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Abstract

Previous research has proposed four competing views on an individual’s

fertility following a move from one social context to another. Each view has

received support but has also been challenged by literature. This study

contributes to the existing discussion on fertility by providing an analysis of the

effects of internal migration on the fertility of post-war Austrian and Polish

female cohorts. We base our study on retrospective event-history data and

apply intensity regression to both single and simultaneous equations. Our

analysis shows, first, that natives in urban areas in general and in the large

cities in particular have lower fertility compared to non-migrants in rural areas,

both in Austria and Poland. Second, it reveals that people who move from one

place to another adopt the fertility behaviour that is dominant at destination.

Third, we observe an elevated first birth risk for women who move because of

union formation, and a short-term postponement of childbearing for those who

settle in a large city. Our country comparison shows some differences in

fertility variation across settlements, but, overall, the results are quite similar,

despite the different post-war societal context of two countries.

Keywords: fertility, internal migration, intensity regression, simultaneous

equations, Austria, Poland
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Two major research streams exist concerning the childbearing of people who

move from one social context to another. The first focuses on the fertility of

immigrants in (economically) developed countries in general and North

America in particular (Stephen and Bean 1992; Kahn 1994); the second

investigates the fertility of rural-urban migrants within a Third World context

(Goldstein and Goldstein 1981; Lee and Pol 1993; Brockeroff and Yang 1994).

The changing demography of the societies of interest to fertility research, no

doubt, has induced and fed these research streams. More specifically,

increasing numbers of immigrants from high fertility regions of the world have

driven research on immigrants’ fertility in developed countries, while growing

numbers of migrants from high-fertility rural areas to low-fertility urban

centres has motivated studies on migrants’ fertility in (economically) less

developed countries. Childbearing behaviour of migrants has thus not only

emerged as an interesting research topic, but also has become critical to the

understanding of current and future fertility trends in many societies.

At first glance, the lack of lively research on the childbearing behaviour

of internal migrants in developed countries is not surprising. Nowadays the

majority of people in low-fertility societies live in urban areas, and the fertility

differences (if any) between various types of locations are obviously not very

large. Therefore, we do not expect a large change in the fertility levels of

people who move from one place to another, neither should patterns of

population redistribution play any (more a) significant role in shaping national

fertility trends. Interestingly, however, the few studies on this topic that exist

show that people in rural settlements and small towns still exhibit significantly

higher fertility levels compared to the population in large cities (Courgeau

1989; Mulder and Wagner 2001). While long-term population concentrations in

developed countries obviously have had a lowering impact on overall fertility

levels, more recent trends of sub- and counter-urbanisation (Champion 2001)

may conversely have an opposite effect, depending on how and whether

changing social context shape migrants’ fertility.
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In this paper, we study childbearing behaviour of internal migrants in

two European countries: Austria and Poland. Our objectives are, first, to look at

fertility differences between people who move and those who stay in various

types of settlements; second, to study the factors proposed in the literature

behind the fertility patterns of migrants. We use retrospective event-history

data and apply intensity regression to both single and simultaneous equations,

with the aim of gaining a deeper insight into the causes of migrants’ fertility

behaviour. The structure of the article is as follows. First, we outline different

views on the impact of migration on fertility. Then, we describe the study

contexts and form hypotheses for our research. Third, we introduce the data,

methods and modelling strategy. Fourth, we present the results of our analyses,

followed by a discussion on the role of migration in shaping people’s

childbearing behaviour.

Fertility of migrants: four different views

Previous research has proposed four different hypotheses on an individual’s

fertility following a move from one social context to another (Hervitz 1985;

Rundquist and Brown 1989; Lee 1992; Singley and Landale 1998; Kulu 2003a;

Lindstrom 2003; Andersson 2004). Each view draws from some theoretical

understanding, assuming some factors to be more important than others in

shaping an individual’s childbearing preferences and behaviour.

The socialisation hypothesis emphasises the critical role of the social

environment during childhood. Values and norms dominant during childhood

shape an individual’s ‘habitus’ or ‘mode of orientation’ (Bourdieu 1990)

which, in turn, to a large extent guides her/his behaviour in later life. Therefore,

people who move from one social environment to another exhibit fertility

levels similar to those who stay at origin (residence during childhood), and

convergence towards fertility levels at destination occurs in the next generation

only (given that differences between locations do exist). Besides stressing the

importance of the socio-cultural environment during childhood, the
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socialisation hypothesis assumes internal homogeneity across values and norms

for similar types of places, and that an individual’s fertility preferences (and

behaviour) are relatively stable (if not fixed) over the life course. The

socialisation hypothesis (also called assimilation hypothesis) has been popular

in literature on immigrants (Rosenwaite 1973; Stephen and Bean 1992; Kahn

1994), but has also found support in early research on fertility of internal

migrants in developed countries (Goldberg 1959; Freedman and Slesinger

1961; Duncan 1965).

The adaptation hypothesis assumes that an individual’s immediate or

current social context rather than the childhood environment matters most in

her/his childbearing behaviour. Moreover, it emphasises the importance of both

socio-cultural and economic factors. Dominant values and norms concerning

the family, childbearing and gender roles shape an individual’s fertility

preferences and behaviour, no matter where an individual originally comes

from. Similarly, economic opportunities and constraints that are present during

current residence promote or hinder an individual’s childbearing behaviour.

Therefore, people who move from one socio-cultural and economic

environment to another adapt to the fertility behaviour prevalent at the

destination environment. While adaptation to economic conditions should

occur soon after migration, the adoption of norms and values at destination

may take longer and occur gradually. The adaptation hypothesis has been tested

and supported by many studies on fertility of rural-urban migrants in Third

World countries (Farber and Lee 1984; Brockeroff and Yang 1994). Some

studies that support this hypothesis when applied to developed countries can

also be found (Courgeau 1989; Kulu 2003a).

The selection hypothesis assumes that people who move from one social

environment to another display fertility levels similar to the population at

destination. However, this cannot be attributed to a change in their fertility, but

to the fact that migrants are a selective (or non-random) group of people whose

fertility preferences are different from those of the population at origin, and

similar to the people at destination. The selectivity may occur on the basis of
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observed characteristics, such as education or occupation, or unobserved

characteristics, such as social mobility ambitions (Macisco et al. 1970; Hoem

1975) or family-proneness (Kreyenfeld 2002, 37). Thus, the selection

hypothesis (in its latter form, at least) emphasises the importance of childhood

in shaping an individual’s fertility preferences – as the socialisation hypothesis

does – but assumes that these preferences are group or individual rather than

simply place-specific. The selection hypothesis has been discussed in many

papers (Myers and Morris 1966; Goldstein and Goldstein 1981; Murphy and

Sullivan 1985), but only few studies have addressed the issue explicitly

(Courgeau 1989, Michielin 2002; Kulu 2003a). Recently, studies on

immigrants’ fertility have extended the issue by showing how residential

moves motivated by union formation and/or childbearing intentions produce

elevated fertility immediately after migration (Singley and Landale 1998;

Andersson 2004). Again, migration is an effect rather than the cause of fertility

intentions.

The disruption hypothesis, finally, argues that the impact of the

migration event itself on fertility patterns of migrants should be taken into

account. Migration brings with it economic costs and socio-psychological

stress associated with the process of residential relocation or the change in

environment. In addition, couples may intentionally delay childbearing until

the move has been completed and some general and economic adjustments to

the new location are made. Therefore, migrants show particularly low levels of

fertility immediately following migration because of the disruptive factors

associated with the move. The drop in fertility, however, should be only

temporarily, and the pace of fertility should resume gradually to its usual

pattern. The disruption hypothesis has found support in many studies that focus

on the fertility of both internal and international migrants (Goldstein 1973;

Carlson 1985; Brockeroff 1995; White et al. 1995).

