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Abstract. Competing views exist concerning the impact of geographical mobility on child-
bearing patterns. Early research shows that internal migrants largely exhibit fertility levels

dominant in their childhood environment, while later studies find migrants’ fertility to
resemble more closely that of natives at destination. Some authors attribute the latter to
adaptation, others claim the selection of migrants by fertility preferences. Moreover, short-

term fertility-lowering-effects of residential relocation have also been proposed and challenged
in the literature. This paper contributes to the existing discussion by providing an analysis of
the effect of internal migration on fertility of post-war Estonian female cohorts. We use

retrospective event-history data and apply intensity regression for both single and simulta-
neous equations. Our analysis shows that first, the risk of birth for native residents decreases
with increasing settlement size and the decrease is larger for higher-order parities. Second, it
shows that migrants, whatever their origin, exhibit fertility levels similar to those of non-

migrants at destination. We also observe elevated fertility levels after residential relocations
arising from union formation. Our further analysis supports the adaptation hypothesis. We
find no evidence on (strong) selectivity of migrants by fertility preferences.
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Kulu, H., 2005, Migration et fécondité: un réexamen d’hypothèses concurrentes, Revue
Européenne de Démographie, 21: 51–87.

Résumé. Les différentes études de l’influence de la mobilité géographique sur la constitution de
la famille aboutissent à des résultats contradictoires. Les premières recherches ont montré que
les migrants internes présentaient des niveaux de fécondité comparables à ceux qui prévalaient

dans l’environnement de leur enfance alors que des études postérieures font état d’une
fécondité des migrants ressemblant davantage à celle de la population d’accueil. Certains
auteurs attribuent cette observation à un phénomène d’adaptation tandis que d’autres mettent

l’accent sur un effet de sélection des migrants en fonction de leurs choix de fécondité. De plus,
certains travaux insistent sur le phénomène de baisse provisoire de la fécondité au moment du
déplacement. Cet article apporte une contribution au débat en analysant l’effet des migrations
internes sur la fécondité des générations féminines nées en Estonie après la guerre. Nous

utilisons des données biographiques rétrospectives et appliquons une régression sur l’intensité
pour des équations simples et simultanées. Notre analyse montre d’une part que la probabilité

European Journal of Population (2005) 21: 51–87 � Springer 2005
DOI 10.1007/s10680-005-3581-8



de naissance pour les personnes nées sur place est d’autant plus faible que la taille du lieu de
résidence est importante et que cette relation est plus importante aux parités élevées. D’autre
part elle montre que les migrants, quelle que soit leur origine, présentent des niveaux de

fécondité comparables à ceux des non-migrants du lieu d’arrivée. On observe également une
fécondité plus élevée après un déplacement lié à la formation d’une union. Enfin notre analyse
renforce l’hypothèse d’adaptation. Aucune preuve d’une (forte) sélection des migrants en

fonction de leurs préférences de fécondité n’a été retrouvée.

Mots clés: fécondité, migration interne, régression sur l’intensité, équations simultanées,
Estonie

1. Introduction

During the past century, many nations witnessed increasing population
spatial mobility and its concentration in the major centres of the country
(Woods, 2003). While the peak of rural–urban migration in (economically)
more developed countries passed a long time ago, and the level of urbani-
sation has reached close to its maximum today, the overall spatial mobility
does not seem to exhibit any signs of decreasing. Considering Zelinsky’s
(1971) ‘theory of the mobility transition’, the different forms of spatial
mobility simply replace urbanisation when a country proceeds from the
‘transitional’ to the ‘advanced stage’ in its demographic development.
Increasing inter-urban movement, trends of sub-urbanisation and counter-
urbanisation experienced by many European and North American countries
in the past (Geyer and Kontuly, 1996), give support for Zelinsky’s general
argument, despite the fact that the theory had not been able to foresee all
these trends (Cadwallader, 1993).

Needless to say, moving from one place to another is an important life
event, accompanied by both short and long-term changes in an individual’s
life. While the effect of migration on different life domains of an individual
seems rather self-evident, different views exist concerning the impact of a new
social environment on childbearing preferences and behaviour of migrants.
Earlier research has proposed four partly complementary, partly contradic-
tory hypotheses about how the patterns of fertility might appear following
migration (Hervitz, 1985; Rundquist and Brown, 1989; Lee, 1992; Singley
and Landale, 1998).

The socialisation hypothesis relies on the premise that fertility behaviour of
migrants reflects the fertility preferences dominant in their childhood envi-
ronment. Therefore, migrants exhibit similar fertility levels to stayers at
origin and the convergence towards fertility levels of population at destina-
tion occurs only in the next generation (given that the differences exist). The
adaptation hypothesis, in contrast, premises on an individual’s re-socialisation
possibility, and suggests that the fertility behaviour of migrants, sooner or
later, comes to resemble the dominant behaviour at the destination

HILL KULU52



environment. The selection hypothesis, in turn, argues that changing behav-
iour is not a question, yet rather the fact that migrants are a specific group of
people whose fertility preferences are more similar to those of people at
destination than at origin. Finally, the disruption hypothesis suggests that
immediately following migration, migrants show particularly low levels of
fertility due to the disruptive factors associated with the migration process.

This paper contributes to existing discussion, providing an analysis of
fertility of internal migrants in Estonia. The objectives are as follows: first, to
examine the fertility differences between people who move and those who
stay at various origin and destination environments, second, to look at the
role of various factors proposed in the literature in accounting for observed
fertility patterns of migrants. The study uses retrospective event-history data,
and applies intensity regression for both single and simultaneous equations,
with the aim to arrive at a more comprehensive insight into the causes of
fertility behaviour of migrants. The paper proceeds as follows: first, we will
give an overview of previous research, and specify arguments of different
views. Then, we will briefly describe the study context, and introduce the
data, methods and variables. Thereafter, we will present the results of a
multivariate analysis. This leads us finally to the discussion on the role of
migration in shaping an individual’s fertility behaviour.

2. Views on the impact of migration on fertility

The rise of the socialisation hypothesis in internal migration-fertility literature
is largely associated with Goldberg’s (1959, 1960) two studies. Goldberg’s
main interest was to examine the socioeconomic differences in fertility in
urban areas, which many previous studies had found. While research had
established an inverse relation of fertility to socioeconomic status – white-
collar families were smaller than blue-collar families –, Goldberg hypothes-
ised that in reality this relationship might not be so simple as it appeared.
Namely, the larger fertility of blue-collar workers might result from occu-
pational selectivity of rural migrants whose fertility was expected to be higher
than that of native urban residents because of different childhood socialisa-
tion. To test the hypothesis, Goldberg examined fertility of populations of
Detroit and Indianapolis. Both studies showed that people with a rural
background exhibited significantly higher levels of fertility than native (two-
generation) urbanites, and the overall socioeconomic differences in fertility
could be attributed primarily to the fertility behaviour of rural migrants and
their concentration in lower social and economic positions in the city.

