

ARPENAIX c...ooooeveeeeee e 75

LIST OF TADIES ..ottt 77






1 Infroduction

Decreasing fertility rates and the steady risenanrhean age upon entering motherhood
have been observed throughout Europe and in th&){ipdustrialized world: women
have fewer children and that later in their liv€auses and effects are complex; what
the relationship between fertility decisions antitfpal, societal, and economic changes
looks like is not clear. An indication is therefptbe various demographic develop-
ments in different countries in Europe.

In modern labour economics decreasing fertilitgsadre associated with longer periods
of educational attainment on the one hand, incngalEmale labour force participation
rates on the other. The approaches eventuallytrésdhe “New Home Economics”
(re)introduced by Jacob Mincer and Gary S. Becker in the 1960sdéHled is the op-
timal demand for children in the framework of hdusle consumer decisions. The ba-
sic assumption is that the partner’s income in@edlse demand for children, whereas
the mother’s income is assumed to have a negatipadt on fertility as opportunity
costs of children increase with greater earningemidl. Further is assumed that only
the mother’s time use is affected by childbearind aearing (e.g. Cigno and Ermisch
1989, Blackburn et al. 1993). More recent worksugon this (wrongly?) postulated
negative relationship between female incomes analulaforce participation on the one
side, and fertility on the other (e.g. Gustafss@012 Ejrnaes and Kunze 2004, Del
Bono et al. 2008, Zabel 2006). They suggest that l#ss the impact of increasing fe-
male labour force participation that hampers theyeinto motherhood, than the diffi-
cult reconcilability of family and professional ears for women.

The focus of this diploma thesis is on Austria. Toeantry fits well into the overall pic-
ture of decreasing fertility rates. The total fiigtirate fell below the replacement lefel
which is assumed to be 2.1 children per womarhéneiarly 1970s. Fertility reached its

all time low in 2001 with 1.33 children being bgoer woman. In respect to the mean

! Mincer and Becker expanded on the field of faraityl consumptions economics that Hazel Kirk and Marga
ret Reid began in the early 1920s (Grossbard-Shech2001)

% “The replacement level fertility is the level arfility at which a population exactly replaces lit§eom one
generation to the next. In developed countriedaogpnent level fertility can be taken as requiramgaverage

of 2.1 children per women” (quoted from http://www.nobi.nih.gov/pubmed/7834459, last page view 2008-
01-26).



age at first birth, Austria takes an intermediatesifpon among European countries.
With an average of 27.5 years in 2007, mean afjesabirth is lower than in countries
such as the United Kingdom, Switzerland or the Ne#imds, where the mean age lies
clearly beyond 29 years. Though, the trend is alsjialso in Austria, it was only in the
last few years (from 2000 to 2007), that mean ddesa birth increased by 1.3 years.
Consequently, two principal questions are addresa#ty do women in Austria post-
pone first births? And what role do female wagesatlay in this?

So far, analysis on the impact of female earning$ @reer planning motives on the
timing and spacing of births in Austria has suftefeom a lack of appropriate data:
apart from administrative records there is not md@ata relating fertility to incomes and
the job histories of women. This might change wittie EU-SILC for Austrid con-
ceived as cross-sectional and longitudinal multetisional microdata containing in-
formation on income and household specifics. Eveugh | cannot use the panel in-
formation yet, the EU-SILC allows for insights infactors determining fertility deci-
sions in Austria. The main interest lies with thgpact of female earnings on fertility.
Therefore | estimate a probit model on the prolighdf entering motherhood for the
first time at time of the survey. As neoclassicald@ls of fertility suggest, | find a nega-

tive impact of potential wages on fertility, alheibt for all women in the sample.

To assess the different aspects determining thiéitfebehaviour of women, the work

at hand tracks the demographic developments itatelecades in Europe (chapter 2),
then places these within the framework of modeboua economics on the one hand
(chapter 3) and within the context of the situailoAustria on the other (chapters 4 and

5). Chapter 6 concludes.

® The Statistics onlncome and.iving Conditions (SILC) is an annual, EU-wide, survey cortdd in Austria
by STATISTIK AUSTRIA.



2 Postponement of maternity in Europe

2.1 Second demographic fransition

Decreasing fertility rates have been observed tirout Europe and the industrialised
world in the last decades, a phenomenon also c#ledond Demographic Transition”
(see below). The first dramatic declines in fdstit and mortality — that were witnessed
are described in the classical Demographic Tramsitodel. This general demographic
pattern refers to the long transition from highttbiand death rates to low ones in the
course of a country’s economic development fromreaipdustrialised to an industrial-
ised society. For most European countries thissitian took place from the late 18
and 19' century and extended to World War II. By 1940 saroentries in Europe al-
ready experienced fertility rates below the rephtaeet level, i.e. Belgium, Switzerland,
France, England and Wales and Sweden (Gustafssait 2@6). At times it was ex-
pected that fertility rates would stabilise arouhe replacement level which is an aver-
age of 2.1 children per woman. This assumption stasvn to be incorrect by the post-
war “baby boom” when fertility rates increased agaiowever, from the mid-1960s
onwards fertility rates began to slow down agaimagkably. Today, in virtually all
highly developed countries fertility rates are Yfaelow the replacement level — with
the small exception of Iceland which is slightlydse it.

The observed reduction in fertility was labelledc&@® Demographic Transition (SDT)
in the 1980s in the works of Lesthaege/Van de K&8€) and Van de Kaa (1987). The
identified factors explaining fertility rates belawe replacement level in (post) indus-
trialised countries are fundamentally differentnfrahose observed in the first demo-
graphic transition: “The SDT framework suggestd tl@mographic changes, including
postponement of childbearing, are to a large exdantto ideational shifts, in particular
to the increased emphasis on individual autonohw®y/fréjection of institutional control,
the rise of values associated with the satisfaabibmdividuals’ ‘higher-order needs’,
and the growth of gender equality [..]. These ineal changes have led to the emer-
gence of ‘postmodern fertility preferences™ (Biilaet al. 2006: 3). Put shortly, indi-

vidualisation and the emancipation of women wemmniified as driving forces behind
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the decline in fertility in European countries. dlthe widespread availability of the
birth control pill, leading to a “baby bust” aftdre “baby boom” from the late 1960s
onward, certainly influenced fertility behaviour wbmen, allowing to much larger ex-
tent for actually planning fertility throughout aoman’s life cycle.

Despite this overall downward trend of fertilitytea, there are noticeable differences
among different regions in Europe. Very sharp aediin fertility have been observed
in the Southern European countries ltaly, Spaintugal and Greece. Total fertility
rates dropped from around 2.5 in the 1970s to el lefose to 1.3 in these countfies
what made them examples for “lowest-low fertilityhe expression points out the on-
going decline in fertility in Southern European notes in the 1980’s — as well as Cen-
tral and Eastern European countries in the 199@svest-low fertility concepts not
only take into account ideational factors, but gisticies and economic trends as well
as long-standing cultural factors such as pattefrfamily formation or the timing of
the transition into adulthood. Economic insecusit@nd the increasing flexibility of the
labour market — which can present a chance oreasdéime time bring about precarious
working conditions with lower welfare benefits —~vieaalso lately been a subject on the
fertility research agenda (e. g. Kreyenfeld 20053ermany). That there is some sort of
(negative) relationship between economic insecuany fertility rates seems to be espe-
cially true for countries of the former Eastern &ldhe change of political and eco-
nomic regimes in these countries went along withiomaften complex, demographic
developments (Economic Survey of Europe 1991: 1Bg&jtility went down signifi-
cantly throughout the 1990’s in Central and EasEuropean countries; until now fer-
tility rates remain at a very low level. Also the@an-speaking countries (Germany,
Switzerland and Austria), where fertility pattetmsve shown similarities over the last
decades, experienced a rather sharp decline ihtyesiiring the 1970s — e.g. in Austria
the TFR went down from 2.3 in 1970 to 1.65 in 198@e figures continued their
downward trend to the present in Germany; in Swldanel and Austria fertility rates

slightly increased again in the last years (e.dAustria from the all time low of 1.33 in

* Reference for the comparison is the commonly s#dl Fertility Rate (TFR). It gives a picture diet total
number of children a woman would have if the fetiliates for a given year applied to her throughwert
reproductive life. In effect, it's a way to summariwhat fertility isnow, without waiting for the end of the
childbearing years of (potential) mothers (see PRipulation Handbook, "5edition; downloadable from
http://www.prb.org/pdf/PopHandbook__ Eng.pdf, last peigav 2008-01-26).
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2001 to 1.41 in 2005 and 2006; for 2007 the trezehss to be reversed again). Other,
mostly Scandinavian countries like Finland, Sweded Denmark, show remarkably
stable fertility rates in the overall trend sinbe 11970s. These countries were the first to
experience the SDT, but fertility rates never belyond the mark of 1.5 in these coun-
tries. Today they are among the countries in Eunefib the highest fertility rates.
Three cases apart are presented by France, thedufingdom and especially Ireland:
these countries experienced relatively high leeélertility in the 1970s, but the rates
did not decline as dramatically as observed in iSpailtaly. In 2006, France ranked,
along with Iceland and Norway, among the Europeamtries with the highest fertility
rates. Unchallenged explanations for these diffle@eramong European Countries are

still missing.

Figure 2.1: Total Fertility Rates 1970 and 2005 in subsets of countries
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@1970 W 2005

Source: EUROSTAT, OECD. Countries from left to right: Finland, Sweden, Denmark, Island, Norway, France,
United Kingdom, Ireland, Austria, Germany, Switzerland, Italy, Spain, Portugal, Greece, Slovak Republic, Hun-
gary, Poland.

2.2 Timing and spacing of births

The Second Demographic Transition started, alledtfBerent points in time, earlier in
North and West Europe than in South Europe (Gustaf001: 225) which may ex-
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plain some of the differences in fertility in th&/E5 countries today. The Nordic coun-
tries and the Netherlands are often identifiedoasrtinners of the SDT in literature (e.qg.
Kohler/Ortega 2002: 146). The key indicator in Sib€eries is the postponement of
maternity. What is meant by it?

Excursus: Measures of fertility

Total Fertility Rates can be affected by the lefad$oquantum of births — how many
children on average a woman gives birth to — anthbytiming (alsdaempq of births,
I.e. the distribution of births over a woman’s fifiee. The level-part is quite clear, more
interesting is the timing effect. A decreadecthpoof fertility means that women give
birth to their children (if at all) at a later poim their lives. Here a note on different
concepts of fertility is necessary: the already tioered Total Fertility Rate(TFRY is
the average number of children a woman will givéhbio under the assumption that the
currently observed age-specific fertility rates ‘abapply to her throughout her repro-
ductive life. The age-specific fertility rate isetmumber of live-births per 1,000 women
of a specific age grodpSumming up these age-specific birth rates gikesrFR. Note
that the TFR is a synthetic rate, not somethingihactually counted. By contrasp-
hort fertility refers to the fertility of the same women at sgsoge ages. Women born
in the same year comprise a birth cohort. If weeolesd, for example, women born in
1961 today — which means at the end of their remtiek life - if we assume the repro-
duction age for women to fall between the agescohrid 46 — we can derive the cohort
completed fertility of these women. Also note tH&R and cohort fertility rates are
robust vis-a-vis changes in the age structure eftbpulation as they refer to births per
1,000 women of childbearing age. If we were inti@sn age structure-specific effects
on demography th€rude Birth Ratevould be the measure to use: it refers to the num-
ber of births per 1,000 of the entire populatiomdAinally one should remember that
the TFR is a measure for fertilifuantum whereas mean age at first birth (MAB) is a

measure for fertilitgyempo

®>The TFR is also called Period Total Fertility Ratesimply fertility rate.
® See http://www.prb.org/Content/NavigationMenu/PRB/PRBrary/Glossary2/Glossary.htm and
http://en.wikipedia.org/wiki/Total_fertility_rate @ page views 2008-01-27).
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Back to the interaction of the timing and spacihdpichs and (declining) fertility rates.
One important reason of decreasing Total Fertittes is if one cohort of women
postpones childbearing in comparison to the previcehort (Gustafsson 2001: 227).
“Postponement” refers to the observable fact thanen tend to get their children at a
later point in life than 30 or 40 years ago. Posgoent of maternity does not necessar-
ily result in lower TFRs: “Similarly, period totéértility rates [TFR] can increase again
if the postponing cohort later catches up its liggtbehaviour so that cohort fertility
rates are equalized between the cohort with thiy eéaths and the cohort, that post-
poned fertility” (ibid.). Indeed, there are sevem@sons why this may not happen. It is
likely that the postponing cohort does not catchcampletely, partly because starting
to get children later in life may lead to fewerldrén per women/family and partly be-
cause it may increase the number of women who tigetachildren at all.

The simultaneous effects of changes in timing apacieig of births are shown by
Gustafsson (2001) and Bosveld (1996) respectivahie 2.1 indicates the contribution
of women aged 30 and over to the TFR. Using Austsiaan example we see that the
contribution to the TFR of women aged 30 yearslderowas approximately the same
in 1965 as in 1996 (in the meanwhile the proportienreased and then increased again,
described best with a U-shaped curve). This agtuahceals changes in the level as
well as in the timing of births: In the same pertbé TFR decreased steadily from 2.7

in 1965 to 1.4 in 1996 In contrast, a mother’s mean age at first birés\wcreasiny

’ Source: Eurostat
® Figures on the mean age of mothers at first iathAustria are only available from 1981 onwards1881
the mean age at first birth was 24.1, in 1996 26®ia 2006 27.5 (source: STATISTIK AUSTRIA).
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Table 2.1: Contribution of women aged 30 and over to the TFRs (1960-1996)

1960 1965 1970 1975 1980 1985 1990 1992 1996

Western Europe

Austria 32.0 35.2 28.3 24.4 23.0 24.9 28.1 28.5° 35.4
Belgium 35.6 34.2 27.9 22.2 24.7 27.7 - - 32.4a
France 34.0 31.7 30.9 27.4 27.2 31.1 37.7 - 42.6P
Germany* 35.7 33.3 31.9 28.2 30.1 34.8 38.5 37.6 46.8
The Netherlands 47.6 42.1 33.4 25.6 27.5 34.3 48.1 51.8 53.5
Switzerland 40.5 36.6 31.8 29.3 34.2 37.9 43.6 44.3° 50.0
Northern Europe
Denmark 27.3 26.3 24.6 21.7 23.5 29.5 354 42.2 42.3¢
England-Wales 30.2 28.9 25.8 23.1 26 29.6 33.5 - 41.2
Finland 35.5 33.6 28.8 26.8 31.2 35.6 39.2 39.3 47.2
Iceland 36.8 354 32.5 29.6 30.9 31.9 36.6 38.9° 41.2
Ireland 57.1 53.5 49.5 44.3 45.7 47 4 47.7 53.9 52.8
Norway 32.4 29.7 27.9 23.6 25.8 29.1 37.8 40.5 40.6
Sweden 31.6 32.5 26.8 24.9 29.8 35.2 41.0 43.1 443
Southern Europe
Greece 37.4 34.5 31.4 27.1 22.5 23.4 27.7 - 33.7¢
[taly 41.0 38.4 35.6 31.5 29.9 34 44.2 45.5° 47.3¢
Portugal 43.3 43.8 39.8 36.5 29.2 29.2 33.5 34.6 35.3
Spain 45.8 45.7 41.5 38 34.6 36.3 43.9 45.5 49.0¢
Eastern Europe
Bulgaria 17.2 16.3 14.6 13.1 10.7 11.5 11.6 11.0° 12.2¢
Czech Republic* 21.4 21.1 18.0 17.3 14.8 13.9 16.1 - 17.9
Hungary 21.4 19.6 18.9 18.2 15 16.2 18.0 18.8° 20.8
Poland 31.4 28.6 27.4 25.6 23.3 23.1 22.0 22.3° 26.7
Rumania 26.3 23.1 27.5 22.7 18.4 18.2 19.6 16.8 12.8
Yugoslavia* - - 26.0 24.1 22.7 21.5 - - 25.2

Source: Gustafsson: 227 (primary source: Bosveld 1996). *) Countries with border changes. Numbers for 1996
from the 1997 Demographic Yearbook, United Nations, New York 1999; the following are for a different year: 9)
1992, ) 1994, and <) 1995.