We have previously described four hypotheses in their ‘ideal-type’ form,

showing that they are distinct from each other. The reality, however, may not

be so simple as each of them assumes, and originally contradictory views may
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be supported simultaneously and thus turn out to be complementary. Still, we

briefly summarise major differences between the hypotheses above, with the

aim of gaining a deeper insight into the underlying ideas and implications. First

and most importantly, the socialisation and selection hypotheses emphasise that

childhood plays a critical role in the formation of an individual’s childbearing

preferences, and that these preferences do not change much later in life,

whatever the context. Fertility preferences reflect those displayed by the socio-

geographical context of childhood, the parental home or some other factors that

are important in early personality development. The adaptation and (with some

reservations) also the disruption hypothesis, in contrast, assumes that fertility

preferences and behaviour are subject to change during an individual’s life

course, this in response to a changing social context. Second, it seems that the

socialisation and selection hypotheses attribute in the main cultural factors to

an individual’s fertility behaviour, while the adaptation and disruption

hypotheses consider economic resources as being of importance also.

(Naturally, economic conditions during an individual’s childhood may also

shape her fertility later in life (Easterlin 1980); however, this kind of argument

has not yet been put forward and tested in the literature on migrant fertility.)

As competing views exist on migrants’ fertility, there is room and need

for further research aimed at advancing our understanding of how and whether

migration shapes an individual’s childbearing behaviour. Moreover, some

shortcomings of previous studies further motivate our current undertaking.

First, most research uses cross-sectional census data, while retrospective event-

history or longitudinal data have found only limited use, despite their dominant

position in many areas of demographic research. Yet, the lack of information

on the precise timing of migration and childbearing events restricts any causal

inferences about the migration-fertility relationship. Second, recent studies

have successfully controlled migrants’ selectivity across standard personal

characteristics, while the role of unobserved selectivity has been discussed by

many, but explicitly addressed only in few papers (Courgeau 1989, Michielin

2002; Kulu 2003a). Third, most studies look at migration from one social
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context to another (from one country to another, from rural to urban

settlements), while counter-streams have not been investigated. This strategy

may be justified when studying fertility of international migrants or internal

migrants in Third World countries, but not when looking at the fertility of

migrants in developed countries. Moreover, a simple urban-rural-distinction

(often used) may not be enough to capture fertility variation across origin and

destination of migration. Finally, most work focuses on country case studies.

Comparative research with similar data and methodology in various countries

no doubt allows us to gain a deeper insight into the patterns and causes of

migrants’ fertility. Before we present the hypotheses for our study, we will

briefly describe the context of our research.

Long-term fertility and migration trends in Austria and Poland

Transition to the ‘modern fertility regime’ in Austria can be traced back to the

late 19th century, when previously fluctuating birth rates began to decrease

(Chesnais 1992, 236). The decline was particularly rapid in the first two

decades of the 20th century, and replacement level fertility was achieved in the

country as early as in the 1920s (Chesnais 1992, 207). The decline of fertility in

Poland, in turn, began later and from higher levels, and it was slower. As a

result, fertility was still very high (with a TFR of about 3.5) before WW II

(Chesnais 1992, 238; Holzer and Kowalska 1997, 11–12). Post-war

developments were also different in the two countries. Austria, as many

Western countries, experienced the post-war ‘baby-boom’ (Coleman 1996, 13).

Period fertility increased in the second half of the 1950s, and in the early 1960s

the TFR peaked at the level of 2.8 children per woman (SA 2004a). Thereafter,

fertility gradually declined and the TFR stabilised at the level of 1.4 in the late

1980s. While some decreases in period fertility resulted from continuous

postponement of childbearing (Coleman 1996, 21), decreasing rates of third

and higher-order births accounts for most of the declines (Buber and Prskawetz

2000, 6; Hoem et al. 2001b, 251). Fertility in Poland, still at very high levels in
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the immediate years following the war (with a TFR of about 3.7), decreased

until the late 1960s (Holzer and Kowalska 1997, 11). Thereafter it remained

above replacement level until the late 1980s when a rapid fertility decline

common to all post-socialist countries began (Macura and MacDonald 2003).

Post-war developments in population migration were no less dynamic in

any of the two countries. In Austria, population movements towards the major

urban centres and sub-urbanisation in urban regions were dominant trends.

While sub-urbanisation was modest until the 1970s, it increased thenafter, and

gradually extended beyond the borders of urban regions, especially that of

Vienna (SA 2004b). Moreover, the net migration of larger cities turned

negative in the 1990s due to increasing out-migration from the major cities,

allowing us to hypothesise on the phenomenon of counter-urbanisation (cf.

Champion 1993, 31). Surprisingly, however, the share of the urban population

did not increase despite extensive rural to urban migration, but remained stable

over the whole post-war period. Sixty four percent of the 1950 Austrian

population lived in urban areas, while the corresponding figures for 1970, 1990

and 2000 were 68%, 67% and 67% (UN 2002, 166–167). Positive natural

increases in rural and negative ones in urban areas kept the balance in the early

post-war period, while at a later stage increasing numbers of immigrants in the

cities most likely compensated population losses there (SA 2004a, 49–50).

Urbanisation was also a dominant trend in post-war Poland

(Kupiszewski et al. 1998; Kok 1999; Rykiel and Jażdżewska 2002). Extensive

rural to urban migration was driven by massive industrialisation, the latter

which was a major economic priority of the Polish central authorities, similarly

to that in other planned economies. As opposed to Austria and other market

economies, sub-urbanisation was modest in Poland. Areas close to large cities

grew, but mostly due to in-migration from rural areas and small towns. This

phenomenon, known as ‘rural urbanisation’, largely resulted from housing

shortage in the cities and administrative restrictions on in-migration to the

cities aimed at regulating urban growth (Rykiel and Jażdżewska 2002, 278).

(On the contradiction between economic and spatial policies in planned
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economies, see Buckley 1995.) Since the late 1980s, however, rural-urban-

migration decreased considerably, and suburban areas began to receive

migrants from the cities in increasing numbers (Kupiszewski et al. 1998, 280;

Rykiel and Jażdżewska 2002, 284). Due to long-term population concentrations

of the Polish population, the share of the urban population grew significantly

until very recently. There were 39% of the Polish population living in urban

areas in 1950; the corresponding figures for 1970, 1990 and 2000 are 52%,

61% and 62% (UN 2002, 166–167).

Fertility and migration trends in the two countries have been studied in

detail, but little is known neither about the childbearing patterns of rural to

urban and other migrants nor the fertility differences across the settlement

hierarchy. The rural-urban fertility gap in Poland (Holzer and Kowalska 1997,

11; Vojtĕchovská 2000, 256) and the traditionally lower fertility in Vienna

compared to the rest of Austria (Sauberer 1981, 19; Chesnais 1992, 124; Lutz

et al. 2003, 185) are the only established facts we can find from previous

research. In this context, a comparative analysis of fertility trends for urban and

rural areas in the two countries becomes informative. While the comparison

does not reveal much on fertility of internal migrants, it still serves as a factor

motivating our current research and as a source for our hypotheses. It appears

that fertility in urban areas has systematically been lower than that in the rural

areas of both countries. The gap has decreased over time, but still exists. In the

1960s and the 1970s, urban areas exhibited a fertility that was 25–30% lower in

Austria and about 40% lower in Poland, and in the 1980s and the 1990s, the

corresponding figures were 10–20% for Austria and about 30% for Poland

(Figure 1)1. It is also of interest that below replacement fertility in urban areas

has a longer history than we expected, and that relatively high fertility in rural

areas was responsible for replacement level fertility until the 1970s and the

1990s in Austria and Poland, respectively. Moreover, although comparative

data are not available, we may assume that fertility in large cities in both

countries has obviously been at low levels for a very long time (cf. Lutz et al.