Several other papers studying the socioeconomic differences of fertility in
the U.S. gave indirect support for the socialisation hypothesis. Inspired by
Goldberg’s research, Freedman and Slesinger (1961) analysed the data on the

MIGRATION AND FERTILITY: COMPETING HYPOTHESES RE-EXAMINED 53



U.S. total population and found that a traditionally observed negative cor-
relation, between either income or education with fertility, disappears when
we consider only a native urban population. Thus, overall socioeconomic
differences in fertility within an urban population did result from the dif-
ferences among rural–urban migrants and their over-representation in lower
income and educational groups. Duncan’s (1965) research confirmed previ-
ously observed patterns and led him to conclude that a ‘modern fertility
pattern’ could be reached either by non-rural rearing or by prolonged contact
with the educational system. Later, however, McGirr and Hirschman (1979)
showed that significant socioeconomic differences did exist among earlier
cohorts of rural–urban migrants, but not among more recent generations.
Their research also indicated that despite decreasing socioeconomic differ-
ences, rural–urban migrants had slightly higher fertility in most educational
groups.

Surprisingly, however, from later literature on fertility of internal mi-
grants, we can find very few studies dealing with the socialisation hypothesis.
One notable exception is a study on fertility of inter–regional migrants in
Brazil by Hervitz (1985), where he found only limited support for the
hypothesis. Meanwhile, many studies dealing with fertility of immigrants
have supported the main arguments of the socialisation hypothesis, although
using different rhetoric (the assimilation hypothesis). Rosenwaite’s (1973)
study showed that first–generation Italian–Americans maintained their spe-
cific fertility behaviour, while the second generation exhibited similar
behaviour to native Americans. More recently, Stephen and Bean (1992)
found similar inter-generational differences for Mexican–Americans, and
Kahn’s (1994) research showed no evidence of changes in fertility behaviour
for most immigrant groups in the U.S.

While the socialisation hypothesis received support mainly in early
internal migration-fertility literature, the adaptation hypothesis seems to be
widespread and popular later on as well. Examples of early studies sup-
porting the adaptation hypothesis are research by Myers and Morris (1966),
and Goldstein (1973). The former examined fertility of internal migrants in
Puerto Rico using the census data on current residence and place of birth.
As opposed to dominant research at that time, their study showed that
migrants from rural to urban areas exhibited the same levels of fertility as
the native urban population. Goldstein (1973) arrived at largely similar
results when examining fertility of rural–urban migrants in Thailand. He
found that the fertility levels of migrants, especially in the capital city of
Bangkok, were well below those of the non-migrants in the rural areas from
which most of the migrants came. Later, Hiday (1978) showed that previ-
ous findings also applied to fertility of internal migrants in the Philippines.
While all of these studies found the fertility levels of migrants to be more
similar to those of the population at destination than at origin, the authors
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were still careful to give their full support for the adaptation hypothesis, as
it remained unclear whether migration did operate as a cause or an effect of
low fertility.

More recently, the adaptation hypothesis has been tested and supported
by several authors. Farber and Lee (1984) examined the effect of rural–urban
migration on fertility in Korea. To control the possible preference selectivity,
a model was constructed where they compared fertility paths of individuals
who had already migrated (post–migrants), and people who had not yet
migrated, but were known to migrate later (pre–migrants). The authors
found that two paths differed significantly, and concluded that rural–urban
migration slowed down the fertility rate of Korean women. Later Lee and
Pol (1993) showed a significant rural–urban adaptation in Mexico, but not in
Cameroon, which they attributed to the specific context of African fertility
transition (the fertility increasing effect of urban residency due to reduced
infertility).

Brockeroff and Yang (1994), however, found support for the adaptation
hypothesis in the African context as well. Their comparative study on fertility
of rural–urban migrants in six countries indicated that migrants’ risk of
conception declined dramatically in all countries around the time of migra-
tion, and remained low in the long run among most migrant groups. Further
analysis showed that the decline in migrants’ fertility could be largely
attributed to a pronounced improvement in the standard of living after
migration and the increasing use of modern contraceptive methods. Brock-
eroff’s (1995) subsequent study on fertility of rural–urban migrants in 13
African countries confirmed previous findings. Clear evidence supporting the
adaptation hypothesis can likewise be found in Hervitz’s (1985) research on
fertility of inter-regional migrants in Brazil, and in a recent paper by Ume-
zaki and Ohtsuka (1998) on fertility of rural–urban migrants among the
Anjangmui dialect group in Papua New Guinea.

The selection hypothesis has been discussed in many papers, but examined
in only a few studies. Myers and Morris (1966), and Goldstein (1973), raised
the question of migrant selectivity in the final sections of their papers. Still,
some studies at that time also addressed the issue. Macisco et al. (1970)
compared fertility of migrants and non-migrants in San Juan, Puerto Rico.
While both groups exhibited significantly lower levels of fertility than the
rural population, the fertility of migrants was even lower than that of urban
natives. The analysis showed that a higher activity rate and education level of
migrants explained some of the differences, but not all. This led the authors
to conclude that the rural–urban migrants in Puerto Rico were more oriented
toward achievement and innovation, as were the stayers. Early marriage and
children in rural areas might be viewed as obstacles to upward mobility, and
the response was to delay marriage and fertility, favouring higher education
and migration to the capital city (Zarate and Zarate, 1975, p. 125).
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Hendershot’s (1971) similar analysis showed lower migrant fertility at older
ages, but higher fertility among younger migrants to Manila in the Philip-
pines. The author attributed the differences largely to changing migration
streams: While in early stages of urbanisation, rural–urban migration was
difficult and therefore selective, whereas in later stages it was less difficult and
therefore also less selective (Zarate and Zarate, 1975, p. 137).

Many subsequent papers discussed the issue of migrant selectivity
(Goldstein and Goldstein, 1981; Murphy and Sullivan, 1985). Yet, the study
by Courgeau (1989) on fertility of rural–urban and urban–rural migrants in
France also provided clear evidence supporting the hypothesis. The multi-
variate analysis of longitudinal data showed that migration to the city sig-
nificantly reduced a woman’s fertility, whereas migration to rural settlements
increased it. However, further analysis revealed that migration to rural areas
attracted women whose fertility before the move was similar to that of other
women in the urban area, while migration to urban areas attracted women
whose fertility was similar to that prevailing in the urban areas. Thus, urban–
rural migrants adapted to the behaviour dominant in the rural areas, while
rural–urban migrants were a selective group, according to their fertility
preferences. Recently, White et al. (1995) found evidence supporting the
selection hypothesis when analysing fertility of internal migrants in Peru.
More specifically, the new residents in larger locations in general, and in the
capital city in particular, were more likely to arrive with lower lifetime fer-
tility preferences.