On the other hand, a comparatively high mean agesabirth does not necessarily lead
to low fertility rates on the macro-level (figure2®. Actual data for 26 European coun-
tries’ indicates a rather positive relationship betwegm at first birth and Total Fertility
Rates, at least for some countries. Furthermoegetis empirical evidence that the fore-
runners of the SDT, which were the first to expareefertility rates below the replace-
ment level, today form a group of countries withatieely high fertility rates — all of
them with a high mean age at a mother’s first biBhll, this does not explain why

France today falls into the “high fertility” groughereas the neighbour, Germany,

° Eurostat (figures from 2005).
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ranges among the “lowest-low” fertility countrigsustria lies in the middle concerning
mean age at first birth — compared with most of Eue15 countries mean age at first

birth is, nevertheless, actually low.

Figure 2.2: Total Fertility Rates and mother’s mean age at first birth (2005)
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On the individual (or micro-) level, however, masl@redict a clearly negative relation-
ship between the postponement of motherhood andethe of fertility. Billari and
Borgoni (2005) showed that the postponement dof lhirshs influences total fertility in a
negative way, particularly in those countries whiesitutional arrangements make it
more complicated for women to combine family andfgssional careers (Billari et al.
2006: 7/8). Such institutional arrangements canhiecare facilities and labour market
regulation, but also gender relationships andualiis toward family. Figure 2.3 shows
that the negative effect of postponement on thelipied total fertility is stronger in
countries like Spain, Italy and Hungary than in 8ere the latter being counted among
the countries with a relatively high degree of gamelquality, as well as child care fa-

cilities.
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Figure 2.3: Micro-level effect of postponement in an empirical study: Predicted
completed fertility for a woman by age at first birth
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Source: Billari et al. 2006: 8 (primary source: Billari and Borgoni 2005).
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3 Modern labour economics and fertility

3.1  Modelling fertility: from static to dynamic decision-making

Women’s labour market choices and decisions hagerbe central to the field of la-
bour economics, to such an extent, that it woult be much of an exaggeration to
claim that women gave “birth” to modern labour emmrcs (Goldin 2006: 3). Married
women’s labour supply increased steadily in indak$ed societies throughout the last
century, in particular after the Second-World-Waamd it was in the late 1950s and ‘60s
that economists started to investigate a womarbeua supply decision within the
framework of a family unit (Becker 1960 and 1965ntér and Polachek 1974, Becker
and Barro 1988). Analysis concentrated on marriedhen, who took their husband’s
labour supply decisions as given. The models weatcsi.e. fertility decisions were
assumed to be taken at one point in time, andpsetithin the framework of neoclassi-
cal theories of consumer demand and utility maxatns.

The emphasis lay on the effects of parents’ incame the costs of childbearing and
rearing. The impact on fertility from the husbandisome is assumed to be positive
since his time use is not affected by the birtla @hild. The mother’s income instead is
expected to have a negative impact on fertilitgsihigher earnings increase the oppor-
tunity costs of children.

The static framework might have been appropriatthattime. More realistic models,
however, incorporate the dynamics in labour supig fertility decisions, in depend-
ence of human capital accumulation and/or imperéagiital markets (Happel et al.
1984, Cigno and Ermisch 1989, Blackburn et al. 1998ch dynamic models on the
other hand tend to make “drastic simplificationghe decision framework” (Cigno and
Ermisch 1989: 738). Cigno (1983) assumed that tjngecisions are taken entirely on
the basis of financial considerations. Happel e(1£184) restricted their attention to the
timing of first births, taking the time-profile @ubsequent births as given. Others like
Moffit (1984) or Rosenzweig and Schultz (1985) ased contrariwise that the timing
of births, given a woman’s age or marriage duratisnndependent of economic vari-
ables (ibid.).
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Two seminal papers on the dynamic modelling oflfigriare those of Cigno (1988) and
Cigno and Ermisch (1989), respectively. The latmnpares the theoretical predictions
from Cigno (1988) to family and work-patterns amangrried women in Great Britain,
using data from the British Women and Employmentv&u The data provides com-
plete marital, childbearing and work histories fe@men aged 16 to 59 in 1980. The
model allows the utility that parents derive frorohald to depend on both the age of the
mother at birth of the child and the amount of tgses expended on the same. It also
takes into account the interrelations between ithe-patterns of childbearing and ma-
ternal earnings and recognises the simultaneousenat employment, fertility and life-

time consumption decisions (Cigno and Ermisch 1938).

The model describes the demand for children asuk@me of the optimising decisions

of parents with
T T

Max U =U(C,B)with C=>u(G) andB=> v (I)B.
t=a t=a

The parents’ lifetime budget constraint is
.
{B(a+1)+C} A+ = A +> LW+ ™

with L, =m- B being the woman’s labour supply awfl= K w being her wage rate.

K, is the stock of the woman’s human capitak a&nd accumulated with work experi-
t-1

ence K =K, +B8Y L, .
r=a

C, and B, denote, respectively, the parental consumptiontl@date of birth at with
U being increasing and concave, and dated to alkovpdssible time preferencés.is
the optimally timed stream of voluntary parentgbexditures on a child born &twith
vi(l)) being the parent’s assessment of the lifetiméytif the child. a is the exoge-

nously given date of marriagd, the date of death (assumed to be exogenous and the

same for both parentsyis the fixed cost of a child, defined as the sunalbtinavoid-

able expenditures associated with childbirth, ghes minimum cost of supporting the
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child. r is the real interest ratéy, is the couple’s stock of wealth at marriage (ficiah
assets, plus the present value at marriage of wsbamd’s lifetime earnings),, the
labour supply andV, the woman’s wage rate in year. Finally, m denotes the work
capacity, K, is the woman’s stock of human capitaltatw the (real) market rate of
return to human capitaK, depends on the woman’s natural talent, educatioinpae-

marital work experience (Cigno and Ermisch 198®-730).

The underlying assumptions in the Cigno and Ermisddlel are that a father’s labour
supply is simply his work capacity; his wage rate is determined by a similar mecha-
nism as the mother’'s wage rate described abovendiudependent on the number and
time distribution of births (whereas the mother'sriwexperience depends crucially on
both). Further it is assumed that a certain amofiparental time — i.e. especially ma-
ternal time —, is required over the first periodaothild’s life. Maternal and paternal
time is not explicitly modelled in the birth ratenfction, but it is assumed that income

expenditure (,) is a perfect substitute for maternal and patetina in all subsequent

periods (Cigno and Ermisch 1989: 739). The lendtthis crucial first period around
birth is taken as the unit of time of the analysm conventionally referred to as the
year (ibid.). Further is assumed that parents [freeaccess to capital markets.

The endogenously determined “pricE? that parents must pay in order to have a child

at time t is then given by a sequence of birth and expe@Mes{a,q, 1.} which

maximize the utility functiord =U (C, B) and satisfy the dynamic conditions

i) =l _
Upia

y Vv, -V,

i) -+ =r and
Y

t+1

P

o L) e

W) REgHLHWH AW L+ )

r=t+1
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g+ |, represents an actual disbursemeéft, stands for the loss of earnings since the
T

mother is temporarily unavailable for employmend ggw " L (1+r)"" stands for the
r=t+1

future earning potential (evaluated at dajeas the mother has to forego an increment

in her stock of human capital (ibid: 7415. can also be interpreted as the full opportu-

nity cost of a unit of time spent at home by thenea in yeart.

The properties of expenditure profiles and therevaith efficient time-distribution of
births can be derived from the above equationsl:(iB43). Imposing further assump-
tions on the model, such as positive but smallnmeeffects, it is then possible to as-

sign the effects ok, A,, K,, andqg on the number and time-distribution of births.

What the Cigno and Ermisch (1989) model predictth& women tend to have their
children earlier in married life if they are enduedh greater financial assets at mar-
riage or if they are married to men with higherames. The same is true for women
who marry late or are endowed with more human abpie. a greater earning ability at
the time of marriage, except that these women haille fewer children (ibid: 745). On
the other hand, women in occupations with steepsrieg profiles will tend have their
children later. This is somewhat contradictory e finding above; the authors con-
clude that the tendency to earlier motherhood bygieater amount of human capital at
time of marriage (or a late entry into marriage)yrba offset by the fact that women
with these characteristics tend to be in professmhere the wage rate rises sharply
with seniority or service. The impact of female wagtes (after tax) on the timing of
fertility is predicted to be negative, whereasinbt possible from the theoretical model

to assess the impact of female wage rates on cteddfiertility.

Cigno and Ermisch were among the first to take axtoount the simultaneity of deci-
sions on human capital accumulation and fertilkyshortcoming in the model is the
limitation of the analysis for married women andttkthe crucial variable is marriage
entries and durations and not more generally tleechgvomen at first and higher order
births.
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Blackburn et al. (1993) focus more generally onittieraction of human capital accu-
mulation and the timing of fertility. They are inésted in explaining why women who
postponed maternity more than others earn highgesalherefore, a simple human
capital model is extended to allow childbearingattect the human capital investment
decision. The crucial point is the effect that wittwal from the labour market after
childbearing has on the benefits of human capiatstment (Blackburn et al. 1993: 7).
The key implication of the model is that relativédye childbearing is associated with
greater human capital investment (ibid.). Also Blaan et al. (1993) make simplifying
assumptions, most importantly that all women anga#tg productive at the beginning
of their working careers and every woman bearshatchild.

The maximisation problem is

Max U=U(Y,T) withU =Y-aT anda>0

In the case of an interior solution for optimal ¢irof birth, i.e.0<T <R-r, and if a

woman chooses to invest in human capital, heiidifeincome is given by

T R
Y, = [wé Tt [ wET & g
0

T+r

The first-order condition for a utility maximum is
MB, (T) = we*"*"7[1- &7 |= ¢ )

If the women decides not to invest in human caplifetime income is

T R
Yo = [wéT der [ wE with
0

THr
FOC MB, (T) = weé™ " [1- &7 |= ¢ )

R-r1 is the upper boundary for childbearing ag€ésthe present value of lifetime in-
come, T the time period of childbearing with being the optimal age at birth if in-
vesting in human capital anf, being the age at birth if not investing in humapital.

w is the initial wage rateg the economy-wide rate of growth of wagesthe discount

rate anda the childbearing preference (or utility) paramé®&ackburn et al 1993: 8).
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In the Blackburn et al. (1993) model, it is assurtteat a woman'’s lifetime utility de-
pends on the present value of her lifetime income @n the time period in which she
has her child. Furthermore, it is assumed that womefer both earlier births and
higher incomes. Blackburn et al. (1993) model theftld decision — whether to invest
in human capital or not, and when to have a finsidc- by first deriving an expression
for the optimal age at first birth conditional aither investment or non-investment; and
second, given that the woman is optimising in legtility timing decision, by asking
whether a woman’s lifetime utility was higher undewvestment or under non-
investment in human capital (ibid: 7). The left-dagide of equation (1) represents the
marginal benefit from delaying childbirth, the rigtand side refers to the marginal cost
of delaying. Equation (2) represents lifetime ineomnd the marginal benefits for
women who choose not to invest in human capital.

It follows from (1) and (2) that women who have ested in human capital will delay
childbearing more than women who did not inveshiman capital (ibid: 8). A fall in
a, i.e. the childbearing preference parameter dityutif the child, increases the differ-
ence between the birth timing of non-investors amstors in human capital (figure
3.1).

Figure 3.1: Marginal benefits of delaying childbirth for women investing and not-
investing in human capital for two different levels of marginal costs

$ per unit of
fime

Source: Blackburn et al. (1993)
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The second step in the Blackburn et al. (1993) @gogr is to model the human capital

investment decision. A women will choose to invieshuman capital iV, >V, with
V,=V,(wqgrasQandj=I,N;ie.the indirect utilities of the two choicebgtfer-

tility timing and the human capital investment cémn.
It can be shown that women with weaker preferericearly childbearing are more

likely to find V, >V, to be true than women with stronger preferencearficearly birth

(Blackburn et al. 1993: 9). With human capital istveent increasing the wages of in-
vestors compared to non-investors at all timeg dfte 0, the authors expect to observe
higher wages for those women who delayed births pewed to otherwise similar
women (ibid: 10).

Blackburn et al. (1993) model a woman'’s optimal haneapital investment behaviour
over the life cycle conditional on her preference®r the timing of first birth. The
model also suggests that women with higher inittages will choose to delay their
childbearing more. This finding is also emphasisgdther approaches to model opti-
mal age at (first) birth. In the following | focus more detail on the female career plan-
ning motive and the timing of births, drawing onggafsson (2001).

3.2 Modelling female career planning motives

Dynamic models of fertility generally suggest thaving a child earlier in life increases
the parent’s utility as they enjoy a longer lifgéther with their children. On the other
side, having a child later in life may decreasedbst of children over the life cycle. In
terms of economic theory this means that the yitifta birth at timet +1 rather than at

t must equal the ratio of the shadow price of ehtaittt +1 rather than at (Gustafsson
2001: 232). Models on the timing of births therefanalyse the costs of children at any
point in a woman'’s life. The optimal timing of gt can be modelled by several ap-
proaches; for example models of optimal life cyotesumption; models of life cycle
labour force participation; models of human capitaestment and accumulation; and
stochastic models of human reproduction (Gustaf@8@i.: 233, referring to Hotz et al.
1997). The following section deals with the optirialing of births from the viewpoint
of its effects on a mother’s lifetime earnings, @ding to Gustafsson’s (2001) career
planning model. He takes into account the findifigm several theoretical and empiri-
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cal approaches. The partner’'s earnings are lefobtite analysis, assuming that a fa-
ther's professional career is not affected by thenig of births. Further it is assumed
that capital markets perfectly allow for borrowiagd saving across periods. Modelled
are only the costs of children in terms of the regthpotential earnings, given the time
preference of births and the present value of #énpr’'s earnings. Gustafsson (2001)
identifies six factors determining optimal age &thb(ibid: 236/237). That is, the (i) the
woman'’s accumulated human capital at beginningn@falanning period; (ii) the depre-
ciation rate of woman'’s job skills; (iii) the raté return to human capital investments;
(iv) the profile of human capital investments; tlg length of time spent out of labour
force; and (vi) the size of child quality expendés.