2003, 185).



11

Hypotheses on fertility of internal migrants

Our hypotheses come from previous two sections, and are as follows. First, we

assume that childbearing patterns vary across settlement hierarchy in both

Austria and Poland. More specifically, fertility levels decrease as the size of

settlement increases. We also believe that the differences remain even after

controlling for possible compositional differences across (observed) population

characteristics. Second, we draw from recent internal fertility literature on

migration and hypothesise that, overall, migrants exhibit fertility levels similar

to those of the population at destination (Brockeroff 1995; Lindstrom 2003;

Kulu 2003a). We assume that this hypothesis also holds when controlling for

the impact of (observed) personal characteristics. If so, then an answer to the

issue of adaptation versus (unobserved) selection becomes a major task in our

further analysis. Do we observe behavioural change in migrants because of the

changing socio-cultural and economic context, or do we have people of high

social mobility ambition or family-proneness, depending on the destination of

migration?

Third, we certainly expect to find some selection effects as residential

relocation is often related to union formation, and thus may be followed by

elevated fertility levels for first conception (Singley and Landale 1998;

Andersson 2004). This selectivity by reason of migration can be controlled for

when including partnership status and union duration in the analysis. Thus, we

may initially observe a higher (first) birth risk for migrants than for the

destination population, but this difference should disappear after controlling for

partnership status. Fourth, we have reasons to assume a drop in fertility levels

immediately after the move for people who move for reasons other than union

formation. The decline caused by disruptive factors associated with residential

relocation may be steeper for migrants moving to large cities, but presumably

may be a temporary phenomenon (cf. White et al. 1995; Kulu 2003a).

Concerning our country comparison, we believe that the major results are not
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very different between the two countries, despite their slightly different fertility

and migration histories, and post-war societal contexts. As fertility has been

varying across settlement hierarchy in both countries, we may assume that the

childbearing behaviour of migrants was also quite similar in the two countries.

A context-specific characteristic, however, that might have produced some

differences between countries is the fact that in planned economies a couple’s

chances to receive state housing increased considerably after having had a child

(Katus et al. 2002, 156). If this played a role in family planning, we may expect

elevated-fertility patterns for marriage-driven urban-bound migrations that are

stronger in Poland than in Austria.

Data, definitions and variables

Our data come from the Austrian and Polish Family and Fertility Surveys. The

Austrian FFS was carried out in 1995 and 1996 among 4,581 women and 1,539

men aged 20 to 54 (Prinz et al. 1998, 1, 53) (Table 1). The overall response rate

was 72%, which is rather good for a study of this content in present-day

Austria (Hoem et al. 2001b, 252). The Polish FFS was carried out in 1991

among 4,209 women and 4,335 men aged 18 to 49, with a response rate as high

as 95% (Holzer and Kowalska 1997, 49–51). Being part of the European-wide

FFS program, both surveys are based on a collection of event-histories. All

major demographic events that took place in the respondent’s life were

identified (to the accuracy of the month), including births, co-residential unions

and residential changes since age 15.

Our research populations consist of 3,980 Austrian women born 1941–

1976 and 4,109 Polish women born 1942–1973. We excluded from the

Austrian sample foreign-born people and those who lived abroad at age 15. In

addition, individuals who delivered incomplete data, gave first birth before age

15 or adopted a child were removed from both samples. We study the impact of

internal migration on first, second and third conceptions (leading to births).

There were 2970, 1853 and 630 such events in the Austrian and 3148, 2177 and
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857 in the Polish data, respectively. Our definition of migration to some extent

varies across countries. For Austria, we define a residential change crossing the

border of a district (Politischer Bezirk) as migration, whereas for Poland a

residential change over the border of a commune (gmina) is counted as

migration. The difference results from differences in data collection: while

information on the destination of a residential change was collected at the level

of district and region (but not at the commune level) in Austria, the Polish

respondents were requested to provide information on the destination

settlement of inter-commune moves. Although the Austrian data contains

information on all settlement changes, we restrict our analysis to residential

changes between districts. This is because, first, many settlement changes are

short-distance local moves within the same commune. Second, Polish

communes fall in-between Austrian communes and districts by average size of

area and population.

We go beyond the traditional rural-urban-dichotomy and distinguish

three types of settlements of origin and destination of migration: rural areas,

small towns and large cities. Urban areas over 100,000 inhabitants are

considered large cities, whereas urban settlements below 100,000 people are

defined as small towns2. The distinction between rural areas and small towns

was straightforward for Poland (because rural settlements form a separate

category in the data) but more difficult for Austria as direct information on the

type of settlement of origin and destination in Austria was not available. We

defined as rural areas those Austrian districts in which the population of the

largest settlement did not exceed 20,000 people. This turned out to be the best

(among many others) when we compared our results with information on the

type of settlement of residence at interview, information that the Austrian data

contains3. One more issue needs to be considered here – the borders of the

cities. While for Poland this issue does not require attention because sub-

urbanisation was insignificant until very recently, it is an issue in the case of

Austria. Recent data provided by Statistics Austria show that all major cities

extend beyond their administrative borders (Fuchs 1997). However, we defined
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the neighbouring districts as part of the city only for Vienna and not for other

cities. We proceeded from the fact that the majority of events we looked at in

our study took place from the 1960s to the 1980s, when sub-urbanisation was

not as spread as in present-day Austria.

We split the two data sets by conception episode following the general

logic of event-history data set up. Individuals are at risk since age 15 (for the

first conception) or previous birth (for the second and third conception). The

final censoring takes place at interview (in fact, nine months before) or at age

45. Residential episodes outside the country are excluded from the analysis for

Austria. (We do not have any information on emigration and return migration

of individuals for Poland, but the number of such episodes is certainly small as

international migration in general and return migration in particular were

negligible during the socialist period.) When conception occurred in the same

month as migration and union formation, we used the sequence of events as

follows: migration, union formation and conception. Thus, we assigned

simultaneous conceptions to the destination environment. This strategy, as we

will see later, allowed us to study in greater depth elevated fertility associated

with residential changes driven by union formation. In addition, we built two

multi-episode data sets for migration, which we needed for simultaneous

analyses. The risk of migration starts at age 15 or at previous migration. In

total, there are 2067 migration events in the Austrian and 3077 in the Polish

data. Corresponding numbers by destination of migration are as follows: 947

and 888 to rural areas, 435 and 1164 to small towns and 685 and 1025 to large

cities. We noticed variations across the two countries, which obviously results

from slightly different definitions of migration and the type of settlement of

residence.

Variables reflecting an individual’s migration history hold a central

position in our models. We include in the analysis a time-varying variable

showing an individual’s current residence and a variable indicating residence at

age 15 (for migrants). Table (2) provides the distribution of birth events

(conceptions) and the time that individuals were under risk across all
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combinations of categories of two variables for the two countries. The number

of categories we use in the main analysis, however, will be smaller, but we will

address this issue later. (In addition, an originally “static” variable showing

current residence for migrants becomes “dynamic” when the risk of conception

at destination is allowed to vary over time since migration, instead of being

constant.) We control for several demographic variables when testing various

hypotheses concerning the impact of residential change on childbearing. First,

we include an individual’s age and time since previous birth (for the second

and third conceptions). Second, we control for partnership status and union

duration. We also include a calendar time to capture the impact of the changing

context.