The disruption hypothesis, assuming the short–term fertility–lowering–ef-
fect of migration, has found direct or indirect support in many studies.
Goldstein’s (1973) early analysis on migrant fertility in Thailand showed that
fertility levels of lifetime migrants were not very different from those of non-
migrants at destination, while the fertility of recent migrants (those who have
been living in a new destination less than five years) was considerably lower.
He attributed this phenomenon to possible cohort changes or disruption
effect, resulting from spousal separation. In his later study, however, he and
his co-author tended to favour the disruption hypothesis, although they
alternatively proposed that the phenomenon might also be related to a low
overall fertility of migrants that later ‘caught up’ to the corresponding levels
of urban population (Goldstein and Goldstein, 1981). A few years later,
Hervitz (1985) brought clear evidence supporting the disruption hypothesis in
his study on migrant fertility in Brazil. More recently, Brockerhoff (1995)
demonstrated a very low fertility of urban–rural migrants during their first
few years in cities in several African countries, which he attributed to the
unmarried status of migrants and to high levels of spousal separation among
married migrants. White et al. (1995) analysed migrant fertility in Peru using
longitudinal data, and showed that residential relocation lengthened the birth
interval of migrants.
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Recently, however, several authors studying immigrant fertility have
implicitly or explicitly challenged the disruption hypothesis. Singley and
Landale (1998) compared the risk of the first birth of several groups of
Puerto Rican women (born in Puerto Rico, but residing in the U.S., residing
in Puerto Rico and the U.S.-born Puerto Ricans) using longitudinal data.
Their analysis revealed that single women migrating to the U.S. were much
more likely than their non-migrant counterparts in Puerto Rico to form
unions and experience a conception, either in unions or outside. The authors
concluded that migration to the U.S. should be seen as a part of the family
building process for many Puerto Rican women. Andersson (2004) arrived at
very similar conclusions when examining immigrant fertility in Sweden. The
analysis of risk of the first birth showed elevated levels of childbearing during
the first couple of years after immigration to Sweden. Moreover, the author
found migration to trigger, rather than disrupt the process of childbearing,
also for higher birth orders. The study by Mulder and Wagner (2001) on
family formation and home ownership in West Germany and the Nether-
lands, in turn, demonstrated increasing rates of first childbirth shortly after a
couple had moved to their own house.

To sum up, different hypotheses have been proposed to predict and ex-
plain fertility patterns of migrants. Each of these hypotheses has received
support in the literature, and has also been challenged. Each perspective
draws upon some theoretical view, assuming a variety of factors to be more
important than others in shaping migrant’s childbearing behaviour. The
socialisation hypothesis emphasises the critical role of the childhood envi-
ronment. The norms and values dominant in a migrant’s childhood envi-
ronment guide her/his later actions in other places as well. To the contrary,
the adaptation hypothesis assumes that what matters most in shaping the
migrant’s fertility behaviour is her/his current socio-cultural and economic
environment. The selection hypothesis also seems to emphasise the impor-
tance of the childhood environment. However, norms and values differ across
population sub-groups, and the ‘minority’ later moves to locations where
values similar to theirs dominate. Finally, the disruption hypothesis argues
that economic and psychological costs of residential relocation cannot be
underestimated when studying fertility patterns of migrants.

Contradictory conclusions of studies often arise from different time,
context and types of migrations investigated. Various methodologies used
may also account for some differences. In this context, some critical remarks
on dominant research methodologies are inevitable. First, most studies use
cross-sectional (usually census) data while studying the effect of migration on
fertility. Longitudinal data have found only limited use, despite their domi-
nant position in many areas of population research. Clearly, the lack of
information on the precise timing of migration, fertility and other factors
restricts any causal inferences to be made about the migration-fertility
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relationships. Second, most recent studies have successfully controlled for
selection of migrants by various socioeconomic factors, while assessing the
impact of migration on fertility. However, the possible unobserved selectivity
of migrants by fertility preferences has been addressed only in a few studies
(e.g. Courgeau, 1989; Montgomery, 1992; Michielin, 2002). This fact has
further intensified the difficulties when drawing conclusions about migration-
fertility relationships. Therefore, using retrospective event-history data, and
controlling for unobserved selection of migrants when examining the effect of
various factors on migrant fertility, should be seen as major contributions of
this paper. Before we introduce the data and methods, however, we will
briefly outline the context of the research.

3. Fertility and migration trends in estonia

The beginning of the fertility transition in Estonia can be traced back to the
mid-19th century. The 1850–1860s signified a period when fertility levels
began to decrease and gradually approached levels characteristic of a
‘modern fertility regime’. By the late 1920s, period fertility had already
reached below replacement level in Estonia (Katus, 2000, pp. 215–216). With
its relatively early fertility transition, Estonia (and neighbouring Latvia) has
been associated with the group of ‘pioneering nations’ of the demographic
transition, along with France, Switzerland, Sweden and Norway (Katus
et al., 2002, p. 143). While earlier fertility developments in Estonia followed
patterns common in Western and Northern Europe, the post World War II
trends differed. Estonia did not experience a post-war baby boom, and period
fertility remained below replacement level until the mid-1960s. Thereafter it
slightly increased among its native population, and stayed above replacement
level until the late 1980s, when a rapid fertility decrease, characteristic of the
post-socialist transition period, began. Cohort fertility, based on the Esto-
nian Family and Fertility Survey, shows relatively stable and low levels
among cohorts of native people born from the 1910s to the 1940s, and a
slight increase among the cohorts born in the late 1940s and the 1950s (Katus
et al., 2002, p. 145).

While fertility levels remained rather stable in post–war Estonia, the
trends in population migration were far more dynamic. Besides the intensive
immigration from other parts of the Soviet Union (Kulu, 2003a), intensive
urbanisation also characterised the post-war period. In 1939, 33% of the
Estonian population lived in urban areas. The share of urban population
increased to 56% in 1959 and to 71% in 1989 (Tammaru, 2001, p. 580). The
cities grew both as a result of (internal) rural–urban migration and immi-
gration that was overwhelmingly directed to urban areas. While external
migration fed the urban growth until the late 1980s, trends in internal
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migration were different. Since the late 1970s, urban–rural migration in-
creased, and in the following decade, rural areas in Estonia witnessed a
positive net migration for the first time in the country’s history. The migra-
tion turnaround has been attributed to increasing investments by the state in
agricultural production, and also to the changing preferences of people (cf.
Marksoo, 1992, p. 134). During the 1990s, the concentration in major centres
again became the dominant trend among the working age population, and
was later accompanied by increasing sub-urbanisation. The share of the ur-
ban population, however, decreased from 71% in 1989 to 67% in 2000,
mostly as a result of emigration of Russians and other ethnic minorities
(Tammaru, 2001).