A larger stock ofre-parental human capital accumulation (i) is espnted by a larger
intercept in figure 3.2. How it affects the timin§births depends on the model specifi-
cations. According to Cigno (1989, 1991) women veimber marriage better endowed
with market specific human capital will get fewdrildren sooner in their lives (see
above). Contrastingly, Happel et al. (1984) defiroen their model that women with a
larger stock of human capital tend to delay birtRastafsson concludes from his own
empirical findings for Germany, Great Britain, thetherlands and Sweden (Gustafsson
and Wetzels 2000) that women with higher levelgdication have their children at a
later point in life than less educated women. Tiveye also the ones postponing births
the most when comparing the 1980’s to the 1990iss{&sson 2001: 237).

The size of the depreciation rate of human cafiais the subject of the gender wage
gap literature. Mincer and Polachek (1974) were ragribie first to identify a negative
coefficient on years spent of home on wages. Howehe size of the coefficient is
contested. Corcoran and Duncan (1979) found arlegative coefficient than Mincer
and Polachek. Gustafsson (1981) who analyses Swetiss sectional data for 1974
matched with panel information on work historieger found a positive wage coeffi-
cient on time spent at home rather than a net dgpi@n. But as the coefficient is con-
siderably smaller than the wage coefficient on yegent actively in the labour market,
time spent at home decreases future earnings icaseg/(ibid: 238).

The slope of the lifetime earnings curve in fig@t2 is the product of the rate of return
to human capital investments (iii) and the investtrggofile (iv) (ibid: 239). The impact

of the rate of return on human capital on the tgrom births is somewhat unclear in the
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literature (as in Cigno 1991) or completely leftt mi some analysis (Happel et al.
1984). More intuitive is the impact of the profié human capital investments on the
timing of births. Comparing panel a) to b) in figu8.2 reveals that the capital loss is
larger when the earning profile is steeper. Thesadly works in the direction of later
births when assuming non-linear earning profilesdmnvex ones instead (panel c)).
The time spent out of the labour force for matetealve (v) is crucial to explain the
cost of children: The longer the time spent at htimeehigher is the loss in future poten-
tial earnings (e.g. Lutz 2003 for Austria). But ddbe time spent out of the labour force
also affect the timing of births? Gustafsson answerthe positive, according to the
Happel et al. (1984) modél However, when analysing the time spent at horeefdh
cus lies in the cost of children, or the shadoweof giving birth, and not on its effects
on the timing of births (e.g. Walker 1995, Gustafsand Wetzels 2000).

Finally, the size of child quality expenditures)(xefers to the money parents spend on
a child including educational expenses. The mor@ewds spent and the longer the
child benefits from parental support the higherth® shadow price of a child
(Gustafsson 2001: 242, Happel 1984). Happel et18@B4) show in their model with
consumption smoothing that the larger the expeoaseshildren the later in life a couple
will choose to become parents. Given that highlycated parents normally also want
their children to benefit from higher education rdaherefore spend more on child
quality expenditures —, this last motive strengthéme incentive for highly educated

couples with steeper earning functions to postpmoriks.

% |n the Happel et al. (1984) model consumption sitiogtis addressed as one of the determinants of the
timing of births. Different to the assumptions imesx planning models there is no possibility forisg in the
future (assumption of “perfectly imperfect capitaérkets”; Gustafsson 2001: 235). In the model with-c
sumption smoothing it is optimal to delay birthsthe biological limit if the partner's earnings iease over
time. The household smoothes its consumption erafild therefore raises its economic welfare (ibéd)2
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Figure 3.2: Timing of first birth and costs of a child assuming different life time earn-
ing profiles
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Source: Gustafsson 2001: 238

Summing up, figure 3.2 illustrates different aspeat the Gustafsson career planning
model. When assuming zero depreciation rates ofanucapital (as in the Cigno and
Ermisch (1989), Happel et al. (1984) and Walke©g)9model) and that wage is linear
in labour force experience, then the timing oftlsrdoes not matter. Forgone earnings
are simply represented by the time spent at homee{a) and b)). When assuming that
the shape of the earning profile is not linear Quadratic as in the original Mincer
(1974) formulation, then the timing of births damatter (panel c)): The incentive to
postpone first birth is stronger since the diffeebetween the direct wage loss of a late
birth and an early birth is smaller comparing paajeio c) and the capital loss of a late
birth area delineated by ‘efcd’ is smaller in cathin a) (Gustafsson 2001: 241). The
effect of a depreciation rate of human capitaletdéht from zero is represented by point

pin panels a) to c): A mother, upon return to thaola market, will receive a lower

wage than she received before leaving the laboukeh&r maternal leave.
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Figure 3.3: Overview of selected studies on the impact of female earning on timing

and spacing of births
Theoretical = Methodologi- Analysed Imp.ac?t of female wages
Survey : on timing and spacing of
approach | cal approach population births
Cigno & Inter-temporal |Ordered pro- British Women Women, Negative impact of fe-
Ermisch model of fam- bit model and Empoly- whose mar-  male wage rate after tax
(1989) ily decisions ment Survey riage lasted at on both quantum and
(1980) least 10 years tempo of births
with no pre-
marital preg-
nancy
Blackburn et Joint human Wage estima- National Lon- |Young US- Positive relationship be-
al. (1993) capital in- fions (OLS) gitudinal Sur- 'women tween human capital
vestment and vey of Youth (and therewith higher
fertility deci- (1982) wages) and age at first
sions birth
Heckman & Dynamic mi- Multi-state Swedish Fertil- Swedish Negative impact on
Walker croeconomic |duration ity Survey women quantum and tempo of
(1990) model of fertil- models with ~ (1981) births (positive income
ity fime varying effect of male income)
covariates
Tasiran Dynamic mi- |Event-history | US-Panel US women Significant and positive
(1995) croeconomic analysis Study of In- impact of female wage
model of fertil- come Dynam- rate
ity ics (PSID)
Aassve & Dynamic mi- |Discrete-time Bank of Italy's Women co-  Negative effect of (pre-
Billari & croeconomic |hazard models Survey of residing with  dicted) female wages on
Rondinelli  model of fertil- Italian House- |their children probability of having
(2006) ity holds (SHIW) |at fime of children; negative effect
matched with |inferview on fiming of first births,
Italian Labor though, women with
Force Survey higher wages make up
laterin their lives (not
completely)

Source: Own delineation

3.3 Fertility responses to unexpected career interruptions

A decisive contribution to the very recent ferjiliesearch agenda is that of Del Bono et
al. (2008). The authors investigate fertility respes to an unexpected career interrup-
tion in the form of a job loss after firm closuibid: 30/31). The analysis design allows
for the circumvention of one of the crucial probkem the fertility research agenda, the
problem of endogeneity: econometric analyses onirtigact of female labour force
participation, and therefore income, on fertilityffer from a potential endogeneity bias,

as a woman’s decision pertaining to labour marlketigpation and family formation is
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likely to be determined by the same set of covesidtBy using — truly exogenous —

firm closures as quasi-experiment in an event stapgroach, the Del Bono et al.
(2008) study found a viable instrument to solvetha endogeneity problem. The analy-
sis design further allows for investigating notyotiie interaction between human capi-
tal accumulation and fertility timing but the sgecrelationship between female career
considerations and fertility. The authors identifig difficulty women face in pursuing

their careers upon job loss as the main factororesiple for a reduction of fertility. The

effect is not confined to, but is stronger for wanie top positions (ibid.). Hence, it is

not (stable) careers that determine the timing spating of fertility downwards, but

discontinuities and the lack of career progressigyroung workers’ lives.

Optimal fertility decisions are modelled within tremework of a dynamic job search
model with endogenous savings (Del Bono et al. 26D8A woman'’s per period utility
is given byu(g)+ v k)-¢( p) with ¢ and k, being consumption and the number of
children. p, is the probability of birth in periotl. u andv are increasing and concave,
while ¢ is decreasing and convex.
Income in each period depends on the employmentraernity status witm< b< w;
where m is the maternity leave beneflh, the unemployment benefit andl wage rate.
Wages on the job are paid according to a detertrairasheme and rise with tenufe
I.e. wages grow with job tenure and human capsta&ntirely accumulated on the job. It
is assumed that a woman enters period 1 after igilatement, when she is unem-
ployed and tenure is reset to zero (ibid: 32). ®herespond to a change in asseis
with the optimal fertility choice
op
a_A; =

where ¢ is the maternity leave sate, agd the working or unemployment state. If the

{u(q) —u( QY ¢( p =20 (1)

woman faces borrowing constraints and is not ablellty smooth consumption across

maternity states, thea'(c") - u'(¢’) > 0, which implies that an additional unit of wealth

™ Usually, the endogeneity problem is sought to Heesbby estimating simultaneous equation models tha
take into account simultaneity of the female labswpply and fertility decision-making.
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increases fertility (income effect) (ibid: 6) . Awrdingly, the effect from an increase in
the wage rate on the optimal fertility decisiomigen by
op.

%:—U'(QO)/QU"( p)<0, 2

which denotes the (negative) substitution effedhi(fner wage rate decreases the mar-
ginal return of having a child to the extent thatises the value of being unemployed)
(ibid.).

When it is assumed that wages grow with job tetiiea displacement destroys all job

specific human capital (a woman re-entering a redwstarts with wagev(0)). Further

it is assumed that the birth of child affects thlbdur market situation of the mother in
two dimensions: a child lowers a mother’s job fimglirate, and it reduces the rate at
which human capital is accumulated in the futub&l(i7; see also Miller 2007, Ellwood
et al. 2004).

Del Bono et al. (2008) analyse the effect of jobsl@mn fertility decisions using data
form the Austrian Social Security Datab¥senatched with child benefits records (ibid:
11). One of the main conclusions the authors dram ttheir analysis is that women for
whom career concerns and the destruction of fireci§ip human capital matter most
show the largest response to a job loss in ternieagr birth rates (ibid: 25). They also
find that women with medium experience levels dfeceed much more than those with
either very little or very much experience (ibidlhat is, job displacement does particu-
larly influence the fertility decisions of women aiindisplacement hits at a crucial stage

in a woman’s careetr.

2 Hauptverband der dsterreichischen Sozialversichystuiger
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4 The Austrian setting

4.1 Overview of socio- economic and -demographic develop-
ments since the 1960s

The post Second-World-War baby bodmwhich was at its peak level in Austria in
1963 with an average of 2.8 children per woman, fellswed by dramatic declines in
total fertility. The TFR fell below the replacemdetel of 2.1 in the early 1970s and
reached its all time low in Austria in 2001 with33. children per woman. Since the
1980s fertility rates dropped slightly but steaditgm around 1.55 to 1.4. Since the
lowest level ever registered in 2001, no cleardrieas been visible — in particular, there
is no evidence that fertility regains significantlygher levels. In 2002 the TFR in-
creased again to a rate of 1.39 before reachirf)ih.2003 and rates slightly above 1.4
since then (1.42 in 2004, 1.41 in 2005 and 200@lirRinary figures for 2007 indicate
a downshift once again.

Decreasing fertility rates came togehter with iasieg female labour force participa-
tion and educational expansion since the 1960bdtr sexes, but more particularly for
women. In the last 30 years the amount of womennlgawompleted their secondary
education increased from 15% in 1971 to more tha# 4 2001 and those of males
from 17% to 40% (figures based on the average lof&lto 20 years-olds) (Landler
2008: 185). The number of female university firsty students quintupled from 1971
to 2002, whereas the number for males doubledamstime period. Consequently, the
larger part of educational improvement at the aeytievel was also due to extended
female enrolment: In 1971 the proportion of femiabdders of a university degree was
2.3% of the corresponding age gr&tiBy 2001 the share had increased to almost 13%.
For males in contrast, the proportion decreaseah fadevel of 7.8% in 1981 (females
4.5%) at 7.2% in 2001. The male share is actualdr if holders of the “Fach-

'3 Different countries experienced the so called “babpm”, marked by increasing fertility rates aftae
Second-World-War, at slightly different points ime. In the United States birth rates were increasing
remaining high form the mid-1940s till the mid-186@ther countries like Germany or Austria experienced
low birth rates in the immediate post-war era butaasing rates from the mid-1950s onwards. In Augitiéa
highest fertility rates were to be found between 186@ 1968. The “baby boom” was followed by the “baby
bust” after introduction of the birth control pfhittp://www.statistik.at).

 The corresponding age groups are the five colobpigople aged 25 to 29 years.
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hochschul’-degree, i.e. universities of appliecesces or polytechnics, are taken into
account. “Fachhochschulen” were established in 19%ustria (ibid: 185/186).

Today 54% of students in undergraduate courseswamn@en (Hochschulstatistik
2005/06: 15) even though the increase in womenisa&tibnal enrolment has been con-
centrated on a few fields of study and schoolirggitations (Landler 2008: 186). Sum-
ming up, the qualification structure of Austriarbltants did improve noticeably in the
last 35 years and the improvement was largely dderhales. This is at odds with the
only moderate narrowing of the wage gap betweeresnahd females in the last dec-
ades (Bbheim et al. 2007: 227; see below).

Nonetheless, in the international comparison theresiin holders of a tertiary degree
among the resident population aged 25 to 34 yeatsw in Austria. According to
OECD figures the share was 15% in 2003 (for bottesewhereas the OECD-mean
was 29%. The share of PISA-model country Finlanbictv also experiences signifi-
cantly higher fertility rates, was 40%, in the WditStates 39%. Even in Germany —
often compared to Austria for also not having tlysteam of comprehensive schools
(“Gesamtschule”) across the whole country for mipijed 6 to 14 and 15, respectively
— the share was 22% (Landler 2008: 181).

Figure 4.1: Age-specific labour force participation rates in Austria from 1955 to 2006
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Female labour force participation rates were shdpedontradictory effects in the last
decades: The overall trend for women aged betwBeandl 59 years is clearly positive
since the 1950s (figure 4.1). Nevertheless, asualtref the educational expansion, par-
ticipation rates went down for women aged 15 toyg@rs (from 70.5% in 1962 to
35.9% in 2008°) — as did the age-specific fertility rates fortthame cohort (see figure
4.2). For the successive age group (women aged 20 tears) labour force participa-
tion rates increased between the 1970s and the E280s before experiencing a rever-
sal of the trend. This coincides with a stronglpwing proportion of females in the
mean age cohort holding a tertiary degree: it vagntrom 6% in 1991 to 12.6% in 2001
(Landler 2008: 185). In the same period the coomrdmg age-specific fertility rate
experienced the most considerable downward trerahgrall age groups.