Next, we include education enrolment, employment status and the level

of education to control for the effect of an individual’s socio-economic

characteristics. We also use the number of siblings to individuals and her

religiosity. Finally, we included the number of migrations to capture the

“interim” experience of migrants and the reason behind migration to further

control for the selectivity of migrants. Several other variables for both countries

were available in preliminary analyses (e.g. showing parental divorce, whether

the previous child was with the same partner or not, whether the previous child

was born in the current residence or not). We also tested the effects of some

variables that were available only for one of the two countries (the education of

the respondent’s father, the distribution of housework activities between

parents). We exclude all these variables from our main analysis because their

effect on fertility was not significant or their impact did not change the effect of

residential change on fertility. The strategy based on the latter is known as a

harmless misspecification of the model (Hoem 1995).

Methods and modelling strategy

We use intensity regression or (multivariate) indirect standardisation (Hoem

1993) as a research method. We estimate several models to examine in greater
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detail various hypotheses proposed by the literature. We begin with a simple

model, looking at the effect of migration on conception and controlling for only

age and time since previous birth (for the second and third births). We then

include in our analysis partnership status and union duration with the aim of

seeing the extent to which residential relocation driven by union formation

influences migrant fertility. In the third model, we also control for the socio-

economic selectivity of migrants when assessing the effects of residential

change on childbearing. Our basic model can be formalised as follows:

 

(1) � � �++++=
k j l illijjikki

twxtuztyt )()()()(ln βαµ ,

where µi(t) denotes the intensity of (first, second or third) conception for

individual i, y(t) denotes a piecewise linear spline that captures the impact of

baseline duration on the intensity. zk(uik + t) denotes the spline representation of

the effect of a time-varying variable that is a continuous function of t with

origin uik. xij represents the values of a time-constant variable and wil(t)

represents a time-varying variable whose values can change only at discrete

times.

We then look at the role unobserved selectivity possibly plays in

accounting for differences between movers and stayers (which we expect to

find). We build a simultaneous-equations model to estimate jointly three

equations for fertility and another three equations for migration according to

migration destination. We identify a person-specific heterogeneity term for the

fertility equations and person-specific residuals for each migration equation as

selectivity of migrants may vary according to their destination. Allowing

correlation between the (person-specific) residual of fertility and those of

migration equations, we identify possible migration endogeneity in the fertility

process and control for unobserved selectivity when analysing the impact of

residential change on childbearing (Lillard 1993). The model can be formalised

as follows:
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where µi
C1(t), µi

C2(t), µi
C3(t) denotes the intensities of the first, second and third

conceptions, respectively, and µim
R(t), µim

S(t), µim
L(t) represents the risks of

migration to rural, small urban and large urban destinations in the competing

risk framework4. εi
C, εi

R, εi
S and εi

L are person-specific heterogeneity terms for

fertility, migration to rural, small urban and large urban areas, respectively. The

identification of our model is attained through within-person replication: many

women have given several births, and some people have made several moves to

the same destination (cf. Lillard et al. 1995, 446).

Finally, we study the fertility patterns of migrants at destination in

greater detail. We extend our previous models, allowing the intensity of

conception to vary over time since arrival in the settlement instead of assuming

a constant risk (we did so far). Technically, this is achieved by substituting the

“jump-function”-representation with the linear-spline-representation of the

effect of residential change on childbearing. We look at the patterns of first

conception only as expected changes are most colourful here and the number of

events sufficiently large for a more detailed analysis.

Effect of migration on fertility in two countries

We began our analysis by running a set of models to study the impact of

various destination environments on childbearing of migrants with different

origins (residence at age 15 or previous residence). For both countries, our

analysis showed no significant variation among migrants with different origins

living in the same destination environment. Thus, we collapsed the categories
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of origin and left only destination of migration in our main analysis, with two

exceptions: residence at age 15 is included in the models for second birth

(Poland) and for third birth (Austria). The major residential categories we then

use are as follows: non-migrational and migrational episodes in rural, small

urban and large urban areas. The episode is non-migrational if an individual

has not moved since age 15. Migrational episodes are defined according to

destination whatever the origin of migrants.

Let us now present the results of our main analysis. We begin our

comparative analysis with the patterns of first birth across three basic models,

and then move to second and third births. In the first model, we look at the

effect of migration on first conception, controlling for age of women only. We

see quite similar patterns for the two countries (Tables 3 and 4, Model 1). First,

the larger the settlement, the lower the risk of first conception among non-

migrants. Second, and more interestingly, in all destinations (except the large

cities of Austria) migrants exhibit fertility levels that are far above average, and

the levels relative to those of non-migrants are particularly high in Poland.

Migrants in rural areas in Austria and those in small towns have a risk of first

birth that is higher by 33% and 21%, respectively, compared to natives in rural

areas, while the corresponding figures for Poland are 3.3 and 2.2 times as high,

and 22% for migrants in the large cities. Next, we control for partnership status

and union duration (Tables 3 and 4, Model 2). The fertility levels of migrants

decrease significantly, and migrants now display fertility levels similar to those

of non-migrants at destination. Clearly, the elevated migrant fertility pattern we

originally observed for both countries did result from a significant portion of

residential changes driven by family formation among all migrations.

In the third model, we also control for the socio-economic selectivity of

the population, in addition to the number of migrations and the reason for their

residential change. We see that the differences across the settlement hierarchy

become smaller, but remain significant, and that migrants still exhibit fertility

levels similar to those of natives at destination (Tables 3 and 4, Model 3). Some

variation across countries can also be noticed. While the intensity of first
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conception decreases with increasing size of settlement in Austria, only

residents of the large cities differ from others as they have lower fertility levels

in Poland. Concerning the effect of two migration-related characteristics, we

see, first, that people who have moved twice and more face a higher risk of first

conception in Austria than those who have changed their residence once only.

There is no such difference for Poland. Second, migrants who move for family-

related reasons have a higher intensity of first conception in Austria (even after

having controlled for partnership status and union duration), whereas higher

fertility levels can be associated with housing-related moves in Poland.

The patterns of second conception are also interesting, although they

change much less across the models. As the changes are negligible, we pass the

first two models and report the results of the third model only. We see that the

intensity of second conception is relatively low in the large cities of both

countries, and that migrants exhibit fertility levels similar to non-migrants at

destination (Tables 3 and 4, Model 3). The major difference between the

countries stems from the fact that the rural-urban-distinction clearly is evident

in Poland, while the residents of the large cities differ from others in Austria.

This is opposite to the patterns we observed for first birth. Another difference is

that the origin of migrants also matters for Poland. More specifically, migrants

who come from large cities have a relatively low fertility in all destinations, a

finding that is not very surprising. The impact of the number of migrations is

not significant in either country (the reason for migration was not included in

the analysis as it had relevance for a small group of people only who had

moved after first birth).

The patterns of third conception are similar to the previous ones,

although they have a specific character as well. Again, we report the results of

the third model only, as the changes across the models are not significant. We

see, first, that the residents of the large cities have a relatively low intensity of

third conception in Austria, while in Poland the risk is also low for people in

small towns (Tables 3 and 4, Model 3). This is similar to what we observed for

second births. Second, overall, migrants display fertility levels similar to those
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of non-migrants at destination, but the patterns are less uniform than for first

and second births. Surprisingly, migrants in rural areas in Austria have a

significantly lower risk of third conception compared to natives. A relatively

low risk for migrants of rural origin is also striking. Nevertheless, our major

findings across the three births for both countries show that people in urban

areas in general and in the large cities in particular have a lower fertility

compared to those living in rural areas. Further, migrants exhibit fertility levels

similar to those of non-migrants at destination, with some minor exceptions.

Clearly, our next step is thus to study whether migrants change their behaviour

in response to a change in the social context or whether we are dealing with

people whose fertility preferences are similar to those of the population at

destination.