The fertility of internal migrants in Estonia has not been studied, nor is
much known about regional variation in fertility levels and urban–rural
differences. In this context, a follow-up of the recent census (2000) data on
the Estonian native population is highly informative. We see significant
differences that exist in fertility levels of population across settlement hier-
archy (Figure 1). Fertility in rural areas is clearly above replacement levels in
all birth cohorts who have already passed, or are about to reach the end of
their childbearing ages. Fertility in the urban population, however, remains
below replacement level, comprising about 80% and 65% of rural levels in
towns and the capital city of Tallinn, respectively (a very similar picture also
applies for the immigrant population). It is also striking that fertility differ-
ences are rather stable, and do not change much across the cohorts, as one
might assume.
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Figure 1. Cohort fertility of native population by type of current settlement in 2000.
Source: Estonian Population Census 2000.
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4. Data and research population

The data for our study come from the Estonian Family and Fertility Survey
(FFS). The Estonian FFS was carried out in 1994 among 5,021 women born
between 1924 and 1973 (see Katus et al., 1995), using the 1989 census as a
sample frame. The share of those surveyed was 81% (5,021 from 6,212), or
86%, leaving aside over–coverage (those who had died or had left Estonia in
1989-1994). A comparison between women who were surveyed with those
who were not, and the total female population by major socio–demographic
variables, showed that there were no significant differences (Katus et al.,
1995, pp. 18–21). As part of the Europe-wide FFS program, the survey was
based on the collection of event histories. All major demographic events that
had taken place in the life of the respondent were identified (to the accuracy
of a month), including births, co–residential unions and residential changes
since age 14. In the FFS program, the collection of migration histories was
optional, and only a few countries implemented this module. The high re-
sponse rate, the multiple retrospective histories, and the high quality of the
collected retrospective information in the Estonian FFS provide a good basis
for studying the effect of migration on fertility in more detail (see Katus
et al., 2000 on the quality of the Estonian FFS).

Our research population consists of the native female population born
from 1944 to 1973. We focus on only native people because we wish to have a
homogeneous population when testing competing hypotheses. In total, there
are 1,918 native women in the data set. However, we exclude 43 of them who
did not indicate the date of their union dissolution for some or another
reason. Therefore, our final research sample consists of 1,875 native females
born from 1944 to 1973. We study the impact of migration on their first,
second and third conceptions (leading to births). There are 1,556, 1,005 and
358 such events, respectively. We define migration as a residential change that
crosses the border of an urban settlement or rural municipality, and lasts for
more than three months. We go beyond the traditional urban–rural-dichot-
omy and distinguish three types of settlements of origin and destination of
migration: (1) rural areas (less than 2,000 inhabitants); (2) small and medium-
size towns (2,000–100,000); and (3) a large city or the capital (the capital
being Tallinn, with more than 400,000). The distribution of the sample
population across settlement-type is as follows: 46% of the women lived at
age 14 in rural areas, 36% in small towns, and 18% in the capital city. The
corresponding figures at the time of interview were 37%, 38% and 25%.

We split the data-set by conception episode, following the general logic of
event–history data set up. Individuals are at risk from age 14 onwards (for
the first conception) or previous birth (for the second and third conceptions).
The final censoring takes place at interview (actually, 9 months before) or at
age 45. Residential episodes outside Estonia are excluded from our analysis.
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In addition, episodes outside union are excluded from the analysis of the
second and third births. If conceptions occur simultaneously (in the same
month) with migration and/or union formation, we use the sequence of
events as follows: migration, union formation and conception. Thus, we
assign simultaneous conceptions to the destination environment, which, as
we will see later, turns out to be a reasonable solution. We also build a multi-
episode data-set for migration, which we need for later simultaneous analy-
ses. The risk of migration starts at age 14, or at the previous migration. In
total, there are 3,063 migration events in our data-set: 1,183 of which were
moves to rural areas, 1,255 to small towns and 625 to the capital city.

5. Methods and analytic strategy

We use intensity regression or (multivariate) indirect standardisation (Hoem,
1993) as a research method. We estimate several models in order to further
examine various hypotheses proposed in the literature. We begin with a
simple model where we look at the effect of migration on conception, con-
trolling for only age and time since previous birth (for the second and third
conceptions). The results outline possible differences between migrants and
non-migrants at various places of origin and destination, and therefore give
us preliminary evidence about how and whether migration shapes fertility
behaviour. Thereafter, we also include in our analysis background variables
of individuals to control for demographic and socioeconomic selectivity of
migrants when assessing the impact of migration on fertility. Our basic model
is formulated as follows:

ln liðtÞ ¼ yðtÞ þ
X

k
zkðuik þ tÞ þ

X
j
ajxij þ

X
l
blwilðtÞ; ð1Þ

where li(t) denotes the intensity of conception (first, second or third) for
individual i, y(t) denotes a piecewise linear spline that captures the impact of
baseline duration on the intensity. The zk(uik + t) denotes the spline repre-
sentation of the effect of a time–varying variable that is a continuous function
of t with origin uik. The 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.

After having outlined the basic differences between people who moved and
those who stayed at various origin and destination environments, we then
look at the possible role of unobserved selectivity accounting for differences
between migrants and non-migrants (which we expect to find). We have built
a simultaneous–equations model for that purpose, which jointly estimates
three equations for fertility, and three equations for migration (according to
destination of residential change). Both processes have their (person-specific)
heterogeneity terms, and allowing correlation between the residuals we
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identify possible endogeneity of migration in the fertility process and control
for the unobserved selectivity when analysing the effect of migration on
fertility (Lillard, 1993). The model can be formalised as follows:

ln lC1
i ðtÞ ¼ yC1ðtÞ þ

X
k
zC1k ðuik þ tÞ þ

X
j
aC1j xij þ

X
l
bC1
l wilðtÞ þ eCi ;

ln lC2
i ðtÞ ¼ yC2ðtÞ þ

X
k
zC2k ðuik þ tÞ þ

X
j
aC2j xij þ

X
l
bC2
l wilðtÞ þ eCi ;

ln lC3
i ðtÞ ¼ yC3ðtÞ þ

X
k
zC3k ðuik þ tÞ þ

X
j
aC3j xij þ

X
l
bC3
l wilðtÞ þ eCi ;

ln lR
imðtÞ ¼ yRðtÞ þ

X
k
zRk ðuimk þ tÞ þ

X
j
aRj ximj þ

X
l
bR
l wimlðtÞ þ eMi ;

ln lS
imðtÞ ¼ ySðtÞ þ

X
k
zSkðuimk þ tÞ þ

X
j
aSj ximj þ

X
l
bS
l wimlðtÞ þ eMi ;

ln lL
imðtÞ ¼ yLðtÞ þ

X
k
zLk ðuimk þ tÞ þ

X
j
aLj ximj þ

X
l
bL
l wimlðtÞ þ eMi ;

ð2Þ

where li
C1(t), li

C2(t), li
C3(t) denote the intensities of the first, second and

third conceptions, respectively, and lim
R(t), lim

S(t), lim
L(t) represent the risks

of mth migration to rural, small urban and large urban destinations in the
competing risk framework.1 ei

C and ei
M are person–specific heterogeneity

terms for fertility and migration processes, respectively, and are assumed to
have a joint bivariate normal distribution. The identification of our model is
attained through within–person replication: many people have had several
births, and some people have also made several moves (see Lillard et al.,
1995, p. 446).