For women aged 25 to 29 years, labour force ppeimn rates increased steadily with
the exception of the mid-1960s. This is in largetpaue to an increasing share of
mothers who participate in the labour market: 171194% of women with children
were actively in the labour market; till 2003 thiease increased up to 76% (Wern-
hart/Neuwirth 2007: 9). Despite this noticeableréase in female labour force partici-
pation, women of this age group experienced thhdsgage-specific fertility rate since
the mid-1980s; nonetheless fertility is declininghis group since the early 1990s. To-
day women of this age group together with womerda@f@ to 34 years are the most
important contributors to the total fertility rate. addition, this latter cohort is the only
one with a clearly positive development of theiliéytrate since the 1980s. This is also
true for the age cohort of 35 to 39 years old wonirr only in recent years. Corre-
spondingly, the share in live births (per 1,000 veoinfor the age group of the 35 to 39
years-olds increased in only 6 years (from 2002006) by 3.4 percentage points (see
table 4.1).

5 Source: AMS, HSV, STATISTIK AUSTRIA, WIFO
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Table 4.1: Share in live births per 1,000 women and changes over time in percent-
age points by age groups:

Mothers aged 1973 2000 2006 1973-2006 2000-2006
1510 19 14.2 4.8 4.3 -10.0 -0.6
2010 24 34.2 24.4 18.9 -15.3 -5.5
2510 29 25.1 34.6 32.6 7.5 -2.1
30 to 34 15.1 23.6 29.4 14.3 58
3510 39 8.6 8.9 12.4 3.8 3.4
40 1o 44 2.6 1.7 2.4 -0.2 0.7
45 1o 49 0.2 0.1 0.1 0.0 -0.1

100 100 100

Source: STATISTIK AUSTRIA [einjaehrige_ferfilitaetsziffern_seit_1961_029824_STAT_AUST.xls]

For women aged between 40 and 44 years the shhve inirths in 2006 was almost as
high as in 1973 even though the age-specific figrtiate in 1973 was significantly
higher (see figure 4.2). This also reveals the ghihares (i.e. in the contribution of the
age-specific fertility rates to TFR) from youngerdider women.

Summing up, we observe decreasing female laboue fparticipation and fertility rates
in the youngest age group as well as for women a@@etd 24 since the early 1990s due
to educational expansion (on the secondary anthneitevels). For women aged be-
tween 25 and 29 years both labour force particypadind fertility increased till the end
of the 1980s; the slightly negative trend in féstisince the 1990s did not change the
fact that this age cohort is the one contributimg most to the total fertility rate. Male
labour force participation was decreasing in ak aghorts due to the educational ex-

pansion, especially among men in the youngest algert
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Figure 4.2: Age-specific fertility rates from 1961 to 2006 (per 1,000 live births)
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As a result of decreasing age-specific fertilityesain the younger age cohorts, mean
age at (first) birth was steadily increasing. Bg #nd of the 1990s only 5% of all chil-
dren were born from mothers younger than 20; odB63rom mothers aged between
20 and 24 (figures based on the fraction of thesggeific fertility rates in total fertil-
ity, i.e. they are adjusted for effects caused bgnges in the age-composition of the
population; Tazi-Preve et al. 1999: 21). Mean agdidh went down in the years
around and after the baby boom but from 1978 onsvérdxperienced a considerable
upward trend. The same is true for the mean afjestbirth (see figure 4.3 c). Figures
for mean age at first birth are only available sii®84 but since then these were stead-
ily increasing. Up to the present, there are nosigf a slow-down of this trend even
though postponement cannot continue forever gikierfiked age-range of childbearing.
Considering only the very last development. mea@ agfirst birth increased by 1.3

years from 2000 to reach 27.5 years in 2007 (mgaratbirth was 29.4 years).
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Still, in international comparisdf) Austria ranks among the countries with rather low

mean ages at first birth, within the group of th¢lB-countries (see figure 2.2 in chap-

ter 2). It is considerable higher, for examplethie United Kingdom, Switzerland, the

Netherlands or Germany.

Figure 4.3 (a-d): Socio-demographic key figures

Children per woman (Total Fertility

in

" Percentage of Children Born Outside

Rate) 60 - Marriage
3,0 -
50 -|
25 A
20 | 401 Born Outside
Marriage
------ First Borns*
30 -
15 A
10 20 -
05 | 0 4
0,0 0
1961 1971 1981 1991 2001 1961 1971 1981 1991 2001

Mean Age (Mother) at Childbearing

in years

32 4

30 4

28 4

26 4

Mean Age

24

Mean Age at
First Birth*

22

32 4

30 4

24

22 A

20

28 4

26 -

Mean Age at First Marriage

nyears

1961 1971 1981 1991

2001

Source: STATISTIK AUSTRIA. *) Data available since 1984.

1961 1971 1981 1991 2001

!® See table A.1 and figure A.1 in the appendix fomarview on TFRs, mean age at first birth and femal
labour force participation for a selection of Eugap countries.
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As shown in chapter 2, increasing mean age atdirt on the individual level leads to
lower total fertility rates. Another factor working the direction of lower fertility rates
is thede factodisappearance of families with five or more clelulr From 1963 to 1986
the number of fifth or higher order born childrdokn inside marriage) was cut down to
one tenth of the initial value, those of fourth thahildren to one fourth, whereas the
number of third and second born children droppedniy one third of the initial value.
By the end of the 1990s 45% of all newborns wew horn children (Tazi-Preve et al.
1999: 21).

4.2 Gender equality and attitudes towards family in Austria

The following section focuses in more detail ondmmrelated issues to grasp the con-
ditions under which women in Austria decide whetteehave children or not. Secon-
dary literature as well as findings from the EU-Sldatasét for Austria, serve as the

basis of information.

4.2.1 Part-time employment

Female labour force participation rafemcreased steadily in the last decades as did the
share of part-time employment, especially among amnin total, female labour force
participation increased from 52.2% in 1955 to 6822007 for women aged between 15
and 59°. The figures for female part-time employnf@nwent up from 17.5% in 1974

to 37.2% in 2003 and 41.9% in 2006. Part-time eympknt for males increased as
well, but at a much lower level (the rate increabech 1.2% in 1974 to 3.9% in 2003
and 5.9% in 2007). Note that the increases aft&31&nd 2003 are partly due to
changes in the recording of the status “beinglola force”.

" Used were three waves of the EU-SILC for Austria 2602005); see chapter 5 for more details on the
dataset.

! Based on “unselbstandig Beschaftigte”, i. e. mdftsmployed.

% Source: AMS, HSV, STATISTIK AUSTRIA, WIFO.

? Source: STATISTIK AUSTRIA
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Figure 4.4: Female labour force participation and percentage of part-time  em-
ployment
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Female lab. force particip. rate
— — —% part-time - Females®) = ---- % part-time - Males

Source: Figures for the overall participation rate: AMS, HSV, STATISTIK AUSTRIA, WIFO. Source for part-time em-
ployment: STATISTIK AUSTRIA. *) Break in fime series (% part-time) °) Till 1993 in labour force according to “Le-
bensunterhaltkonzept”, since 1994 in labour force according o labour-force-concept (Eurostat). Reference
are women aged between 15 and 59.

Compared to other European countries female labmrge participation is relatively
high in Austria. In 2004 only Denmark, Sweden, etherlands, the United Kingdom,
Finland and Portugal showed bigger shares of wobheeng in the labour force than
Austria. High is also the share in female part-tiemeployment (figure 4.5). The two
countries with significantly higher shares in femphrt-time employment are the Neth-
erlands and Switzerland; i.e. countries with natide differences in their total fertility
rates (TFR in the Netherlands was at 1.7 in 200&witzerland at 1.34). This indicates
that high shares in part-time employment — whichbfien argued to facilitate the com-
bination of work and family life for mothers — dotmnecessarily lead to high fertility

rates.
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Figure 4.5: Shares of part-time employment in European countries (2006)
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Source: Eurostat. Countries form left to right: Netherlands, Switzerland, Germany, Norway, United Kingdom,
Belgium, Austria, Sweden, Luxemburg, Denmark, France, Iceland, Italy, Spain, Finland, Portugal, Poland,
Lithuania, Slovenia, Estonia, Greece, Romania, Czech Republic, Latvia, Hungary, Slovakia, Bulgaria.

An important part of the Austrian increase in engpient in the last years was due to
new jobs in the often lower qualified part-time semt (Arbeitskrafteerhebung 2006:
14). Even in 2006, when the unemployment rate wentn for the first time since 2000
and an important number of new jobs was createul ialshe full-time segment, part-
time jobs grew at a steeper rate than full-time leympent. Women have been and still
are recruited to a larger extent in the part-tiragnsent than men are (ibid.). Also, in
terms of qualification women continued to be makely to be employed in lower
qualified fields than men: Only 24% of employeeshighly qualified positions in the
private sector were women whereas the female-rationskilled positions was 69%
(Arbeitskrafteerhebung 2006: 13). This may be erpld by the higher percentage of
women working part-time; something which is usuahgompatible with the large
amount of work effort demanded in top positions.

In fact, being employed part-time is often (deldtety?) chosen by women, either be-
cause of individual preferences or domestic anttiadre duties. Out of 1,395 women
in a sample out of the EU-SIEEnearly 8% stated not to wish full-time employment
against 6.5% who indicated that they preferred tokwiull-time but could not find a

! sample out of three waves of the EU-SILC data setlstria 2003, 2004 and 2005 (own calculations).
Data copyright by STATISTIK AUSTRIA, responsibility fehe contents lies uniquely with the author.
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corresponding job. Looking at women with no childréhe percentage of those who
stated not to want full-time employment was eveghbr (17.3% versus 14.5% for those
who did not find a full-time job and 25.4% who wetkpart-time because of domestic
duties). Out of 1,049 mothers 81.8% indicated thay were working part-time because
of domestic work and/or child care. So the mairsoeawhy women do work part-time
is household-duties. Two answer the question whgibg-time employment is really
voluntary chosen by women or rather the result aifietal pressures and/or habits,
would require to assess the inter-familiar surrongsl and social and institutional
frameworks such as the availability of child caseilities in much more detail (see
Schulmeister 2003: 19). This is not within the feamork of this diploma thesis, but

certainly relevant for the fertility research agend

4.2.2 Cost of children and labour force participation of mothers

The larger part of the educational expansion intdaisvas due to an increase in female
participation. According to economic theory, higlweralified individuals gain higher
(potential) wages and therefore have a bigger ingeito participate in the labour mar-
ket. Indeed the developments in Austria and elsesvire Europe were marked by no-
ticeable educational improvements and increasimgafe labour force participation
rates since the end of Second-World-War.

Education and former professional careers infludaddity behaviour as well as future
potential incomes and labour force behaviour ateeventual birth, mainly via effects
of human capital accumulation (Lutz 2003: 771). Véornvho get children and drop out
of the labour market for maternity leave will ret@mnthe labour force according to their
qualification status: The better educated and thken the potential wages the sooner a
mother will return to work. Institutional arrangentg also influence the labour force
behaviour of mothers. Lutz (2004) examined these éffects (among others) when
studying the impact of the reorganisation of thaifg allowance regime in 2002. After
the introduction of the “Kinderbetreungsgeld” (angged as family allowance for all
childrerf? for a maximum of 36 montf§ instead of the old “Karenzgeld” (organised as

? Recipients of the “Kinderbetreuungsgeld” are alsa-Austrian children if their mother (or father)shived
for at least 5 years in Austria without interruptionif the mother (or father) is within an intact dmpnent
relationship.
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assurance benefit for a smaller group of recipianis for a maximum of 24 months),
less mothers returned to work after giving birtmlyp28% of women being employed
before the birth of their (youngest) child returnedvork within 24 months. Under the
old “Karenzgeld” it was almost 50% (Lutz 2004: 18his cutback was not completely
made up after the expiration of the “Kinderbetregageld”: 41% did not return to work
within 33 months. Under the “Karenzgeld’-regimenias 35% not returning to work
within 33 months (ibid.).

Differentiating by income groups Lutz (2004) shovikdt the new “Kinderbetreuungs-
geld” also provided negative incentives to re-eter labour market for mothers with
high income$' before birth: With the “Karenzgeld” 67% of mothexsth a monthly
income above € 2,000 returned to work within 24 then(69% within 33 months).
With the “Kinderbetreuungsgeld” it was only 50% it 24 months, another 7% within
33 months. The share of mothers with an income al§%2,000 who did not return to
work within 33 months increased from 17.3% to 23%d( 22). For lower income
groups the effects were even stronger. Under ghnmes women with incomes below
€ 850 were least likely to re-enter the labour rmeaiskithin 33 months which is in line
with the economic theory of opportunity costs.

The stronger incentive to stay longer in matertgigve or to not re-enter the labour
market at all also means higher indirect costshiifien (see also Lutz 2003). This is
likely to have a negative impact on fertility anéyrexplain why the introduction of the
“Kinderbetreuungsgeld” had no significant effect fentility behaviour (fertility rates
were not increasing in substantial manner sinc00

Furthermore, labour force participation of mothdepends strongly on the number of
children and the age of the youngest child. Fertaddeur force participation increases
with the age of the youngest child and decreast#sthe total number of children (Lutz
2003: 773). In 2000 more than 70% of the women witly one child participated in
the labour market when the child reached the agmter kindergarten, but only 54% if
the woman was a mother of 3 or more children (ibidjst, but not least, a mother’s

probability to participate in the labour market deg@s on her civil status. Women (with

23 “Kinderbetreuungsgeld” is paid for 30 months feregparent or for 36 months if both parents makeaiise
the benefit.
" Used was gross monthly income (without special oubgrayments) in 1999.
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children under the age of 15) who raise their ¢hitdas single-parents are more likely
to be in the labour force (86% in 2003) than wontieimg in a partnership (74.5%)
(Wernhart/Neuwirth 2007: 10). Both aspects can bBisshown with data from the EU-
SILC for Austria: When estimating potential femalages controlling for sample selec-
tion (Heckman 1979) we observe a significantly atrngly negative effect on the
probability of participating in the labour markétai woman has children under the age
of three and a negative (even though much smadféert of the number of children.
Also married women have a significantly lower proitity to participate in the labour

market (see chapter 5.3.1 for details).