To identify and control for unobserved selectivity of migrants, we next

include in the analysis a person-specific residual for fertility equations and

separate residuals for each migration equation, allowing for a correlation

between the heterogeneity terms. The model fit improves significantly for both

countries. The standard deviations of all heterogeneity terms are significantly

different from zero, and the magnitude of coefficients is quite similar for both

countries (Table 5). However, most correlation coefficients between the

person-specific residual of fertility equations and those of migration equations

are not different from zero. Only correlation between the residual of fertility

equations and that of migration to rural areas in Poland is positive (0.48) and

significant. Thus, while unobserved determinants of childbearing are present

among populations of both countries, people with specific fertility-related

(read: fertility-raising) characteristics are over-represented only among

migrants to rural areas in Poland. Controlling for unobserved fertility

determinants of the two populations and the positive (unobserved) selection of

migrants to rural areas in Poland does not change the coefficients of our main

interest significantly (Tables 3 and 4, Model 4). The coefficients for rural

migrants in Poland change compared to previous models, but not to a great

extent. Still, migrants in rural areas now exhibit a significantly lower risk of
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first conception than non-migrants there. To sum up, our simultaneous analyses

showed that rural-bound migrants in Poland are (to some degree) a selective

group in their fertility preferences (or intentions), but most migrants in Austria

and Poland change their behaviour in response to a change in the social context

after residential relocation.

Let us finally study the childbearing patterns of migrants at destination

in more detail. We extend our first and third models (the fourth model is very

similar to the third one), allowing the intensity of conception to vary over time

since arrival in the settlement. We focus on the risk of first conception only as

changes over time are most interesting here and the number of events sufficient

for a more detailed analysis. The results are presented in the graph in order to

assist interpretation. Allowing the intensity of conception to vary over time

improves the models (1) fit significantly (Austria: LR = 18.5 with 4 df, p <

0.01; Poland: LR = 469.8 with 6 df, p < 0.01). Our analysis supports previous

results on the high risk of first conception for migrants in all destinations

(except in the large cities of Austria) (Figure 2). Moreover, the analysis reveals

that the risk is particularly high immediately after migration and then gradually

decreases, pointing thus to a strong inter-connection between migration, union

formation and childbearing in Austria and Poland.

The second graph shows the fertility patterns for Austria and Poland

after having controlled for the demographic and socio-economic selectivity of

the migrants. Again, the model with time-varying intensity is significantly

better than that where the risk is constant (Austria: LR = 5.8 with 1 df, p <

0.05; Poland: LR = 15.5 with 4 df, p < 0.01). As expected, the elevated risk of

conception immediately after migration observed previously (almost)

disappears completely when controlling for partnership status and union

duration. The intensity of first conception for migrants to rural and small urban

destination is now stable over time (Figure 3). Another and more interesting

pattern common to both countries is a low risk of first conception for people

who move to large cities. The drop in fertility levels, however, is a short-term

one, and reaches by the end of the first year since residential relocation the
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levels characteristic for natives at destination. To sum up, our analysis of

changing fertility patterns thus shows that people who move because of union

formation exhibit elevated fertility levels after migration, whereas many of

those who move to large cities (for reasons other than family formation) delay

childbearing for a while, whatever their reasons. (A similar pattern would have

also been expected for migrants to other destinations, but the model with

constant risk turned out to be the best for them – except for migrants to rural

areas in Poland, who displayed a specific fertility pattern.) Before we

summarise and discuss our major results on migrant childbearing in Austria

and Poland, we present our results on the effect of other variables.

Impact of other variables

The results on the effect of other variables correspond to patterns described in

the literature, and we report them here briefly. In Austria, the intensity of first

conception is the highest during the twenties, while in Poland it culminates in

the first half of the twenties, thus confirming a relatively early start of

childbearing in Eastern and Central Europe compared to the Western

neighbours since the 1970s (Vikat 1994) (Table 6). As expected, union

formation and marriage significantly increase the propensity of first

conception. However, the rise is much larger and the subsequent decrease

deeper for Poland, pointing to: first, a traditionally high share of single mothers

in Austria (Prinz et al. 1998, 28–29) and a low proportion in Poland (Holzer

and Kowalska 1997, 31); second, a very strong concentration of conceptions in

the beginning of union in Poland (Oláh and Frątczak 2003a, 237). Concerning

the effect of time, we notice decreasing first birth intensities in Austria from the

mid-1960s to the late 1980s and an increase thenafter, while the risk in Poland

at first increases and then remains stable. The Austrian pattern reflects the

gradual postponement of childbearing there, which continued until the late

1980s (Coleman 1996, 21).
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The lower intensity of first conception during education intervals

corresponds to expectations (Baizan et al. 2002, 39; Oláh and Frątczak 2003a,

237). A low risk of first conception for employed women in Austria and a

relatively high risk for their counterparts in Poland are not surprising (cf.

Kreyenfeld 2004, 302–303). The latter pattern results from the fact that in the

context of full and compulsory employment, inactivity before childbearing

obviously does indicate health problems (Kreyenfeld 2004, 301). The lower

intensity of first conception for women with secondary and higher education in

Poland corresponds to expectations (Oláh and Frątczak 2003a, 236). In Austria

only women with secondary education have a relatively low risk. As expected,

the larger the number of siblings, the higher the propensity to have the first

child in both countries (Baizan et al. 2002, 39; Oláh and Frątczak 2003a, 236;

Kreyenfeld 2004, 302–303). Religious people have somewhat lower first birth

intensities compared to others in Poland, while this does not apply to Austria.

A tendency of religious people to have either no children at all or many of them

has also been observed in some other contexts (Katus et al. 2002, 175–177; cf.

Kreyenfeld 2004, 303).

The intensity of second and third conception rises rapidly during the

first year after previous birth and then decrease, as expected (Hoem et al.

2001a, 46; Oláh and Frątczak 2003b; cf. Vikat et al. 2004, 12). Interestingly,

however, Austrian women seem to have somewhat shorter birth-intervals than

their Polish counterparts (even after controlling for age). Second and third birth

intensities decrease with age and union duration, and this is, again, not

surprising. The propensity of second birth in Austria until the mid-1970s and

third birth during the most observation period diminishes, as expected (Buber

and Prskawetz 2000, 6; cf. Vikat et al. 2004, 12). Similarly, childbearing

intensities in Poland have decreased since the mid-1980s (Holzer and

Kowalska 1997, 11). The lower risk of childbearing during intervals in

education and employment does not need to be commented here. The relatively

high second and especially third birth intensities for highly educated women in

Austria would require an explanation, however. Further analysis has shown that
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the patterns of elevated fertility for highly educated women disappear when

controlling for their relative age at the start of childbearing and the educational

attainment of their partner (Hoem 2001b, 257–258). Also, we see that the risk

of second and third birth rises with increasing numbers of siblings and

religiousness, which is, again, not surprising (Hoem et al. 2001a, 46; Oláh and

Frątczak 2003b).

Summary and discussion

Let us now summarise the major results of our comparative study and discuss

the role of migration in shaping the childbearing patterns of the two

populations. First, our analysis showed significant variation in the fertility

levels across settlement hierarchy both in Austria and Poland, as expected.

Natives in urban areas in general and large cities in particular had a lower

fertility compared to non-migrants in rural areas. Significant fertility

differences across various settlements in both countries remained also when

controlling for socio-demographic characteristics of population. A close look at

the fertility patterns revealed that the variation in first birth risk was larger in

Austria, while differences in second and third birth intensities were bigger in

Poland.