However, there is reason to believe that the nature of selectivity may
depend on the destination of migration. As the reviewed literature showed,
larger cities may attract people who prefer smaller families for some or an-
other reason, while migrants to rural settlements may desire many children.
Therefore, we have to extend our simultaneous–equations model allowing
separate (person-specific) heterogeneity terms for each migration equation:

ln lC1
i ðtÞ ¼ yC1ðtÞ þ

X
k
zC1k ðuik þ tÞ þ

X
j
aC1j xij þ

X
l
bC1
l wilðtÞ þ eCi ;

ln lC2
i ðtÞ ¼ yC2ðtÞ þ

X
k
zC2k ðuik þ tÞ þ

X
j
aC2j xij þ

X
l
bC2
l wilðtÞ þ eCi ;

ln lC3
i ðtÞ ¼ yC3ðtÞ þ

X
k
zC3k ðuik þ tÞ þ

X
j
aC3j xij þ

X
l
bC3
l wilðtÞ þ eCi ;

ln lR
imðtÞ ¼ yRðtÞ þ

X
k
zRk ðuimk þ tÞ þ

X
j
aRj ximj þ

X
l
bR
l wimlðtÞ þ eRi ;

ln lS
imðtÞ ¼ ySðtÞ þ

X
k
zSkðuimk þ tÞ þ

X
j
aSj ximj þ

X
l
bS
l wimlðtÞ þ eSi ;

ln lL
imðtÞ ¼ yLðtÞ þ

X
k
zLk ðuimk þ tÞ þ

X
j
aLj ximj þ

X
l
bL
l wimlðtÞ þ eLi ;

ð3Þ
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where ei
R, ei

S and ei
L are heterogeneity terms for migration to rural, small

urban and large urban areas, respectively. Again, allowing correlation be-
tween (person-specific) residuals of fertility and migration equations, we test
endogeneity of migration in the fertility process, and thus eliminate a possible
bias while estimating the effect of residential change on fertility. To identify
the model, we have no need of instruments at this time, either, as some people
have made several moves towards the same destination.

So far our modelling strategy has focussed mostly on testing three basic
hypotheses in general, and the question of adaptation versus selection in
particular. However, the disruption hypothesis also needs examination. In
order to clarify the effect of migration on fertility, we have to make our static
models more dynamic. Therefore, in our final models, we allow the intensity
of conception at destination to vary over time since arrival in the settlement,
instead of assuming a constant risk. Technically, this is achieved by using the
linear spline representation to capture the effect of time at destination on
fertility.

6. Explanatory variables and hypotheses

We do have equations for both fertility and migration processes. In fertility
equations, variables reflecting an individual’s residential history hold a cen-
tral position. In the analysis we include a (time–varying) variable showing an
individual’s residence, and a variable indicating residence at age 14 (for mi-
grants). (We also include in the analysis a variable showing the number of
migrations.) Although the childhood settlement may have some role in later
fertility behaviour, we draw upon recent internal migration–fertility literature
and hypothesise that migrants display fertility levels similar to those of the
population at destination (Courgeau, 1989; Brockehoff, 1995; Lindstrom,
2003). If so, then finding an answer to the question of adaptation versus
(unobserved) selection becomes a major task of our further analysis. We
certainly expect to find some selection effects as residential relocation is often
related to union formation, and may thus be followed by elevated intensities
of (first) conception (Singley and Landale, 1998; Andersson, 2004). However,
this selectivity (by reason for migration) can be easily controlled for when
including the partnership status and union duration in the analysis. Finally,
we also expect to find evidence supporting the disruption hypothesis (White
et al., 1995).

We control for several demographic and socioeconomic variables when
testing different hypotheses concerning the impact of migration on fertility.
Our duration variables are age and time since previous birth (for the second
and third conceptions). We expect the probability of the first conception to
be the highest in the early twenties as previous studies have shown relatively
early childbearing of post-war Estonian women (Vikat, 1994; Katus et al.,
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2002, pp. 154–155). The intensities of the second and third conceptions rise
rapidly in the first six months after a birth, and remain at high levels during
the subsequent year or two, before they begin to decrease (cf. Lillard, 1993,
p. 675; Katus et al., 2002, p. 158). Second, we include in our analysis, an
individual’s partnership status and union duration for those in union. We
expect union formation and marriage to significantly raise the probability of
conception, and the risk to gradually decrease with duration of union (Baizan
et al., 2003, p. 157). The next variable represents (calendar) time to capture
the impact of changing context. We hypothesise slightly increasing fertility
since the late 1960s, but a sharp decrease in fertility levels in the 1990s (Katus,
2000; Philipov, 2002, p. 7).

We include educational enrolment, employment status, and level of edu-
cation to control the effect of an individual’s socioeconomic characteristics.
We assume the probability of conception to be higher when an individual has
completed her/his studies (Singley and Landale, 1998, p. 1459; Baizan et al.,
2003, p. 157). We expect employed women to have a higher intensity of
conception (for the first conception, at least) compared to those who are
inactive in the context of full (and compulsory) employment. The possible
fertility patterns across educational groups are more difficult to predict.
Earlier studies showed an inverse relationship between education and fertil-
ity, while more recent research has demonstrated a relatively high risk for
second and third births for educated women. However, that seems to dis-
appear when controlling for ‘relative’ age of educated women, their partners’
characteristics and other (usually) unobserved factors (Hoem et al. 2001b;
Kravdal, 2001; Kreyenfeld, 2002). We hypothesise an inverse relationship
between fertility and education regarding first conception, and a relatively
high risk for second conception for educated women (Katus et al. 2002,
p. 177). However, that may vanish in the course of simultaneous analyses.
Finally, we assume the number of siblings to be positively related to an
individual’s fertility (Hoem et al., 2001a, p. 46; Baizan et al. 2002, p. 39), and
women belonging to the Russian (historical) minority in Estonia to exhibit
slightly lower levels of fertility (Sakkeus, 2000, p. 278).