423 Gender wage gap

Another factor influencing the indirect costs ofldren in family constellations with a
father and a mother are differences in wages between and women. Men still do
earn higher wages than women (e.g. SchulmeisteB)2@bheim et al. (2007) found
that the average “gender wage gap” in Austria iB71&as almost as high as in 1983
(examining differences in wages from full-time emphent): Not controlling for ob-
servable differences such as educational statpsobessional position women in 1983
earned on average a quarter (25.5%) less than mbatdid. Controlling for these dif-
ferences, women still earned 17% less, due to athebserved factors. These unob-
served factors are referred to as the “gender wageé. In 1997 this gender wage gap
was still 14%; not controlling for observable difaces female wages were at 23.3% of
men’s wages (using men’s wages as reference; Béaeah 2007: 226/227). In terms
of opportunity costs it is therefore rational ipartnership that the woman retires from
the labour market in order to take care of thedechit.

Differences in male and female wages can also berstwith the EU-SILE® dataset
for Austria?® The sample contains individuals receiving incomuenf a dependent em-
ployment relationship (“unselbstdndig Beschaftijjteétween the age of 16 and 64 if
male and 16 and 59 if female (retirees are excldided the sample). Examined are log
hourly wages (see section 5.3.1 for details ornctivestruction of the variable). Control-

*® Data copyright by STATISTIK AUSTRIA, responsibility féne content lies uniquely with the author.
%% Used were three waves (2003, '04, and '05), comhinedcross-sectional dataset (see chapter 5 failsjet



43

ling for work experience, educational status, pgsienal position, having a migratory
background, and living in a rural area, women ia sample earn about 11% less than
men do (own calculations, see table A.2 in the agpg. Note that log hourly wages
are derived from net yearly incomes, thereforeedédhces in wages between men and
women are underestimated for reasons of tax preigresWwomen work part-time deci-
sively more often, consequently, female yearly mes on average fall into lower tax
classes than men’s incomésRegressing individual characteristics on log howages

for males and females separately reveals furttitardnces between the sexes (see table
4.2). In particular, males profit more from higlegtucation and higher professional po-
sitions in terms of higher potential income thamvem. Having a migratory background

in contrast has a less negative impact on femhtesmales.

Table 4.2: OLS regression on log hourly wages (based on net yearly incomes from
dependent employment) for males and females:

Males Females
Number of obs = 5,685 Number of obs = 4,657
R-squared = 0.2482 R-squared = 0.2324

Coefficient Robust Std. Err. Coefficient  Robust Std. Err.

Experience (years) 0.0217 *** 0.0026 0.0239 *** 0.0029
Experience squared -0.0003 *** 0.0001 -0.0004 *** 0.0001
Migratory background?) -0.1026 *** 0.0195 -0.0745 *** 0.0221
Rural area -0.0489 *** 0.0133 -0.0490 *** 0.0149

Highest level of education (reference: Apprenticeship, BMS®°)

No compulsory education -0.021 0.0433 -0.1693 *** 0.0461
Compulsory education -0.0622 *** 0.0207 -0.0719 *** 0.0195
College (“Matura”) 0.0991 *** 0.0202 0.1125*** 0.0193
University degree 0.2788 *** 0.0295 0.2440 *** 0.0301

Professional position (reference: Medium skilled position)

In Apprenticeship -0.6474 *** 0.0488 -0.6677 *** 0.0528
Unskilled position -0.1608 *** 0.0310 -0.1490 *** 0.0260
Low-skilled position -0.0693 *** 0.0178 -0.1043 *** 0.0182
High-skilled position 0.1332*** 0.0184 0.1193 *** 0.0208
Leading position 0.2059 *** 0.0264 0.1401 *** 0.0329
Constant 1.8641 *** 0.0286 1.7595 *** 0.0295

Notes: °) "Migratory background" defined as not born in Austria or in EU15/EFTA or first citizenship is not
Austrian or EU15 or abandonment of an other than Austrian citizenship

°0) BMS: "Berufsbildende mittlere Schule"
*** 1 percent significant level, ** 5 percent significance level, * 10 percent significance level

Source: EU-SILC 2003-2005, own calculations.

" Mean yearly net incomes for males is around €@lyBhereas women earned in average € 14,200.
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4.2.4 Value system and the reconciliation of work and family life

Work-life reality in Austria is also reflected irales and attitudeds-a-viswork and
family life. In a stud$® by the Austrian Institute for Family Studies (Offfdm 2007
(using data from 2004) 15% of the interviewed woratted that the mother of a child
aged between Y2 and 3 years should not work afalbng men, the percentage was
even higher (22%). Asked if it is compatible wittetimage of a “good mother” that she
participates in the labour market 65% among th@sénly completed only primary edu-
cation stated “no”. Among persons holding a teytidegree the percentage was still
35% (Kapella/Rille-Pfeiffer 2007: 13).

The image of a “good father” by contrast is stdhtinated by the traditional view that a
father should assure the economic survival of #milly: 60% (both sexes) answered
that it was “absolutely necessary” that a “goodhéat assures the economic income of
the family, 38% thought it was “rather importantddether 98%). Somewhat contradic-
tory, only 11% (both sexes) thought it was “absglijuhecessary” that a father concen-
trates on his professional career (35% thougls ftather important”). The authors in-
terpret this discrepancy as a sign of conflictingextations young men feel themselves
confronted with nowadays: Assuring a family’s inerand assuming domestic and
family duties at the same time (ibid: 14). 96% (bséxes) stated that it was “absolutely
necessary” or “rather important” that the fathesuases a bigger share of domestic and
family duties, 95% found it either “absolutely nesary” or “rather important” that the
father participates equally in taking care of théddc:(ibid: 15). This does not necessar-
ily mean that mothers in Austria want their partnter take advantage of the possibility
to go on maternity leave: Only 51% of all women teahtheir partners to do so (ibid:
16). A possible explanation for this is that themvam’s income may be too low to sus-
tain the family. Among males, the willingness to@o parental leave was higher: 75%
among men with no children indicated that they wlauakerrupt their career for pater-
nity leave. Among fathers the percentage was 58éalify is, albeit, different: In the
sample interviewed for the study almost every fa{@&%) was employed full-time and
did not interrupt employment after the baby wasddrid: 21).

%8 Interviewed were 1,000 persons (506 women and 494 aged between 18 and 70 on their attitudes to-
wards “classical father-mother-child(ren)- familiesi the foreground of the study were attitudes ealdes
concerning work and family life (reference were faesilwith children aged between %2 and 3 years).
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The authors conclude that on the one hand a higahgament in domestic and family
duties of the father is demanded (men do so evenlaoger extend than women). The
actual behaviour on the other hand corresponds muack to the traditional role alloca-
tions between father and mother, where the formegrssn the labour market to assure
the families income and the latter takes care efcthildren. An explanation for this dis-
crepancy has yet to be advanced. It is likely thet related to economic pressures re-
sulting from the often higher opportunity costs fieen dropping out of the labour mar-
ket but the authors doubt that the discrepancybeaexplained solely with existing bar-
riers and restraining factors from the institutionand societal framework
(Kapella/Rille-Pfeiffer 2007: 23).
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5 Timing of first births, female wages, and fertility —
Insights from Austria

In modern labour economics, changes in the fgrtbiéhaviour of women have been
linked to women’s labour market choices and deonsi@olding 2006: 3). Commonly,
decreasing fertility rates are associated with éongeriods of educational attainment,
especially of females, on the one hand and inangateimale labour force participation
rates on the other. In particular, female wagesrate expected to affect the demand for
children negatively, as higher earnings increaseojpportunity costs of children. Yet,
empirical results are ambiguous.

In the following | investigate the impact of potehtfemale wages on fertility for Aus-
tria, using data from the EU-SILC. Form a technjgaint of view, econometric analy-
ses on the impact of female wages on fertility suffom a problem of endogeneity, as
a woman'’s decision on labour market participatiod gamily formation is likely to be
determined by the same set of covariates. A pdggilm avoid the endogeneity prob-
lem is shown in Del Bono et al. (2088)The authors investigate fertility responses to
an unexpected career interruption, using a trugerous dummy variable on job loss
after firm closure as a covariate. Given the latlampropriate instruments in the EU-
SILC, however, the work at hand accepts the coreemps of this potential endogeneity
bias as inevitable. To this extent, we observe gatiee impact of potential wages on

fertility, albeit not for all women in the sample.

5.1 The EU-SILC*® dataset for Austria

Despite the potential endogeneity of female labswpply, and therefore income, in
modelling fertility decisions, numerous works foaus the impact of female wages on
fertility (e.g. Becker 1981, Becker and Barro 198&no and Ermisch 1989, Heckman
and Walker 1990, Hotz et al. 1997, Aassve et @620For Austria, so far, there is little

?* The paper is discussed in the literature revieshimpter 2.
% Data copyright by STATISTIK AUSTRIA, responsibilityrfthe content lies uniquely with the author.
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evidence for the sign of this impattThe following analysis, resorting to data frore th
EU-SILC, provides some first insights. Officiallgunched in 13 EU-member countries
in 2004, EU-SILG? is an instrument aimed at collecting timely andhparable cross-
sectional and longitudinal multidimensional micradan income, poverty, social ex-
clusion and living conditions. At present, the syus conducted in the 27 member
states of the European Union, as well as in Norh@gjand, Turkey and Switzerland.
For the work at hand | construct a cross-sectidagset out of the first three waves of
the survey available for Austria including data from the test survey of 2003 (whic
was not yet conducted as a panel but only as & sexgion). The combination of three
waves to one cross-sectional dataset allows foetii@gement of the number of rele-
vant cases. However, there are some shortcomintigeidata, which render it difficult
to investigate the determining factors of entrypintotherhood in detail: the published
data does not contain information on the exactngrof births but only on the age (in
years) of children present in a housefibltHence it is not possible to reconstruct the
pre-maternal and pre-conception histories of “yddnhgnothers in detail. Information
on former work experience is available, but onlyatoertain extent. In particular, it is
not possible to track spells of unemployment or haften a woman changed her em-
ployer. This information, had it been availableylcbhave been used as an indicator for
job stability which is supposed to play a majorerah a woman’s decision to enter
motherhood (e.g. Kreyenfeld 2005, Aassve et al6200

Summing up, the EU-SILC allows insights into a waorsaindividual situation before
she gives birth to a child, but this only to a agrtextent. There is information on a
woman'’s highest level of completed education, aictviage this level was attained, if
and when a woman entered the labour market asasetiformation on the number of

years spent working. There is also information lom participation statd®during the

1 Mahringer (2005) measured the impact of (potentisiges and child care costs on the employment deci-
sions of mothers, but not on fertiliper se

% S|LC stands for Communit$tatistics ol ncome and.iving Conditions; see
http://epp.eurostat.ec.europa.eu; last page vi€dg-23-01.

* |n Austria, the survey is conducted by STATISTIK AUSAR

% For or privacy reasons personal data such asdmiteés are not published.

¥ “young” refers to the fact of getting mother foetfirst time recently, independent from the acags.

% participants of the survey were asked about thainractivity in each month. Answers were categorised a
follows: full or part time employee, full or partrie self-employed, unemployed, retired, enrolleddhool or
university, not in gainful employment for other seas (domestic work, child caring...), military dfeanative
civilian service.
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twelve months of the year preceding the survey fiemple interviewed in 2003 were
asked about the status in the twelve months of ROk# EU-SILC also contains de-
tailed information on the social and living condiits and in particular on income, both
on earnings as well as on household incomes.

The following analysis focuses on two aspects:tiiméng of first births in Austria, us-
ing a strictly empirical, nonparametric approack; Kaplan-Meier survival estimates
(section 5.2) and the impact of current potentiajes on the probability of entering
motherhood (section 5.3), using the detailed infttram on income in the EU-SILC.

| use different samples out of EU-SILC to empha#igedifferent aspects. The Kaplan-
Meier survival estimates focus on all, mothers emittlless women between the ages of
16 and 40. The analysis on the impact of wage®uiiitly is restricted to a smaller sub-
sample: as information is available only on curri@ebmes, | analyse the birth transi-
tion of women who had their first child at the timkthe survey, as compared to child-
less women. The underlying assumption is that taeus of women before their first
birth — which is given in the EU-SILC — is a goadoagh proxy for the status of the
women 9 months before an eventual first birth. Nbs& women with older children are

excluded from the sample.

5.2 Age at first birth

To a certain extent EU-SILC allows for the trackigpre-maternal individual charac-
teristics for all women in the sample, even forsthevho had their first child years ear-
lier. That is, the level of educational attainmant the number of years spent working
before entering motherhood. The information is usedxplain age at first birth using
Kaplan-Meier survival estimates.

The Kaplan-Meier estimator (1958), also called Bobdbd.imit estimator, is a strictly
empirical, nonparametric approach to survival aadand function estimation (Greene
2000: 948). The “hazard” in the present settingneto the risk of becoming a mother

for the first time. “Survival” refers to remainirgdildless till the end of the reproductive

age. The survivor functio%('l;); I.e. the probability of survival past timg , can be

~ k -
written as S(W)=1] (n‘ hj
i=1\ 1



50

where the observations are sorted in ascending ecdnatt, <t,. There areK distinct

survival times in the data (i.e. “survival” till beming a mother)n, denotes the num-
ber of individuals whose observed survival timatiseastT, , forming as such a risk set
of individuals (thushk is the size of the risk set at tinTg). h, denotes the number of
observed spells completed at tiMie (ibid.), i.e. the number of individuals who experi

enced the failure event before the time of obsermaput shortly, the number of fail-
ures. “At risk” are women within their reproductiage; the “failure” is represented by

the fact of becoming a mother for the first timdite T, .

The estimator of the hazard function is th:h(ﬁ'k) :& (ibid: 799), which is simply the
n

K
ratio of the number of failures to the number o thdividuals at risk (women in their

reproductive ages).

In the following | use the EU-SILC sample describecchapter 4.1, but include only
women aged 16 to 40. Note that women are not obddil the age of their reproduc-
tive age, which is normally assumed to be 46. Hason is a technical one: in the EU-
SILC, women are only identified as mothers if tlaag co-residing with their children
in the same household. The information given onatie of the oldest child present in a
household allows reconstructing the mother’s agérstt birth, the attained level of
completed education before entering motherhood iarlde woman participated in the
labour market, the number of years spent workirfgrieethe first birth. Women above
the age of 40 are excluded from the sample, bedtisskkely, that the oldest child has
already left the mother’'s household. Consequeatig at first birth would be overesti-
mated if younger children were present in the hbakk or the woman would not be

identified as a mother if the only child has lefinte already.

5.2.1 Age atfirst birth according to educational attainment

Increasing age at first birth is due in large garionger educational enrolments of
women. This can be shown with the Kaplan-Meiernestor. The sample contains
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4,574 women born between 1962 and 1988. Among theseen 2,342 (51%) are liv-

ing with their children in the same household.