Second, we observed a relatively high risk of first conception for the

migrant population at all destinations in both countries (except the large cities

of Austria), and the levels were particularly high in Poland. The elevated

fertility for migrants disappeared, however, when controlling for partnership

status and union duration, and migrants then displayed fertility levels similar to

non-migrants at destination. Our analysis on second and third birth intensities

showed that migrants exhibited fertility levels similar to those of natives at

destination across all models for both countries. Subsequent simultaneous

analyses revealed the presence of unobserved selectivity for movers to rural

areas in Poland. This discovery changed our main results to a very little and

insignificant extent (the risk of conception for migrants to rural areas in
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previous models was slightly overestimated). Besides showing similar fertility

levels for movers and stayers at destination in general, our analysis also points

to some exceptions. Migrants from the large cities had a relatively low second

birth risk at all destinations in Poland, whereas migrants from the rural areas

had surprisingly low third birth intensities in Austria. In addition, the third birth

risk was relatively low for all migrants in rural areas in the same country.

Finally, a closer look at the changing patterns of first conception intensities

showed a short-term drop in the risk levels for people who moved to the large

cities.

Let us now discuss the causes behind the observed patterns, starting with

decreasing fertility levels across the settlement hierarchy. Why are the fertility

levels lower in urban areas in general and in large cities in particular? At least

three (partly competing and in part complementary) explanations can be

offered. First, most people in rural settlements both in Austria and Poland live

in single family houses, while in urban areas, especially in large cities, flats in

multi-storey dwellings are the dominant feature (SA 2003). Living space in

family houses is usually large (cf. Kulu 2003b). Thus, differences in housing

type and size may account for varying fertility levels across the settlement

hierarchy. Second, differences in other resources and costs may also play a

role. While the direct economic costs of child-raising may vary across

settlements within the context of a market economy (Austria) more so than a

planned economy (Poland), the differences in opportunity costs were

significant in both cases. Clearly, in urban areas, especially in large cities,

wider (work or leisure-related) opportunities open up. Having children,

however, often means that the possibility of taking these opportunities is rather

small, if not redundant at all. Third, varying norms and values across

settlements should be stressed. Research has shown that life in rural settlement

is more ‘traditional’ and the notion of family still stronger. What is more, the

rural population can be considered a major ‘regional sub-culture’, distinct from

urban ones (cf. Lesthaeghe and Neels 2002).
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Our research does not provide an answer to the question which of the

three factors (if any) is the most important in accounting for changing fertility

levels across various settlements in both countries. It nevertheless shows that

internal migrants, whatever their origin, adopt the fertility behaviour prevalent

at destination because of a change in context. As the risk of first conception for

migrants rather quickly followed that of natives at destination, one may argue

that economic factors are more important than cultural ones. However, the

differences in first birth intensities across various settlements were not very

large (even in Austria), and the number of events not enough to draw detailed

conclusions on varying fertility levels for migrants at destination. While

migrant adaptation (whatever the reasons) is a major result of our research, it

also points to a socialisation-effect. However, we were not able to analyse this

effect in detail because the impact of childhood residence for migrants was

significant only in two models out of six. Whether the ‘outliers’ reflect some

specific conditions or point to a ‘real’ (and more universal) socialisation-effect

will remain an issue for further research.

The elevated risk of first conception for migrants to rural and small

urban areas in both countries is not surprising: Many migrations to rural

settlements and towns are driven by union formation, while other reasons are

mostly behind the moves to large cities. Thus, we observed selectivity of

migrants by childbearing intentions. This selectivity was easy to capture

including partnership status and union duration in the models. (The reason

behind migration did further control for this selectivity.) At first sight, a by far

higher risk of first conception for migrants in Poland, especially in towns and

cities, seems to support the importance of housing policies specific to planned

economies in shaping childbearing patterns. However, the difference across

countries we observed may mostly stem from the fact that the Polish data

contained more local moves than did the Austrian one5. Another factor to

consider is the presence of unobserved selectivity for migrants to rural areas in

Poland. Further analysis revealed that behind this pattern were mostly women

who first moved, then conceived a child and only thenafter entered union (if at
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all). While some of them were moving with union formation in mind, others

may have not (yet) planned pregnancy and subsequent union. The reason for

observing such a pattern among rural and not small urban migrants remains

unclear. Maybe contraceptive practices are less efficient in rural areas.

Finally, let us turn to the disruption effect we observed for migrants to

large cities both in Austria and Poland. While postponement of childbearing

due to residential relocation may be a natural option for most movers, it is

much more difficult to explain why only migrants to large cities and not to

other areas experienced the disruption-effect. We believe that two factors may

account for this. First, compositional differences possibly still play a role. In

our analyses, we controlled for the fact that people moving for family reasons

were over-represented in rural and small urban destinations, and that those

moving for other reasons were more numerous in the cities. However, we were

not able to study if the patterns for movers with various reasons were different

at the same destination. If this were the case, then our average patterns should

be closer to the behaviour of the dominant group(s) at destination. Second, the

city context certainly has its own effects. Settling in a large city requires great

efforts, as opportunities to consider are wide and difficult to estimate

beforehand. As a result, first housing for newcomers is often short-term only

(Clark and Huang 2003). Moreover, people who come from smaller places may

intentionally direct all their energy to quickly adjusting to city life during the

first months or year after arrival.

Our study thus showed significant variation in the fertility levels across

the settlement hierarchy, and that people who moved from one settlement to

another adopted the fertility behaviour dominant at destination. We also found

evidence for an elevated first birth risk for women who changed their residence

because of union formation, and for a short-term postponement of childbearing

for those who moved to a large city. When comparing patterns across countries,

the results are quite similar, despite slightly different fertility and migration

histories and a post-war societal context that differed between the two

countries. (Previous research has shown similar fertility patterns also for
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internal migrants in Estonia (Kulu 2003a).) This is not surprising, as similar

variations in the economic and cultural determinants of fertility across

settlements do exist both in Austria and Poland, and migrants therefore

experienced rather similar changes. One notable difference between the

countries that requires brief discussion is the fact that the risk of first birth

varied across the settlement hierarchy more so in Austria than in Poland,

whereas differences in second and third birth intensities were larger in Poland.

The transition to first child was thus spatially more selective in Austria, while

that to second and third child was in Poland. Whether the difference did result

from country- or wider system-specific factors remains to be seen. We can only

add to the question by asking why women in urban areas, especially in large

cities, were prone to staying childless in Austria, while in Poland most of them

gave a birth to one child at least.

Future research on internal migrant fertility should focus on at least two

interrelated topics: First, information on housing conditions. This would enable

deeper insight into determinants of varying fertility levels across settlement

hierarchy and the causes behind the fertility adaptation of migrants. Second, the

effect of sub- and counter-urban moves on childbearing behaviour. While

urbanisation undoubtedly has been a factor that promoted decreasing fertility

levels in many developed countries, extending sub-urbanisation may be a key

(if any) leading to rising fertility levels in Europe.
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Notes

1 – Official data on urban-rural fertility differentials in Austria were not available to this

study. Our estimates of the TFR across Austrian settlements are based on information

available on the Austrian province Oberösterreich and our own calculations using the

Austrian FFS data. (The latter, however, does not allow us to differentiate to great detail

between rural settlements and small towns. For information on changing fertility across

settlements (and districts) in Oberösterreich, see AOL 2003, 18.)
2 – Ideally we would have a separate category for the capital (or the largest) city, but the

information is not available for Poland. As our study is of a comparative nature, we gave up

the idea of having a separate category for the capital city just for Austria. Our preliminary

analysis showed that the loss of information was not significant if we kept the capital city of

Vienna together with other major cities in Austria (Graz, Linz, Salzburg and Innsbruck).
3 – However, the category ‘rural’ also covers the smallest towns, mostly those with a

population below 10,000. Our various experiments (with the size, density and sectoral

composition of the populations) showed that the rural areas could not be distinguished from

the smallest towns in Austria when information on migration origin and destination was

available at the level of district and not commune. Thus, the variable constructed does not

reflect the official urban-rural-distinction in every detail, but nevertheless captures the ‘degree

of urbanisation’ of settlements of origin and destination rather well.
4 – The reason behind considering destination and not the origin of migration will become

clear in the course of the data analysis.
5 – Specific childbearing patterns for marriage-migrants in Poland (if existent) may also result

from poor access to modern contraceptives within the context of a planned economy.
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Table 1. Basic information on the Austrian and Polish FFS female samples.