While our paper focuses mostly on the impact of migration on fertility, the
analysis also allows us to examine the determinants of migration in post
World War II Estonia. All variables in the fertility equation may enter into
the migration equation (if needed), as our models are identified through
within–person replication. Our baseline variables are age and time since
previous residential change (for the second and higher migrations). In
keeping with the literature, we assume the intensity of migration to reach its
peak at late adolescence, when the majority of cohorts complete their (sec-
ondary) education and continue their studies (often elsewhere), or enter into
the labour market (see also Ma and Liaw, 1997, p. 237; Katus et al., 1999,
p. 16). Concerning the effect of time since previous migration, we expect
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increasing risks during the first few years, and decreasing intensities there-
after (Gordon and Molho, 1995). Second, we hypothesise singles and di-
vorced people to be more mobile than those already in a union (cf. Mulder
and Wagner, 1993, p. 73; Newbold and Liaw, 1995, p. 125). Third, we assume
the presence of children in a family to significantly decrease the probability of
urban-ward migration, yet possibly to increase the propensity to move to
rural destinations (Courgeau, 1989, p. 140).

The next variable represents (calendar) time, and we hypothesise an
increasing migration risk towards rural areas in the 1980s, and decreasing
overall intensities in the early 1990s as a result of economic hardship arising
from post–socialist transition (Marksoo, 1992; Kulu and Billari, 2004).
Fifth, we assume increasing migration intensities after studies have been
completed, and also a higher risk when an individual is out of the labour
market (cf. Fischer and Malmberg, 2001, p. 265). Sixth, we hypothesise
increasing mobility as it correlates to an individual’s rising level of education.
This is a result of increasing options due to education and a larger dispersion
of jobs of more educated individuals (Courgeau, 1985, p. 159; Newbold, 1999,
p. 266). Next, there is also reason to believe that the presence of siblings raises
the probability of the first migration (home-leaving), at least (Courgeau, 1989,
p. 136). We also assume that ethnic Russians move less than Estonians do, to
rural areas in particular (Kulu and Billari, 2004). Finally, we hypothesise
decreasing migration intensity with increasing settlement size for non-migrants.
The pattern for migrants is likewise expected to depend on residence at age 14
and on the number of previous moves (Kulu, 2002).

7. Results

7.1. IMPACT OF MIGRATION ON FERTILITY

We began our modelling by running a set of models to examine the effect of
various destination environments on fertility of migrants with different ori-
gins (e.g. a woman with a rural background in a small town, with a large city
origin in a rural settlement etc.). As we found no significant variation among
migrants with different origin (residence at age 14 or previous residence)
when living in the same (destination) environment, we decided to collapse the
categories of origin and leave only the destination of migration in our main
analysis, with one exception: the residence at age 14 is included in the models
for the third birth (as its impact turned out to be significant). Thus, there are
six residential categories in most cases: non-migrational and migrational
episodes in rural, small urban and large urban areas, respectively. The epi-
sode is non–migrational if an individual has not moved since age 14.
Migrational episodes are defined according to destination of migration,
whatever the origin of migrants.
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Let us now present the results of our main analysis. We begin with the
patterns of the first birth across two basic models, and then move to the
second and third births. In the first model, we look at the effect of migration
on conception, controlling only for baseline duration. We see that, first, the
intensity of the first conception of non-migrants in rural settlements and
small towns does not differ significantly (Tables 1 and 2, model 1). The major
dividing line runs between this pool of people and natives in a large city. The
latter have an about 1/5 lower risk of the first conception than the native
rural and small urban population. Second, migrants in rural areas exhibits a
58% higher risk of the first conception compared to non-migrants there,
while migrants in urban areas display intensities similar to those of native
residents. In the next model, we control for demographic and socioeconomic
selectivity of migrants. The fertility levels of migrants in rural areas decrease
significantly, and they now exhibit fertility levels similar to non-migrants at
destination (Tables 1 and 2, model 2). Our further analysis reveals that the
inclusion of partnership status and union duration mostly lead to the
decreasing levels. Clearly, the elevated fertility pattern for migrants in rural
areas we originally observed did result from a significant portion of resi-
dential changes driven by family formation among rural–bound migrations.

The results of the analysis on the second and third conceptions are also
interesting, although the intensities vary much less across the models. As the
changes are small, we only report the results of the model where we already
control for the demographic and socioeconomic characteristics of popula-
tion. For the second conception, a major division exists between residents of
rural and urban areas. Non-migrants in small towns and large cities have a
41% lower risk of giving birth to a second child than the native rural pop-
ulation (Tables 1 and 2, model 2). Migrants (whatever their origin) exhibit
the levels of risk similar to the non-migrants at destination. The impact of
settlement hierarchy is clearly present for the third conception – the larger the
settlement the lower the risk of having a third child. Natives in small towns
have a 26% and those in large cities have a 49% lower risk of the third
conception as compared to the non-migrant population in rural areas. At
first it seems that migrants have an even lower risk of the third conception
than non-migrants at destination. However, further analysis shows that the
differences are not significant. Residence at age 14 also shapes the patterns of
the third birth. Surprisingly, however, migrants who lived in small towns at
age 14 show the lowest intensity levels, whatever their later residence, while
the risk for those socialised in a large city seems to be the highest.

Thus, our analysis shows that the differences between native residents
of various settlements grow with increasing parity, and migrants (whatever
their origin) exhibit fertility levels similar to those of non–migrants at
destination. We also observe elevated first conception intensities for people
who move because of family formation (and there are many such people
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Table 1. Intensity of conception leading to a birth (parameter estimates)

Model 1a Model 2b Model 3c Model 4d

First conception

Constant (baseline) )7.82*** )7.40*** )7.58*** )7.58***

Age (baseline)
14–17 years (slope) 1.33*** 0.93*** 0.93*** 0.93***
18–21 years (slope) 0.24*** 0.04 0.08*** 0.08***
22–25 years (slope) )0.15 )0.03 )0.01 )0.01
26+ years (slope) )0.21*** )0.15*** )0.15*** )0.15***

Cohabitation (ref = single)
Enter cohabitation (constant) 2.90*** 2.92*** 2.92***
0–2 years (slope) )0.60*** )0.50*** )0.50***
2+ years (slope) )0.14*** )0.13*** )0.13***

Marriage (ref = cohabitant)
Enter marriage (constant) 0.30*** 0.30*** 0.30***
0+ years (slope) )0.03 )0.02 )0.02

Year
–1969 (slope) 0.04 0.05* 0.06*
1970–1979 (slope) 0.00 0.01 0.01
1980–1989 (slope) 0.02* 0.02 0.02
1990–1994 (slope) )0.12** )0.13** )0.13**

Enrolled in education )0.22*** )0.31*** )0.32***

Educational level (ref = secondary)
Basic 0.10 0.14* 0.14*
Higher 0.13 0.08 0.06

Employed 0.25*** 0.27*** 0.28***

Number of siblings (ref = 0–1)
2–3 0.08 0.11* 0.12*
4+ 0.25*** 0.32*** 0.32***

Non-Estonian ethnicity 0.13 0.13 0.12

Residential status
(ref = non-migrants in
rural areas)
Migrants in rural areas 0.46*** 0.01 )0.11 )0.16
Non-migrants in small towns 0.04 )0.03 )0.08 )0.08
Migrants in small towns 0.10 0.03 )0.09 )0.11
Non-migrants in large city )0.21** )0.36*** )0.49*** )0.49***
Migrants in large city )0.20* )0.22** )0.35*** )0.29**