Table 5.1: Summary statistics: Share of mothers and mean age at birth according to
different levels of education and work experience

Nr. of observations Mean age Mean age
) Share of  at first birth at survey
mother
All levels of education — fotal 2,232 2,342 4,574 51.2 24.6 33.2 24.3
no exp. 702 279 981 28.4 21.4 31.9 19.8
1 to 2 years 321 183 504 36.3 21.4 30.9 20.2
3 to 5years 347 574 921 62.3 22.2 324 22.3
6 to 9 years 326 716 1,042 68.7 24.7 33.4 25.3
> 9 years 536 590 1,126 52.4 29.3 35.0 33.3
(No) compulsory educ. - total 663 595 1,258 47.3 22.5 32.9 21.4
no exp. 326 133 459 29 20.4 31.3 18.5
1 to 2 years 138 60 198 30.3 18.7 30.2 18.2
3 to 5 years 61 140 201 69.7 20.1 32.8 21.2
6 to 9 years 39 152 191 79.6 23.4 33.7 25.1
> 9 years 99 110 209 52.6 28.9 35.3 34.0
Apprenticeship — total 755 1,187 1,942 61.1 24.6 33.1 25.7
no exp. 72 61 133 45.9 20.6 31.7 19.2
1 to 2 years 63 66 129 51.2 21.5 30.0 19.9
3 to 5years 158 284 442 64.3 21.3 31.8 20.7
6 to 9 years 167 389 556 70 24.0 33.2 23.3
> 9 years 295 387 682 56.7 29.0 34.7 32.5
High school ("Matura") — total 660 435 1,095 39.7 26.1 33.6 24.3
no exp. 285 64 349 18.3 22.4 32.6 21.2
1 fo 2 years 93 44 137 32.1 235 32.1 21.9
3 to 5 years 99 111 210 52.9 24.9 33.0 23.9
6 to 9 years 83 140 223 62.8 26.9 33.8 26.8
> 9 years 100 76 176 43.2 30.8 35.8 33.9
University degree — total 154 125 279 44.8 29.1 34.6 30.1
no exp. 19 21 40 52.5 26.8 34.7 24.9
1 fo 2 years 27 13 40 32.5 26.6 35.1 25.6
3to 5years 29 39 68 57.4 28.3 34.0 28.4
6 to 9 years 37 35 72 48.6 30.3 33.7 31.1
> 9 years 42 17 59 28.8 33.0 36.9 35.8

Source: EU-SILC 2003-2005, own calculations. Sample contains women aged 16 to 40.
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Figure 5.1 indicates a noticeably lower Fiskf becoming a mother for women having
obtained a university degree before having a &ingid at any point in the analysis time
(red line). The Kaplan-Meier survival estimatesicate that more than 25% of the
women with a tertiary degree remain childless atabe of 4%. By then, they will not
completely have caught up to the fertility behaviotilower educated women; the pro-
portion of women remaining childless is higher thHan other educational groups.
Highly educated women are also the ones postpdinsigoirths at most, shown by the
peak level of the hazard rate in the right-hane $igure, which is clearly beyond the
age of 30.

Women having finished high school (with “Matural¥@ postpone first births but at the
end of their reproductive lives the fraction ofldless women is close to the ones of
women with lower levels of educational attainmdrte same is true for women having
completed their apprenticeship (“Lehrabschluss”priién having finished only com-
pulsory education or less (black solid line) hatddeen earlier than all other women

and for this to occur in their twenties is moreelikthan for other women.

Figure 5.1: Kaplan-Meier survival estimates and hazard rates’ for different levels of
educational attainment

Kaplan-Meier survival estimates
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Source: EU-SILC 2003-2005 (own calculations). Sample contains women aged 16 to 40. Analysis fime is age at
first birth. The number at risk denotes the number of childless women at the age of 10, 20, 30, and 40, respec-
fively. - *) STATA calculates Nelson-Aalen hazard estimates.

" A lower risk is represented by a “higher” survivahee in the left-hand side figure of 5.1.
% The result does not change substantially if | @BTswomen aged 16 to 46.
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5.2.2 Impact of pre-maternal work experience on motherhood

Timing of first births not only depends on the lewé educational attainment but also
on the position in their professional lives. Lu0Q3), using data from the Austrian
Social Security DatabaSefrom 1972 to 2000, shows that women, who are batte-
grated into working life, are more likely to getildnen compared to women of the same
age group and educational level (Lutz 2003: 772coikdingly, we should find a posi-
tive impact of integration into working life on féity. Due to the lack of detailed in-
formation on pre-maternal job histories, the numifeyears spent working before hav-
ing a first child is used as a proxy for integratio work life. The variable of interest
here is the risk of becoming a mother in the ova@lirse of a woman’s reproductive
life, rather than age at first birth (obviouslywaman with ten years of pre-maternal
observed work experience postponed the transitibo motherhood compared to a
woman with only two years of pre-maternal work exgece).

| can confirm Lutz’ (2003) findings, when measurimgegration into working life in
terms of number of years spent workihgve find the highest share of mothers within
the group of women who spent working 6 to 9 yeafote the birth of their first child.
This is also due to age effects, as age is nomjrtaut positively correlated with the
probability of being a mother. However, the resldes not change when controlling for
different levels of education — and therewith afeo age —, with the exception of
women having completed tertiary education. For thiter group we find the highest
share of mothers within the group of women who s@Beto 5 years in the labour force
(see table 5.1 for summary statistics). Note, thatreason for having “no work experi-
ence” can either be that a woman stood at the begmning of her adult or profes-
sional life when having her first child or that sth@es not participate in the labour mar-
ket at all.

The impact of work experience on fertility can aghe shown with the Kaplan-Meier
estimator (figure 5.2). Women, who spent time ie thbour force before entering

motherhood, catch up, up to a certain extent, @ tfertility behaviour compared to

¥ Hauptverband der 6sterreichischen Sozialversiclystuiger

“° The variable on work experience is constructecobseveral other variables, using the informatioreg by
respondents on the age at entry into the laboukendif there was an entry), the number of yeaenswork-
ing and age at first birth (constructeid the age of the eldest child living in the samedatold).
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women with no or little work experience. This mednat the pursuit of a professional
career does not detain women from getting chilgriea later point in life. This is also
true for highly educated women (see last figuré.8). On the other hand, women with
more than 9 years of pre-maternal work experiemoavsa significantly lower risk of
becoming a mother, indicating that it may be tde B some point to realise the even-
tual wish for children. This effect is stronger foigher educated women with longer
periods of educational enrolment.

Women with no work experience (black solid lineg #re first to get children. Note that
the proportion of women remaining childless in thieup is relatively high. This is
foremost due to the data structure, since manhesa women have incomplete spells:
remember that we observe women who are not nedgssiathe end of their reproduc-
tive life, but at current age. This is low in the@gp of women with no work experience:
mean age at survey is only 19.8 years for womeh wat children (not differentiating
for different levels of education). That means tiet Kaplan-Meier estimate resorts to

very few observations of older women with no woxperience and children.

Figure 5.2: Kaplan-Meier survival estimates for different levels of work experience

g Kaplan-Meier survival estimates
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Number at risk:
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6to 9 years 921 720 51 2
> 9 years 1042 1041 100 1
Noexp. ===s=ssees 1to 2 years
3to 5 years 6 to 9 years
— — — >9years

Source: EU-SILC 2003-2005, own calculations. Sample contains women aged 16 to 40. Analysis time is age at
first birth. The number at risk denotes the number of childless women at the age of 10, 20, 30, and 40, respec-
fively.
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Figure 5.3 shows the survival estimates for difieigub-samples of educational attain-
ment. In the trend, we observe the same charaatsrigs in the overall sample. The
proportion of childless women is highest among higiducated women with more than
9 years of work experience (last figure in 5.3)t B still observe that women with 6
to 9 years of pre-maternal work experience catchatgr in their fertility behaviour.

However, one should interpret the survival estimatéh caution since many women

have incomplete spells and the number of obsemai®low.

Figure 5.3: Kaplan-Meier survival estimates for different levels of work experience
and different levels of educational attainment

= Sub-sample: (No) Compulsory education = Sub-sample: Apprenticeship
H —H
© R
S SH
3 3
Sl (=21
[Tel
[Te} N
gf o
8l 8
o T T T T T i T T T T T
0 10 20 30 40 0 10 20 30 40
Analysis time Analysis time
Number at risk: Number at risk:
1to 2 years 459 113 30 0 1to 2 years 133 68 1 0
3to 5 years 198 43 3 0 3to 5 years 129 85 2 0
6to 9 years 201 114 6 1 6to 9 years 442 331 3 1
> 9 years 191 191 12 0 > 9 years 556 555 10 1
Noexp.  ======--- 1to 2 years Noexp.  ======--- 1to 2 years
3to 5 years 6 to 9 years 3to 5 years 6 to 9 years
—-——=— >9years ——— >9years
o  Sub-sample: High school ("Matura") = Sub-sample: University degree
SF i
Yo}
Y N~
= S
3 3
o| o]
8 8
o o]
3] sl
o T T T T T © T T T T T
0 10 20 30 40 0 10 20 30 40
Analysis time Analysis time
Number at risk: Number at risk:
1to 2 years 349 238 9 0 1to 2 years 40 40 5 0
3to 5 years 137 130 1 0 3to 5 years 40 40 2 0
6 to 9 years 210 207 14 0 6 to 9 years 68 68 28 0
> 9 years 223 223 30 0 > 9 years 72 72 48 0
Noexp. ========- 1to 2 years Noexp. ======--- 1to 2 years
3to 5 years 6to 9 years 3to 5 years 6to 9 years
——=— >90years ——=— >90years

Source: EU-SILC 2003-2005, own calculations. Sample contains women aged 16 to 40. Analysis time is age at
first birth. The number at risk denotes the number of childless women at the age of 10, 20, 30, and 40, respec-
tively. Sub-samples: observations restricted to those fulfilling the sub-sample characteristics. Note that the
survival estimates in the sub-samples are to be interpreted with caution since many of the women with no or
little work experience have incomplete spells.
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5.3 Women’'s wages and fertility

The impact of female wage rates on fertility is antested one. Most studies in the
econometric timing and spacing literature find gatee impact of female income on
fertility. This is in line with neoclassical modets labour force participation and fam-
ily decisions: children are time intensive; henar,increase in the wage rate should
induce a negative substitution effect on the denfanahildren as higher earnings in-
crease the opportunity costs of childbearing ardring (e.g. Becker 1981, Becker and
Barro 1988, Cigno and Ermisch 1989, Heckman andk&/al990). However, more
recent studies showed less clear results. Tasit885) found with data from the
American PSID 1985-1988 Birth History File, estimgthazard models using male and
female wages as covariates as well as parentaffiteenad childcare possibilities, a
positive impact of female wages (Gustafsson 20@R2).2Using the same data as
Heckman and Walker (1990), i.e. the Swedish houdgtenel data set (HUS), Tasiran
estimated much weaker effects of current male amiafe wages on birth transition
than Heckman and Walker did — which made him catecfithat the common belief in a
negative (female) wage rate effect and a positvalé wage) income effect might not
hold generally” (Gustafsson 2001: 232).

For Austria, given the poor data base, analysithenmpact of female income on fertil-
ity is poor. But the EU-SILC in its present make“uallows for at least some insights
into the relationship. The econometric approach twofold one: in order to assess the
impact of female earnings on fertility we need tmWw the wages offered to all women
in the sample. As wages are only observed if agpeissemployed, a measure for wages
for the whole sample of women needs to be estimatddis is not done one cannot
separate the effect of wages on fertility from éfiect of female labour force participa-
tion on the same. In a second step, potential wagescluded as one of the covariates
in binary response models on the probability okgng motherhood. In order to obtain
robust results | estimate a linear probability maewell as a probit model specifica-
tion. As neoclassical models of fertility suggdsfind a negative impact of potential
wages on fertility, due to the negative substitutesfect from higher female wages on

*! The possibilities of analysis will be richer whenmaevaves of the survey, including the link file, aneil-
able.
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the demand for children. However, when controlliogthe interaction between poten-
tial wages and age | find a positive and statijicgignificant impact of wages on the
probability of entering motherhood for women abdtive age of 27. That is, for women
who postponed their first births in order to estdbktable professional careers — repre-
sented by higher (potential) wage rates —, thetipesncome effect from higher wages

outweighs the negative substitution effect.

5.3.1 Estimating potential wages

Wages are predicted according to a Mincer-type vedige equation with sample selec-
tion correction, using Heckman’s (1979) two-steghuod.

Heckman’s sample selection model is based on tteot@ependent variable models
(1) W= X, +y,
2) P*=y ' Xe+ 4,
where (1) represents a Mincer-type wage equatioim vactor X, of observed charac-
teristics, andu,, being the unobserved variation. (2) indicates ghabability that a
woman is employed. The regressor vect¥s and X, may contain common compo-

nents such as level of education, numbers of ygaeat working, and the like, includ-

ing intercepts. The errons, andu, are, conditional onX, and X, jointly bivariate

normally distributed with zero mean vector and &ace matrixz .

InW* is only observable iP* >0 ; thus the observed dependent variable

InW*if P >0
InW=< .
missing value iP X (

However, theX,’s are observable ilhW is a missing value, and the,, 's are observ-

able if the InW’s are. Taking advantage of this information, Heekrs two-step

method corrects for the sample selection bias ®QhS estimator off if InW s re-
gressed onX,, , using the valid observations ¢mW only (Bierens 2007: 7).
The response probability of the selection, or pgoréition, equation (2) is

P[P >0] X;]= H X, y) and

PP <0] X:]=1- K X..p).
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In order to assure thet takes values strictly between 0 and 1, it is agsuthat F
follows the standard normal distribution (e.g. Gxee€000: 814ff, Wooldridge 2006:
583ff), with @ standing for the standard normal distribution.sTleiads to the so called
probit modelwhere

Xp'y

PP >0| X,]= [ fydt=0( X' )) .

For the wage offer equationWh= g X, + u,, log hourly wages are regressed on the
covariate vectoK,, including an intercept and using the standard @idgedure.

The sample for the wage estimation contains wometheir working ages, whether
they have children or not; i.e. women aged 16 toR&irees and the self-employed are
excluded from the sample. EU-SILC provides informaton net* yearly income and
the numbers of hours worked per w&elkdence it is possible to construct net (log)
hourly wage¥’. Note that respondents indicate the number ofshspent working at the
time of the interview, whereas the information andme refers to the year preceding
the survey. Hours worked at the time of the sueyin most cases a reasonable proxy
for hours spent working the year before. Howevieeré may be inconsistencies, for
example in the case of mothers with small childmy were working part-time in the
year preceding the survey — indicating the yeamyome — and returned to full-time
employment at time of survey, indicating the numbiehours worked. Hence, the de-
rived hourly wage rate would be too low. | conti@ml this potentially misleading infor-
mation, using the information given on the emplogingtatus in the twelve months of
the year preceding the survey. Also note that aldor the 18 and 14" months are
included in the yearly income. This causes an upwaasd of hourly wages, as well as
the use of net incomes does for reasons of taxr@semn, as the lower income out of
part-time employment is subdued to lower marginalrates. Though, this is not prob-
lematic as the interest lies in the effect of dgadme income on fertility rather than of

gross earnings.