Austria Poland
Survey year 1995–96 1991
Age range of respondents 20–54 18–49
Sample size 4581 4209
Response rate 72% 95%
Research population 3980 4109
Reasons for exclusion:
   Foreign-born or abroad at age 15 403 –
   Incomplete data or other 198 100

Source: Holzer and Kowalska 1997; Prinz et al. 1998.
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Table 2. Person-months (exposures) and births (occurrences) across residential categories in Austria and Poland.

Austria Poland
First birth Second birth Third birth First birth Second birth Third birth

Person- Births Person- Births Person- Births Person- Births Person- Births Person- Births
months months months months months months

Non-migrants in rural areas 190505 1348 47899 736 64923 275 142465 915 20289 496 32168 234
Rural migrants in rural areas 14191 215 14803 245 26378 85 8666 304 15785 390 26583 216
Small town migrants in rural areas 2556 46 2133 40 3145 20 1682 57 2625 68 5014 39
Large city migrants in rural areas 4782 56 3837 59 5449 20 510 17 1106 17 1165 5
Migrants (no origin) in rural areas 705 8 623 8 1410 2
Non-migrants in small towns 62412 383 14243 217 18802 66 110102 651 23271 295 22385 77
Rural migrants in small towns 8052 104 4805 75 6001 37 10269 198 13270 211 22770 91
Small town migrants in small towns 4266 66 3761 52 4094 29 9109 200 13147 204 18124 74
Large city migrants in small towns 953 17 708 10 1129 7 788 23 2315 27 1805 7
Migrants (no origin) in small towns 435 4 148 2 267 0
Non-migrants in large cities 78940 445 23045 246 23078 52 84561 454 20603 203 15713 55
Rural migrants in large cities 25569 207 10773 120 10251 22 7589 103 7509 91 11439 22
Small town migrants in large cities 5431 32 1980 19 1306 6 9110 103 8104 71 6010 10
Large city migrants in large cities 3994 27 2224 18 2387 9 9560 123 14753 104 11473 27
Migrants (no origin) in large cities 665 12 339 6 989 0

Total 403454 2970 131320 1853 169606 630 394410 3148 142776 2177 174648 857
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Table 3. Effect of residence and migration on intensity of conception leading to birth
in Austria (relative risks).

Model 1 Model 2 Model 3 Model 4
First conception
Current residence
Non-migrants in rural areas 1 1 1 1
Migrants in rural areas 1.33 *** 1.05 0.95 0.87
Non-migrants in small towns 0.82 *** 0.80 *** 0.85 *** 0.80 ***
Migrants in small towns 1.21 ** 0.91 0.84 * 0.77 *
Non-migrants in large cities 0.70 *** 0.63 *** 0.69 *** 0.64 ***
Migrants in large cities 0.70 *** 0.62 *** 0.67 *** 0.57 ***
Number of migrations (for migrants)
1 migration 1 1
2+ migrations 1.19 ** 1.19
Reason for migration (for migrants)
Other 1 1
Family 1.15 * 1.23 **
Housing 0.83 0.83
Second conception
Current residence
Non-migrants in rural areas 1 1 1 1
Migrants in rural areas 1.14 ** 1.11 1.11 1.02
Non-migrants in small towns 1.07 1.07 1.07 1.07
Migrants in small towns 1.07 1.07 1.07 1.03
Non-migrants in large cities 0.79 *** 0.79 *** 0.85 ** 0.76 ***
Migrants in large cities 0.82 ** 0.84 * 0.89 0.78 *
Number of migrations (for migrants)
1 migration 1 1
2+ migrations 1.01 0.99
Third conception
Current residence
Non-migrants in rural areas 1 1 1 1
Migrants in rural areas 0.84 0.81 * 0.76 ** 0.72 **
Non-migrants in small towns 0.82 0.82 0.83 0.81
Migrants in small towns 1.27 1.26 1.06 1.01
Non-migrants in large cities 0.64 *** 0.66 *** 0.73 * 0.65 **
Migrants in large cities 0.64 ** 0.63 ** 0.61 ** 0.53 ***
Residence at age 15 (for migrants)
Rural area 1 1 1 1
Small town 1.60 *** 1.63 *** 1.62 *** 1.79 ***
Large city 1.35 1.44 * 1.45 * 1.45 *
Number of migrations (for migrants)
1 migration 1 1
2+ migrations 1.22 1.17

Significance: ‘*’ =10%; ‘**’=5%; ‘***’=1%.



36

Table 4. Effect of residence and migration on intensity of conception leading to birth
in Poland (relative risks).

Model 1 Model 2 Model 3 Model 4
First conception
Current residence
Non-migrants in rural areas 1 1 1 1
Migrants in rural areas 3.33 *** 1.04 0.94 0.79 **
Non-migrants in small towns 0.89 ** 0.92 1.02 1.02
Migrants in small towns 2.16 *** 0.97 0.99 0.98
Non-migrants in large cities 0.74 *** 0.65 *** 0.80 *** 0.78 ***
Migrants in large cities 1.22 *** 0.65 *** 0.73 *** 0.70 ***
Number of migrations (for migrants)
1 migration 1 1
2+ migrations 0.98 0.93
Reason for migration (for migrants)
Other 1 1
Family 1.09 1.10
Housing 1.32 ** 1.35 **
Second conception
Current residence
Non-migrants in rural areas 1 1 1 1
Migrants in rural areas 1.12 * 1.12 * 1.09 0.94
Non-migrants in small towns 0.59 *** 0.59 *** 0.67 *** 0.62 ***
Migrants in small towns 0.84 ** 0.85 ** 0.86 * 0.87
Non-migrants in large cities 0.51 *** 0.51 *** 0.60 *** 0.54 ***
Migrants in large cities 0.61 *** 0.63 *** 0.66 *** 0.63 ***
Residence at age 15 (for migrants)
Rural area 1 1 1 1
Small town 0.89 0.88 * 0.93 0.89
Large city 0.68 *** 0.68 *** 0.77 ** 0.70 ***
Number of migrations (for migrants)
1 migration 1 1
2+ migrations 1.09 1.02
Third conception
Current residence
Non-migrants in rural areas 1 1 1 1
Migrants in rural areas 1.09 1.04 1.10 0.93
Non-migrants in small towns 0.50 *** 0.49 *** 0.54 *** 0.49 ***
Migrants in small towns 0.68 *** 0.66 *** 0.70 *** 0.68 ***
Non-migrants in large cities 0.55 *** 0.57 *** 0.67 *** 0.59 ***
Migrants in large cities 0.38 *** 0.38 *** 0.41 *** 0.35 ***
Number of migrations (for migrants)
1 migration 1 1
2+ migrations 1.10 1.03

Significance: ‘*’ =10%; ‘**’=5%; ‘***’=1%.
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Table 5. Standard deviations and correlations between person-specific residuals.