2+ migrations (ref = 1 migration) 0.14** 0.04 0.02
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Table 1. Continued

Model 1a Model 2b Model 3c Model 4d

Second conception

Constant (baseline) )2.80*** )2.66*** )3.00*** )3.02***

Time since first birth (baseline)
0–0.5 years (slope) 4.28*** 4.85*** 4.81*** 4.81***
0.5–1 years (slope) )0.58** )0.54** )0.51* )0.52*
1–4 years (slope) )0.07* 0.03 0.02 0.02
4+ years (slope) )0.23*** )0.11*** )0.13*** )0.13***

Age
16–22 years (slope) )0.06 )0.02 )0.02
23–25 years (slope) 0.06 0.10** 0.10**
26+ years (slope) )0.11*** )0.09*** )0.09***

Cohabitation
0–0.5 years (slope) )2.54*** )2.57*** )2.56***
0.5+ years (slope) )0.08*** )0.05 )0.05

Marriage (ref = cohabitant)
Enter marriage (constant) 0.94*** 0.91*** 0.90***
0–1 years (slope) )0.56** )0.53** )0.53**
1+ years (slope) )0.05 )0.05 )0.05

Year
–1969 (slope) 0.05 0.05 0.05
1970–1979 (slope) 0.04*** 0.06*** 0.06***
1980–1989 (slope) 0.02* 0.02* 0.02*
1990–1994 (slope) )0.19*** )0.20*** )0.20***

Enrolled in education )0.33*** )0.38*** )0.39***

Educational level (ref = secondary)
Basic 0.19** 0.22** 0.21**
Higher 0.27*** 0.21* 0.20*

Employed 0.13 0.13 0.13

Number of siblings (ref = 0–1)
2–3 0.12 0.16* 0.17**
4+ 0.25*** 0.32*** 0.33***

Non-Estonian ethnicity )0.42*** )0.46*** )0.47***

Residential status
(ref = non–migrants in rural
areas)
Migrants in rural areas 0.01 )0.16 )0.24 )0.28*
Non–migrants in small towns )0.60*** )0.52*** )0.58*** )0.59***
Migrants in small towns )0.32** )0.40*** )0.50*** )0.52***
Non-migrants in large city )0.68*** )0.52*** )0.68*** )0.68***
Migrants in large city )0.45*** )0.51*** )0.61*** )0.54***

2+ migrations (ref = 1 migration) 0.18** 0.06 0.04
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Table 1. Continued

Model 1 a Model 2 b Model 3 c Model 4 d

Third conception

Constant (baseline) )3.12*** )0.50 )1.13 )1.13

Time since second birth (baseline)
0–0.5 years (slope) 2.92*** 3.41*** 3.48*** 3.48***
0.5–1 years (slope) )0.80* )0.36 )0.41 )0.40
1+ years (slope) )0.13*** )0.01 )0.03 )0.03

Age
18–21 years (slope) )0.26 )0.21 )0.22
22–33 years (slope) 0.02 0.05** 0.05**
34+ years (slope) )0.26*** )0.25*** )0.25***

Cohabitation
0–2 years (slope) )0.69*** )0.72*** )0.72***
2+ years (slope) )0.10** )0.09** )0.08**

Marriage (ref = cohabitant)
Enter marriage (constant) 0.59** 0.56* 0.55*
0–3 years (slope) )0.23** )0.22** )0.22**
3+ years (slope) )0.02 )0.03 )0.03

Year
–1969 (slope) )0.11 )0.10 )0.09
1970–1979 (slope) 0.00 0.02 0.02
1980–1989 (slope) 0.03 0.04* 0.04*
1990–1994 (slope) )0.06 )0.07 )0.07

Enrolled in education )0.07 )0.05 )0.06

Educational level (ref = secondary)
Basic 0.25* 0.32** 0.32**
Higher 0.11 0.09 0.07

Employed )0.04 )0.03 )0.03

Number of siblings (ref = 0–1)
2–3 0.07 0.14 0.15
4+ 0.13 0.22 0.23

Non-Estonian ethnicity )0.14 )0.12 )0.13

Residential status
(ref = non-migrants in
rural areas)
Migrants in rural areas )0.09 )0.16 )0.30 )0.33
Non–migrants in small towns )0.40 )0.30 )0.45 )0.46*
Migrants in small towns )0.51** )0.41 )0.57** )0.58**
Non–migrants in large city )0.97*** )0.68** )0.95*** )0.96***
Migrants in large city )1.19*** )1.01*** )1.18*** )1.11***

Residence at age 14 for migrants
(ref = rural area)
Small town )0.19 )0.27* )0.29* )0.29**
Large city 0.34 0.24 0.17 0.12

2+ migrations (ref = 1
migration)

0.15 0.03 0.00
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among migrants to rural settlements). While our results give limited sup-
port for the socialisation hypothesis (regarding the third birth), it is now
clear that our major task is to clarify why the fertility of migrants is
similar to that of natives at destination. Does this result from migrants’
adaptation, or rather (further) selectivity of migrants that is unobserved in
this case?

In the next stage, we include therefore person-specific residuals into fer-
tility and migration equations, allowing for correlation between heteroge-
neity terms. The model fit improves significantly (the value of likelihood ratio
test statistic (LR) is 191.4 with 3 degrees of freedom, p–value is <0.01). The
standard deviation of residuals is significantly different from zero in both
cases (Table 1, model 3). Moreover, the correlation coefficient is positive
(0.39) and significant. Thus, migrants (some of them, at least) have unob-
served characteristics that increase their probability of childbearing. Con-
trolling for this unobserved selectivity, however, does not change our
previous results substantially. Only the difference between rural natives and

Table 1. Continued

Model 1 a Model 2 b Model 3 c Model 4 d

reC 0.47*** 0.47***
reM 0.70***
qeC eM 0.39***
reR 1.12***
reS 0.77***
reL 0.82***
qeC eR 0.42***
qeC eS 0.48***
qeC eL 0.09

qeR eS 0.72***

qeR eL )0.04
qeS eL )0.07

Log-likelihood )15739.5 )35323.4 )35227.7 )35173.9

aWe only control for baseline duration.
bWe also control for (other) demographic and socioeconomic variables (see Equation 1). The

log–likelihood of the model is the sum of log-likelihoods of (three) fertility and migration
equations (Table 3).
cWe estimate jointly fertility and migration equations with two person-specific residuals and
correlation between them (Equation 2).
dWe estimate jointly fertility and migration equations with four person-specific residuals and
correlations between them (Equation 3).
r denotes a standard deviation of the person–specific error term, q denotes a correlation

between the person–specific error terms (the definition of subscripts is given in the Equations 2
and 3).
* p < 0.10; ** p < 0.05; *** p < 0.01.
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other groups (including rural migrants) increases slightly. Thus, what we
have established is the fact that some (more) migrations are directly related to
the childbearing process, and/or that strong positive selection of migrants by
fertility preferences operates towards some destination. As a result, the
overall figures also follow this pattern. We should continue allowing possible
selection to vary across destination of migration.