2 Information on gross income would have been onlilable for the EU-SILC 2003 and ‘04, but not for
2003.

3 Hours worked per week were restricted to a maximuBof

** Yearly income was divided by the working hours pey times 52 weeks. For women who were not con-
tinuously employed in the year preceding the suimegme was projected to a yearly equivalent.
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The sample contains almost 7,500 women. For twdghire observe wages; i.e. 4,818
women who participated in the labour market attthee of the survey (based on all

jobs held in the year preceding the survey). 54%obthem are mothers.

Table 5.2: Sample characteristics

Number of observations

Not a Share of Share O'.c
Mother*) mother Total mothers mothersin
labour force
Total number of observations 4,097 3,384 7,481 54.8 63.6
In labour force 2,606 2,212 4,818 54.1
Highest level of completed education
No compulsory education 159 119 278 57.2 42.1
Compulsory education 929 936 1,865 49.8 49.9
Apprenticeship, BMS® 2,013 1,304 3.317 60.7 67.5
High school (“Matura”) 676 793 1,469 46.0 70.0
University degree 317 229 546 58.1 76.0
Professional position
In Apprenticeship 18 132 150 12.0 16.7
Unskilled position 618 345 963 64.2 63.8
Low-skilled position 1,279 795 2,074 61.7 65.2
Medium-skilled position 1,049 759 1,808 58.0 67.3
High-skilled position 747 548 1,295 57.7 79.8
Leading position
Married 3.260 1,182 4,442 73.4 61.0
Foreign 592 390 982 60.3 54.1
Rural 1,891 1,343 3.234 58.5 58.8
Observed hourly wage quantiles
25t percentile (mean: € 3.65) 606 599 1,205 50.3
25t to 75 percentile (mean: € 7.27) 1264 1145 2,409 52.5
75 percentile (mean: € 14.01) 736 468 1,204 61.1

Source: EU-SILC 2003-2005, own calculations. - *) Mothers with children of all ages. °) BMS: “Berufsbildende

mittlere Schule”

The covariates from the Heckman'’s two-step wagenasion show the expected signs,
in the participation equation as well as in the evaguation (table 5.3). The participa-
tion equation uses the covariates of the wage @guas instruments plus some house-
hold specifics, which are assumed to influence ghsicipation decision of women.
Especially the presence of young children reducegtbbability of participating in the
labour market. The inverse of Mill’s ratio which oects for the sample selection bias is

positive — i.e. unmeasured factors such as ambatiantelligence, that raise the wage a
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women receives in employment also raise potenaahiegs (Ermisch/ Wright 1994:

188) —, and statistically significant at a 5% level

Table 5.3: Wage estimation according to Heckman's two-step method

Wage equation Participation equation
Number of obs = 7,481 Censored obs = 2,663 (i.e., no wages observed)
Uncensored obs = 4,818
Coefficient  Std. Errors*) Coefficient  Std. Errors

Experience (in years) 0.0294 *** 0.0038 0.1729 *** 0.0063
Experience squared 0.0005 *** 0.0001 0.0033 *** 0.0002
Migratory background®) 0.0885 *** 0.0222 0.0908 0.0552
Rural area 0.061 *** 0.0140 0.027 0.0366
Highest level of completed education (reference: Apprenticeship, BMS®°)

No compulsory education 0.161 *** 0.0450 0.6771 *** 0.0969

Compulsory education 0.0899 *** 0.0214 0.5151 *** 0.0470

High school (“Matura”) 0.1187 *** 0.0194 0.0532 0.0507

University degree 0.2727 *** 0.0271 0.2784 ** 0.0820
Professional position (reference: Medium-skilled position)

In Apprenticeship 0.6074 *** 0.0602 1.526*** 0.1226

Unskilled position 0.1165*** 0.0254 0.4496 *** 0.0605

Low-skilled position 0.087¢6 *** 0.0188 0.3827 *** 0.0442

High-skilled position 0.1547 *** 0.0231 0.6106 *** 0.0626

Leading position 0.1552 *** 0.0349 0.5601 *** 0.1181

In agriculture
Household specifics

Married 0.4185 *** 0.0430

Number of children 0.1349 *** 0.0205

Child(ren) aged <=1 0.4515*** 0.0606

Child(ren) aged >1 and <=3 0.3969 *** 0.0746

Child(ren) aged > 3 and <=6 0.0382 0.0713

Disposable household-income (per day)°°°) 0.0010 *** 0.0003
Constant 1.6610*** 0.0542 0.5565 *** 0.0606
Selection-correction term

Inverse Mill's ratio 0.0838 ** 0.0407

°) "Migratory background" if not born in Austria orin EUT5/EFTA or first citizenship is not Austrian or EUT5
or abandonment of an other than the Austrian citizenshio.

°°) BMS: "Berufsbildende mittlere Schule”
°°°) Family income without the working income of the mother.

*) Calculation in STATA; two-step consistent estimates (correction of the asymptotic covariance matrix in
the second step; i.e. the wage equation)

*** 1 percent significant level, ** 5 percent significance level, * 10 percent significance level

Source: EU-SILC 2003-2005, own calculations.

Subsequently, potential wages are predicted fowathen in the sample. Note that the
work-related dummy variables on professional posgican be used in the wage equa-

tion as the EU-SICL provides information on formeofgssional positions if a person
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is currently not employed (otherwise, wages coutlbe predicted if there were miss-
ing values in any of the covariates). Table 5.4&hthe corresponding summary statis-
tics on observed and potential female wages. lroteeall mean (not differentiating for
different age groups), mothers do earn higher wéges childless women; mainly be-
cause wage increases with age and older women @ likely to have children. Cor-
recting for age, the differences in earnings betwewthers and childless women be-
come insignificant (based on two-sided t-tests)sédbed wages are indeed higfidor
women who had their first child at the age of 3®ldler (referred to as “first mother” in
table 5.4) than for childless women in the samegagap (note, however, that the num-
ber of observations is small).

Table 5.4: Summary statistics: Observed and estimated net female hourly wages

All women Mother "First"* mother*) Not a mother
Mean Obs. Mean Obs. Mean Obs. Mean Obs.

All ages

Mean observed female wages (in €) 8.27 4818 8.71 2,606 8.35 163 774 2,212

Mean predicted female wages 6.74 7,481 6.95 4,097 6.40 318 6.49 3,384
Women aged 16 to 19

Mean observed female wages (in €) 420 210 2.55 3 2.08 2 423 207

Mean predicted female wages 456 668 4.32 10 4.51 8 4.56 658
Women aged 20 to 23

Mean observed female wages (in €) 6.66 414 6.26 44 6.38 30 6.70 370

Mean predicted female wages 5.57 686 5.02 98 504 67 5.66 588
Women aged 24 to 27

Mean observed female wages (in €) 720 363 6.89 110 721 37 7.33 253

Mean predicted female wages 6.16 566 573 218 594 70 6.42 348
Women aged 28 to 32

Mean observed female wages (in €) 8.41 557 8.52 333 8.78 61 8.25 224

Mean predicted female wages 6.60 895 6.36 611 7.03 112 7.1 284
Women aged 33 to 59

Mean observed female wages (in €) 8.83 3,274 8.90 2,116 11.02 33 8.69 1,158

Mean predicted female wages 7.33 4,666 7.21 3,160 7.55 61 7.56 1,506

Source: EU-SILC 2003-2005, own calculations. - *) “First” mother indicates that the women entered mother-
hood at time of the survey.

5 On the basis of a two-sided t-test on differendeh@mean; statistically significant at a 1% level
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5.3.2 Impact of potential wages on fertility

In order to assess the impact of female earningkentitity, | include potential wages
estimated in 5.3.1 as one of the covariates imarliresponse model on the probability
of entering motherhood for the first time.

Again, M is the probability of a certain event to happes, €énter motherhood for the

first time M=a'Z+u,

1 if the woman gives birt
where M = _

0 otherwise

Response probability P is a function of the exphagjrvariable vector :
P[IM=1|Z]=F(Za)
P[M=0|Z]=1-F(Z,a).
Z includes covariates related to individual chanasties — such as age, highest level of
education, participation status before birth antepiial wages —, as well as household
characteristics such as the disposable househotimi@ or the presence of a partner.
If F is restricted to take on values strictly betweeand 1, the model specification

leads to a probit model as in 4.3.1 with
Zp'a

P(M, =1]Z,)= [ pt)dt=®(Z,'a)

—00

If we do not restrictF to values between 0 and 1, we can also estimbieear Prob-

ability model with
P(Mpy =11Z py)= ZpO tE.

In order to check the robustness of the resulistimate both models.

As the EU-SILC only provides information aurrentincomes, the sample has to be
modified in order to assess the impact of potentiadjes on fertility: it contains only
women, of whom we observe the first transition imotherhoodat the time of the sur-

vey, and childless women as the reference group. Wom#molder children are ex-
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cluded from the sampl@ For the identification problems mentioned in 4.ile. women
are identified as mothers if, and only if, they aceresiding with their children in the
same household —, the sample is again restrictatoen between the ages of 16 and
40.

Table 5.5: Sample characteristics

Number of observations
"First" Mother*) Not a mother Total Share of mothers

Total number of observations 313 2,232 2,545 12.3
Women aged
Aged 16to 19 8 658 666 1.2
Aged 20 to 23 67 588 655 10.2
Aged 24 to 27 70 348 418 16.7
Aged 28 to 32 112 284 396 28.3
Aged > 32 56 354 410 13.7
Highest level of completed education
Primary education 222 1,418 1,640 13.5
Secondary education 59 660 719 8.2
Tertiary education 32 154 186 17.2
Participation status
In labour force 238 1,341 1.579 15.1
Out of labour force®) 75 891 966 7.8
Household specifics
Partner 281 679 960 29.3
Foreign 57 259 316 18.0
Rural 130 944 1,074 12.1
Mean
Mean potential hourly wages (in €) 6.38 5.96 6.01
Mean disposable household income (per 80.75 83.53 83.18

Source: EU-SILC 2003-2005, own calculations. Women aged between 16 and 40. - *) “First” mother indicates
that the woman entered motherhood at time of the survey. - °) Out of labour force either because of being in
educational enrolment, being unemployed or being a housewife.

5.3.3 Results

In order to get reliable results | estimate a protodel as well as a linear probability
model. In both models the probability of enteringtherhood is regressed on the same
set of covariates; i.e dummy variables for différage groups and levels of education, a
dummy for labour force participation before an duahfirst birth, potential hourly net
wages and a set of household specifics. As potemtiges have been estimated in a

S In order to enlarge the number of relevant casisslude not only mothers of newborns (age 0) at tahe
survey but also mothers of 1 year old children. Tihderlying assumption is that current wages sasva well
enough proxy for potential wagbsforefirst birth, also for mothers whose children hatenaximum age 1.
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first step, the standard errors in the secondrsiagel — the probit and linear probability

model, respectively — have to be corrected, ugiegnethod of bootstrappifig

Table 5.6: Impact of potential wages on fertility: probit regression and linear prob-
ability regression on the probability of entering motherhood

Probit model Linear Probability Model
Number of obs = 2,545 Pseudo R2 = 0.2785 Adj. R.squared = 0.1937
Observed Boofstrap Observed Booftstrap
coeff. Std. Err.°) coeff. Std. Err.°)

Age group (reference: women aged 24 to 27)

Aged 16to 19 -1.8863** 0.8412 -0.3125 *** 0.1145

Aged 20 to 23 1.0658 0.6742 0.0912 0.1297

Aged 28 to 32 -1.0635* 0.6141 -0.1386 0.1439

Aged > 32 -1.8301 *** 0.6526 -0.3437 *** 0.1195
Highest level of education (reference: primary education)

Secondary -0.2712** 0.1080 -0.0390 ** 0.0158

Tertiary -0.1615 0.1857 -0.0078 0.0380
Participation status (reference: not participating in labour market before birth)

Labour force participation 0.1119 0.1003 0.0110 0.0150
Impact of potential female wages

Pot. hourly wages (net) -0.2018 ** 0.090 -0.036 ** 0.0173
Cross-terms wage with age dummies (reference: cross term with aged 24 to 27)

Hourly wages x aged 16 to 19 0.2184 0.1637 0.0427 ** 0.0189

Hourly wages x aged 20 to 23 -0.2505 ** 0.1158 -0.0239 0.0203

Hourly wages x aged 28 to 32 0.2116** 0.0926 0.0342* 0.0205

Hourly wages x aged > 32 0.2212** 0.0973 0.0402 ** 0.0171
Household specifics

Partner 1.4540 *** 0.1058 0.2565 *** 0.0162

Dispos. household income (per day)°°) 0.0019 *** 0.0007 0.0003 *** 0.0001

Migratory Background©®°) -0.0411 0.1234 -0.0030 0.0231

Rural Area 0.1089 0.0866 0.0174 0.0129
Constant -0.8382 0.5496 0.2468 ** 0.1100

°) 500 bootstrap replications

°°) Family income without the working income of the mother
°9°) "Migratory background" if not born in Austria orin EU15/EFTA or first citizenship is not Austrian or EUT5 or
abandonment of an other than the Austrian citizenship

*** 1 percent significant level, ** 5 percent significance level, * 10 percent significance level

Source: EU-SILC 2003-2005, own calculations.

The results of the two models, presented in talliede comforting: in both the probit
and the linear probability model, the coefficiest®ow the same signs. In both models

" Bootstrapping is used to obtain a descriptionhef $ampling properties of empirical estimators gighe
sample date themselves, rather than broad thealretiults (see Greene 2000: 173/174 and 843).
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potential hourly wages do have a significant angatige baseline effect on the prob-
ability to enter motherhood.

However, as the linear probability model faces mber of shortcomings (Greene 2000:
813) | will focus on the probit model to interptae results. Table 5.7 reports the corre-

sponding marginal effects.

Table 5.7: Probit model reporting marginal effects

Number of obs = 2,545 Observed Bootstrap
Pseudo R2 = 0.2785 coeff. Std. Err.°)
Age group (reference: women aged 24 to 27)
Aged 16 to 191) 0.1347 ** 0.8412
Aged 20 to 231) 0.1797 0.6742
Aged 28 to 321) -0.0699 * 0.6141
Aged > 321) -0.0947 *** 0.6526
Highest level of education (reference: primary education)
Secondary') -0.0277 ** 0.1080
Tertiary?) -0.0161 0.1857
Participation status (reference: not participating in labour market before birth)
Labour force participation?) 0.0122 0.1003
Impact of potential female wages
Pot. hourly wages (net) -0.0225** 0.090
Cross-terms wage with age dummies (reference: cross term with aged 24 to 27)
Hourly wages x aged 16 to 19 0.0244 0.1637
Hourly wages x aged 20 to 23 -0.028 ** 0.1158
Hourly wages x aged 28 to 32 0.0236 ** 0.0926
Hourly wages x aged > 32 0.0247 ** 0.0973
Household specifics
Partner?) 0.2289 *** 0.1058
Dispos. household income (per day)°°) 0.0002 *** 0.0007
Migratory Background©®°)1) -0.0045 0.1234
Rural Area) 0.0123 0.0866

°) 500 bootstrap replications

°°) Family income without the working income of the mother
°°°) "Migratory background" if not born in Austria orin EU15/EFTA or first citizenship is not
Austrian or EUT5 or abandonment of an other than the Austrian citizenship

) dF/dx s for discrete change of dummy variable from 0 to 1
*** 1 percent significant level, ** 5 percent significance level, * 10 percent significance level

Source: EU-SILC 2003-2005, own calculations.