Austria Poland
Model 4 Model 4

Standard deviations
Fertility 0.690 *** 0.435 ***
Migration to rural areas 0.969 *** 0.976 ***
Migration to small towns 1.223 *** 1.306 ***
Migration to large cities 1.430 *** 1.198 ***
Correlations a

Fertility and migration to rural areas 0.155 0.484 ***
Fertility and migration to small towns 0.066 0.025
Fertility and migration to large cities 0.072 0.084

Significance: ‘*’ =10%; ‘**’=5%; ‘***’=1%.

a – Correlations between the person-specific residuals of three migration equations were also
estimated, but are not presented here.
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Table 6.  Effect of control variables on intensity of conception leading to birth in
Austria and Poland (parameter estimates and relative risks).

Austria Poland
Model 3 Model 4 Model 3 Model 4

First conception
Linear splines
Constant (baseline) -3.583 *** -3.813 *** -5.256 *** -5.419 ***
Age (baseline)
15–19 years (slope) 0.417 *** 0.470 *** 0.536 *** 0.545 ***
20–24 years (slope) 0.005 0.057 *** -0.004 0.023
25–29 years (slope) 0.019 0.055 *** -0.074 *** -0.061 ***
30+ years (slope) -0.131 *** -0.111 *** -0.123 *** -0.125 ***
Cohabitation (ref=single)
Enter cohabitation (constant) 1.374 *** 1.393 *** 2.465 *** 2.453 ***
0–1 years (slope) -0.567 *** -0.518 *** -0.708 ** -0.580 *
2–3 years (slope) 0.016 0.023 -0.318 * -0.302 *
4+ years (slope) 0.004 0.013 0.013 0.006
Marriage (ref=cohabitant)
Enter marriage (constant) 0.780 *** 0.770 *** 0.726 *** 0.753 ***
0–1 years (slope) 0.104 0.224 -0.125 -0.085
2–3 years (slope) -0.118 * -0.034 -0.115 -0.079
4+ years (slope) -0.163 *** -0.158 *** -0.172 *** -0.160 ***
Year
–1974 (slope) -0.022 *** -0.026 *** 0.033 *** 0.037 ***
1975–84 (slope) -0.025 *** -0.031 *** 0.007 0.009
1985+ (slope) 0.028 *** 0.029 *** 0.003 0.005
Categorical variables
Education enrollment
Not enrolled 1 1 1 1
Enrolled 0.44 *** 0.44 *** 0.43 *** 0.42 ***
Education level
Basic 1 1 1 1
Secondary 0.69 *** 0.60 *** 0.81 *** 0.75 ***
Higher 1.01 0.86 0.81 ** 0.69 ***
Employment status
Not employed 1 1 1 1
Employed 0.77 *** 0.73 *** 1.10 * 1.10 *
Number of siblings
0–1 1 1 1 1
2 1.19 *** 1.21 *** 1.10 * 1.11 *
3+ 1.32 *** 1.38 *** 1.26 *** 1.30 ***
Religiousness
No 1 1 1 1
Somewhat 1.03 1.02 0.90 ** 0.88 ***
Very 0.97 0.92 0.90 * 0.88 *
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Table 6. (continued).

Austria Poland
Model 3 Model 4 Model 3 Model 4

Second conception
Linear splines
Constant (baseline) -1.522 ** -2.166 *** -1.565 ** -1.991 ***
Time since first birth (baseline)
0–1 years (slope) 1.339 *** 1.348 *** 0.840 *** 0.827 ***
2–3 years (slope) -0.044 -0.024 -0.011 -0.046
4–5 years (slope) -0.188 *** -0.198 *** 0.109 ** 0.108 *
6+ years (slope) -0.086 *** -0.126 *** -0.146 *** -0.167 ***
Age
–19 years (slope) -0.151 -0.104 0.037 0.075
20–24 years (slope) 0.061 *** 0.131 *** -0.021 0.005
25–29 years (slope) 0.034 ** 0.100 *** -0.013 0.008
30+ years (slope) -0.097 *** -0.068 *** -0.097 *** -0.093 ***
Cohabitation
0–1 years (slope) -0.448 ** -0.446 ** -0.388 * -0.412 *
2–3 years (slope) -0.081 * 0.011 -0.185 *** -0.098
4+ years (slope) -0.107 *** -0.079 *** -0.085 *** -0.060 ***
Marriage (ref=cohabitant)
Enter marriage (constant) 0.693 *** 0.796 *** n. e. n. e.
Year
–1974 (slope) -0.049 *** -0.066 *** -0.001 0.004
1975–84 (slope) 0.012 0.006 0.034 *** 0.039 ***
1985+ (slope) 0.018 * 0.012 -0.040 ** -0.041 **
Categorical variables
Education enrollment
Not enrolled 1 1 1 1
Enrolled 0.64 ** 0.56 ** 0.68 ** 0.62 ***
Education level
Basic 1 1 1 1
Secondary 1.06 0.95 0.84 *** 0.77 ***
Higher 1.26 ** 1.12 0.92 0.81 *
Employment status
Not employed 1 1 1 1
Employed 0.74 *** 0.68 *** 0.96 0.95
Number of siblings
0–1 1 1 1 1
2 1.03 1.09 1.10 1.13 *
3+ 1.16 *** 1.30 *** 1.30 *** 1.37 ***
Religiousness
No 1 1 1 1
Somewhat 1.17 *** 1.21 *** 1.35 *** 1.38 ***
Very 1.33 *** 1.39 *** 1.40 *** 1.43 ***
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Table 6. (continued).

Austria Poland
Model 3 Model 4 Model 3 Model 4

Third conception
Linear splines
Constant (baseline) -1.577 ** -2.252 *** -0.810 -1.145
Time since second birth (baseline)
0–1 years (slope) 1.121 *** 1.148 *** 0.697 *** 0.683 ***
2–3 years (slope) -0.139 * -0.179 ** -0.057 -0.078
4–5 years (slope) 0.090 0.034 0.286 *** 0.253 ***
6+ years (slope) -0.055 * -0.102 *** -0.042 -0.063 *
Age
–24 years (slope) -0.051 0.032 -0.011 0.032
25–29 years (slope) -0.012 0.059 -0.029 0.000
30–34 years (slope) -0.026 0.021 -0.056 * -0.039
35+ years (slope) -0.147 *** -0.107 ** -0.006 0.003
Cohabitation
0–1 years (slope) -0.008 -0.128 -0.423 -0.632
2–3 years (slope) -0.248 ** -0.280 ** -0.354 *** -0.353 ***
4+ years (slope) -0.102 *** -0.075 *** -0.178 *** -0.162 ***
Year
–1974 (slope) -0.063 ** -0.089 *** -0.035 -0.034
1975–84 (slope) 0.007 0.000 0.020 0.025 *
1985+ (slope) -0.039 ** -0.046 ** -0.045 * -0.043 *
Categorical variables
Education enrollment
Not enrolled 1 1 1 1
Enrolled 0.54 0.50 0.89 0.87
Education level
Basic 1 1 1 1
Secondary 0.94 0.84 0.79 *** 0.73 ***
Higher 1.53 ** 1.53 * 0.91 0.78
Employment status
Not employed 1 1 1 1
Employed 0.89 0.84 * 0.91 0.90
Number of siblings
0–1 1 1 1 1
2 1.13 1.20 1.15 1.21 *
3+ 1.33 *** 1.53 *** 1.35 *** 1.47 ***
Religiousness
No 1 1 1 1
Somewhat 1.02 1.03 1.18 ** 1.21 **
Very 1.62 *** 1.72 *** 1.66 *** 1.74 ***

Significance: ‘*’ =10%; ‘**’=5%; ‘***’=1%.

n. e. – not estimated (because of few exposures and occurrences outside of marriage).
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Figure 1. Total fertility rate by type of settlement in Poland.
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Austria

Poland

Figure 2. Effect of migration on conception leading to first birth (extended Model 1).
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Austria

Poland

Figure 3. Effect of migration on conception leading to first birth (extended Model 3).
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