The reference group is women aged between 24 and/@bbserve a lower and statis-
tically significant risk to enter motherhood forryeyoung women (aged between 16
and 19) and women above the age of 28, compartteteeference group. Further, we

controlled for the level of educational attainmbefore first birth; the reference group
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are women with primary education (either no or calegry education, apprenticeship
or BMS™). Higher educated women experience lower risksnter motherhood as the
reference group. This is in line with theories opogunity costs of motherhood. Being
in the labour force before an eventual first bl a positive impact on the probability
to enter motherhood, though this is not statidyicsignificant. Still, it tends to confirm
the results obtained from the survival estimateseiction 5.2.2. The reference group is
women not participating in labour force, either &exe of being in educational enrol-
ment, being unemployed or not having participatel&ibour force at all before an even-
tual first birth.

Turning to the main variable of interest; i.e. thgact of female incomes on the prob-
ability to enter motherhood: we observe a negadive statistically significant baseline
effect of potential wages on fertility as econommiodels of fertility predict. An increase
in the wage rate by one unit reduces the probghdienter motherhood by 2.3%. How-
ever, when controlling for the interaction betwgwmtential female wages and age at
first birth, by including cross terms of potentihges with age, we see a positive im-
pact of potential wages on fertility for the oldeomen in the sample; that is, for
women above the age of 27 the income effect outveeilge negative substitution effect
of increasing wage rates. Note, that the coefftotérthe cross-term between wages and
the dummy variable for the youngest age group enslimple is also positive, but not
statistically significant; there are actually orfl4 women in this age group who just
entered motherhood.

Women who get children at a comparatively young tegel to have lower levels of
educational attainment as was shown in sectiod 58nong these women higher wage
rates affect the probability to enter motherhoogdatieely: women with lower prospects
on the labour market — represented by lower pakentages — are more likely to enter
motherhood. On the other hand, women who postposeMirths are likely to have
higher educational levels. The positive impact dleptial wages on the probability to
enter motherhood for these groups of women suppioetypothesis that women — and

especially higher educated women — seek to estathliemselves in the labour market

8 «Berufsbildende mittlere Schule”
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(reflected in higher potential wages) before takihg risk to drop out of the labour
market for parental leave.

That is, on the one hand, women with lower prospestthe labour market decide for
children and family, typically at a younger age,val as on the other hand, women
who have established already stable careers anécamomically independent (this,
however at a higher age). For the latter the inceffext from higher wages outweighs
the negative substitution effect.

Positive and statistically significant is also timepact on fertility of the disposable
household inconié, representing the per day disposable net houséhodane without
the working income of (potential) mothers. This gaia in line with economic models
of fertility where the partner’s income is supposedave a positive impact on the de-
mand for children. Evidently, the presence of armarin the household increases the

risk to enter motherhood.

¥ The variable does not include the working incoméhefmother.
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[ Conclusion

Decreasing fertility rates have been observed\al industrialised countries after the
Second-World-War baby boom and this phenomenonapasared together with the
postponement of maternity. Austria fits well intost picture: the total fertility rate fell

below the replacement level of 2.1 in the early@9@nd reached its all time low in
2001 with 1.33 children per woman. From the 1980wards fertility rates dropped

slightly but steadily from around 1.55 to 1.4. $w, fthere is no evidence that fertility
regaining significantly higher levels. At the satitee, mean age at (first) birth steadily
increased. In 2007, mean age at first birth waS g&ars. Less than 8% of all newborns

were born to mothers younger tharf25

In modern labour economics, demographic changes basn linked to women’s labour
market choices and decisions. Commonly, decredsmtidjty rates are associated with
increasing female labour force participation raiasthe one hand and educational ex-
pansion, especially of females, on the other. Loqgiods of educational attainment
do indeed lead to an increase in mean age ai) (birsh. EU-SILC data for Austria con-
firms the importance of the educational level oa timing and spacing of fertility:
women having obtained a university degree expegi@enooticeably lower risk of enter-
ing motherhood throughout their reproductive liv€sey are also the ones postponing
first births at most, with a mean age at firsttbiof 29.4 years, compared to 24.6 years

in the overall EU-SILC sample mean.

Less clear, in the international econometric lii@rais the impact of female earnings on
fertility. Female wage rates are expected to atteetdemand for children negatively, as
higher earnings increase the opportunity costhivfiien (substitution effect). Yet, em-

pirical results are ambiguous. From a technicahpof view, econometric analyses on
the impact of female wages on fertility suffer fraanproblem of endogeneity, as a
woman'’s decision on labour market participation #aiily formation is likely to be

determined by the same set of covariates. Givenaitie of appropriate instruments in

0 Source: Statistik Austria
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the EU-SILC, however, the work at hand accepts dmsequences of this potential en-
dogeneity bias as inevitable. To this extent, weeplss a negative impact of wages,
albeit, not for all women in the sample. The econimapproach is a twofold one: in
order to disentangle the effect of female earnimgdertility from the effect of female
labour force participation on the same, we neddtiw the wages offered to all women
in the sample. Hence, potential wages are estinfateall women, including for those
not participating in the labour force. In a secatelp, potential wages are included as
one of the covariates in a probit model on the abdiy to enter motherhood. As neo-
classical models of fertility suggest, | find a age impact of potential wages on fer-
tility, due to the negative substitution effectrfrdhigher female wages on the demand
for children. However, when controlling for theemaction between potential wages and
age | find a positive and statistically significanmtpact of wages on the probability to
enter motherhood for women above the age of 27. iBh&br women who postponed
their first births in order to establish stablefpssional careers — represented by higher
(potential) wage rates —, the positive income eéffemm higher wages outweighs the
negative substitution effect. That is, on the onedhavomen with lower prospects on
the labour market decide for children and famijpitally at a younger age, as well as
on the other hand, women who have establisheddgirgtable careers and are economi-
cally independent (this, however at a higher agej.the latter the income effect from

higher wages outweighs the negative substitutitecef

Due to the data structure, the results have takentas first insights from the EU-SILC
for Austria. When EU-SILC data will be availableform of a reasonable panel dataset,
i.e. when we are able to observe one and the samawin multiple consecutive years,
a richer set of research questions will become es$dible. In particular, it should be-
come possible to explore in much greater detail bomoman’s fertility decision is af-

fected by career considerations.
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Appendix

Table A.1: TFRs, mean age at first birth and female labour force participation for a
selection of countries

1960 1970 1980 1990 2000 2005
Total Fertility Rate
Sweden 2.20 1.92 1.68 2.13 1.54 1.77
Netherlands 3.12 2.57 1.60 1.62 1.72 1.71
France - 2.47 1.95 1.85 1.89 1.94
Germany 2.37 2.03 1.56 1.45 1.38 1.34
Austria 2.69 2.29 1.65 1.46 1.36 1.41
Italy 2.41 2.43 1.64 1.33 1.26 1.32
Spain - 2.90 2.20 1.36 1.23 1.35
Poland - 2.20 2.28 2.04 1.35 1.24
Mother's Mean Age at First Birth
Sweden - 25.7 25.3 26.3 27.9 28.7
Netherlands 25.7 24.8 25.7 27.6 28.6 28.9
France 24.3° 24.0° 24.6° - 27.8 28.5
(West)Germany 24.9° 23.8° 25.0° 26.3° 28.2 29.1
Austria - - - 25.0 26.4 27.2
Italy 25.3° 24.6° 24.6° 26.4° 27.5%° -
Spain - - 25.0° 26.8 29.1 29.4
Poland - - - - 24.5 25.8
Female Labour Force Participation
Sweden - - - 73.1* 70.9 70.4
Netherlands - - - 51.8* 63.5 66.4
France - - - 51.4* 55.2 57.6
Germany - - - 55.9* 58.1 60.6
Austria 50.7 49.0 53.6 58.0* 59.6 62.0
Italy - - - - 39.6 453
Spain - - - 31.5* 413 51.2
Poland - - - - 48.9 46.8

Source: Eurostat. *) figures from 1992. °) figures from Gustafsson 2001: 230 (primary source: Bosveld 1996). °°)
figures from 1997 (source: Gustafsson).
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Figure A.1: Total Fertility Rates and female labour force participation (women aged
16 to 45) in European countries (2006)
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Source: Eurostat

Table A.2: Log hourly wages (based on yearly net incomes): Males and Females,
income from dependent employment relationships

Number of obs. = 1,0342

R-squared = 0.2562 Coefficient Robust Std. Error

Experience (years) 0.0224 *** 0.0018
Experience squared -0.0003 *** 0.0000
Migratory background®) -0.0903 *** 0.0146
Rural area -0.0493 *** 0.0098
Female -0.1059 *** 0.0098
Highest level of education (reference: Apprenticeship, BMS®°)

No compulsory education -0.1003 *** 0.0323

Compulsory education -0.0664 *** 0.0142

College ("Matura”) 0.1076*** 0.0140

University degree 0.2646*** 0.0211
Professional position (reference: Medium skilled position)

In Apprenticeship -0.6538 *** 0.0356

Unskilled position -0.1492 *** 0.0197

Low skilled position -0.0849 *** 0.0126

High skilled position 0.1269 *** 0.0138

Leading position 0.1844 *** 0.0202
Constant 1.8641 *** 0.0208

°) "Migratory background" if not born in Austria or in EU15/EFTA or first citizenship is not Austrian or EU15 or
abandonment of an other than the Austrian citizenship

°°) BMS: "Berufsbildende mittlere Schule”

°°°) Household income minus "own" income

*** 1 percent significant level, ** 5 percent significance level, * 10 percent significance level
*) Sample weights were included in the regressions.

Source: EU-SILC 2003-2005, own calculations.
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Abstract (in English)

Decreasing fertility rates and the steady risengrhean age upon entering motherhood
have been observed throughout Europe and in thd)ifmhsstrialized world: women
have fewer children and that later in their lives.modern labour economics, demo-
graphic changes have been linked to women’s labmarket choices and decisions. In
particular, female wage rates are expected to taffiecdemand for children negatively,
as higher earnings increase the opportunity cdsthitdren. Yet, empirical results are
ambiguous.

The focus of this diploma thesis is on Austria. Tdtaltfertility rate reached its all time
low in 2001 with 1.33 children being born per wom#ém 2007 the average Austrian
women having her first baby was almost 28 years $tdfar, analyses on the impact of
female earnings, career planning motives and wrpergence on the timing and spac-
ing of births in Austria suffer from a lack of apjpriate data. This might change with
the EU-SILC, an annual, EU-wide, survey conductedustria by STATISTIK AUS-
TRIA. Most importantly, the survey relates househch@racteristics to incomes. The
EU-SILC does not yet include enough waves to perfarpanel analysis, albeit, the
dataset allows for some insights into factors daeteing fertility decisions in Austria.
The econometric approach is a twofold one: in otdafisentangle the effect of female
earnings on fertility from the effect of female taly force participation on the same,
potential wages are estimated for all women, inalgidor those not participating in the
labour force. In a second step, potential wagesnateded as one of the covariates in a
probit model on the probability to enter motherhoAd neoclassical models of fertility
suggest, | find a negative impact of potential veage fertility. However, when control-
ling for the interaction between potential waged age | find a positive and statistically
significant impact of wages on the probability totexr motherhood for women above
the age of 27. That is, for women who postponed first births in order to establish
stable professional careers, the positive incorfexefrom higher wages outweighs the

negative substitution effect.
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Abstract (in German)

Sinkende bzw. (zu) niedrige Geburtenraten sowiestletigge Ansteigen des Alters bei
Erstgeburt kennzeichnen die demographische Entwigkiluigpost)industriellen Gesell-
schaften. Moderne Arbeitsmarkttheorien setzen sidke€Seburtenzahlen in Verbindung
mit der vor allem in den vergangenen Jahrzehntebdushteten zunehmenden Erwerbs-
beteiligung von Frauen. Insbesondere wird davormgegasngen, dass ein héheres Er-
werbseinkommen von Frauen lber den negativen $uiimtiseffekt zu einer Verringe-
rung der Nachfrage nach Kindern fuhrt. In empirestiAnalysen kann dieser Effekt
aber weder eindeutig bestatigt, noch widerlegt eerd

Die vorliegende Diplomarbeit legt den Fokus aufédstich. Mit durchschnittlich 1,33
Kindern pro Frau wurde im Jahr 2001 die bislangingste Geburtenrate verzeichnet;
das durchschnittliche Alter bei Erstgeburt lag inhrJ2007 bei 27,5 Jahren. Untersu-
chungen zur Fertilitaitsentscheidung von Frauen inéhgigkeit ihrer Einkommens-
und Erwerbssituation fiir Osterreich sind bislang Neue Erkenntnisse sollte der als
integrierte Quer- und Langsschnittserhebung koeai@iEU- SILC ermdglichen, erho-
ben in Osterreich von STATISTIK AUSTRIA. Er verlinktadshalts- mit detaillierten
Einkommensinformationen. Obwohl fir eine Panel-Usiehung derzeit noch zu we-
nige Erhebungsjahrgange vorliegen, erlaubt derribé@tper Einblicke in die Fertilitat-
sentscheidungen von Frauen. Die 6konometrischey8earfolgt in zwei Schritten: um
den Effekt des Einkommens auf die Fertilitatsentshtimeg von jenem der Erwerbsbe-
teiligung zu trennen, werden Potentiallohne fie &fauen im Sample geschéatzt. Diese
flieBen in einem zweiten Schritt in ein Probit-Mddein, das die Wahrscheinlichkeit
abbildet, im Erhebungszeitraum zum ersten Mal Munierwerden. In Ubereinstim-
mung mit modernen Arbeitsmarkttheorien zeigt di@lse einen negativen Effekt des
Potentialeinkommens auf die Fertilitdt. Wird alieigbk fir die Interaktion zwischen
Erwerbseinkommen und dem Alter der Frauen bei Erstgy&ontrolliert, zeigt sich fur
Frauen, die mit 27 oder alter ihr erstes Kind bekmm, ein positiver Effekt des Poten-
tialeinkommens. Das lasst den Schluss zu, dassréiren, die vor ihrer ersten Geburt
den Grundstock fir eine stabile Karriere gelegtenalder positive Einkommenseffekt

den Substitutionseffekt ausgleicht.
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