To further examine the issue of unobserved selectivity, we include in our
analysis a person-specific residual for fertility equations and separate hetero-
geneity terms for each migration equation, allowing for correlation between

Table 2. Effect of residential status on conception (relative risks)a

Model 1 Model 2 Model 3 Model 4

First conception

Non-migrants in rural areas 1 1 1 1

Migrants in rural areas 1.58*** 1.01 0.89 0.85

Non-migrants in small towns 1.04 0.97 0.93 0.92

Migrants in small towns 1.11 1.03 0.91 0.90

Non-migrants in large city 0.81** 0.70*** 0.61*** 0.61***

Migrants in large city 0.82* 0.81** 0.70*** 0.75**

Second conception

Non-migrants in rural areas 1 1 1 1

Migrants in rural areas 1.01 0.85 0.79 0.76*

Non-migrants in small towns 0.55*** 0.59*** 0.56*** 0.56***

Migrants in small towns 0.73** 0.67*** 0.61*** 0.60***

Non-migrants in large city 0.51*** 0.59*** 0.51*** 0.51***

Migrants in large city 0.64*** 0.60*** 0.54*** 0.58***

Third conception

Non-migrants in rural areas 1 1 1 1

Migrants in rural areas 0.92 0.85 0.74 0.72

Non-migrants in small towns 0.67 0.74 0.64 0.63*

Migrants in small towns 0.60** 0.66 0.57** 0.56**

Non-migrants in large city 0.38*** 0.51** 0.39*** 0.38***

Migrants in large city 0.30*** 0.36*** 0.31*** 0.33***

Residence at age 14 for migrants

Rural area 1 1 1 1

Small town 0.83 0.77* 0.75* 0.75**

Large city 1.41 1.28 1.19 1.13

aThe relative risks are obtained by performing exponentiation operations of the parameter
estimates presented in Table 1.
* p < 0.10; ** p < 0.05; *** p < 0.01.
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the residuals. Again, the model fit improves significantly, as compared to the
previous one (LR = 107.6 with 7 degrees of freedom, p–value is <0.01). The
standard deviations of all four heterogeneity terms are significantly different
from zero (Table 1, model 4). More interestingly, while correlations between
the (person–specific) residual of fertility equations and that of migration to
rural and small towns are positive, the correlation with residual of equation for
the large urban destination is not different from zero. Therefore, the unob-
served selectivity of migrants, whatever its meaning, operates towards rural
and small urban destinations. However, the coefficients of our main interest do
not change as significantly–migrants exhibit fertility levels rather similar to the
native population at destination. Still, comparing the current results with that
of separate modelling (model 2), we notice that the coefficients for migrants to
rural and small urban areas are upward biased, although slightly, in the single-
equation model. Interestingly, the same holds regarding first, second and third
conceptions, and applies likewise to non-migrant groups. To sum up, the
simultaneous analysis largely supports our previous findings. Furthermore, it
shows that unobserved selection of migrants is a reality (in some cases), but its
impact to refute the adaptation hypothesis is not very strong.2

So far, we have assumed a constant fertility risk for migrants at destina-
tion. Next, we extend our two basic models, allowing the intensity of con-
ception to vary over time since arrival in the settlement. This strategy enables
us not only to examine the disruption hypothesis in more detail, but also to
gain further insight into the selectivity issue. We focus only on the risk of the
first conception, as possible changes in time are expected to be most ‘dra-
matic’ here (and the number of events sufficient for more detailed analysis).
We present our results in the graph in order to assist in interpretation of the
results. Allowing the intensity of conception to vary over time improves the
model (1) fit significantly (LR ¼ 58.1 with 9 degrees of freedom, p-value is
<0.01). We notice different time patterns for migrants to rural and small
urban destinations, on the one hand, and for migrants to large urban des-
tinations, on the other hand (Figure 2). In the former, the risk after migra-
tion is very high (migrants to rural areas have an about 3.7 times higher risk
than rural non–migrants, and those to small towns have a 2.9 times higher
risk than natives in small towns), which then quickly decreases. In the latter,
the intensity is low immediately after migration (38% lower than that of
urban natives) and then increases.

The second graph shows the fertility patterns after controlling for
demographic and socioeconomic selectivity of migrants. Again, the model
with time–varying intensity is better than where the risk is constant
(LR ¼ 14.6 with 9 degrees of freedom, p-value is ¼ 0.10). As expected, the
elevated risk of the conception for migrants in rural and small urban areas
observed previously decreases significantly (Figure 2). Once more, we receive
support to the fact that there are many people who move to rural settlements,
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but also to small towns because of family formation. Interestingly, however,
a somewhat higher risk of conception remains right after migration for
people who move to rural and small areas even after controlling for their
demographic and socioeconomic selectivity, especially the over-representa-
tion of union-formers among them. How to interpret this pattern? Further
analysis reveals that elevated fertility (that largely accounts for correlations
observed in the simultaneous analysis) is mostly related to people of two
groups: first, to those who first move and then become pregnant (and only
thereafter form a union); second, to those who first form a union and only
then move to their partner and conceive a child. Obviously, they can also be
considered as people moving because of family formation: the former become
pregnant right before union formation for one reason or another (of course,
this group may also include people for whom the pregnancy was actually not
(yet) planned), the latter have reported the start of the union to take place
before the actual co-residence.3

Let us now take a look at two other interesting patterns. First, a relatively
low risk right after migration for people who move to a large city seems to
give support to the disruption effect: getting settled in a large city takes some
time, and in most cases childbearing is postponed, although only for a period
of a few months (and may be also elsewhere if we exclude migrations related
to union formation). Second, and most importantly, the longer–term fertility
patterns of movers do not change very much – migrants in different
destinations still exhibit rather similar fertility levels to the non-migrants
there. (These patterns remain also in the course of simultaneous analysis
(results not shown).) Thus, while some migrations are directly related to
childbearing (and family formation), we find no evidence to conclude that
certain areas attract people with the fertility behaviour dominant there.
Rather, migrants tend to adapt to fertility levels prevalent at destination, and
sometimes postpone childbearing for a period of time in order to overcome
economic and psychological costs arising from a residential relocation.

7.2. IMPACT OF OTHER VARIABLES

Let us now discuss the effect of other variables on fertility. The results are
mainly as expected. The risk of the first conception is the highest in the early
twenties, confirming the relatively early start of childbearing of post–war
Estonian women (Vikat, 1994; Katus et al., 2002, pp. 154–155) (Table 1).
The baseline intensities for the second and third conceptions largely follow
patterns shown in other studies: they rise rapidly during the first six months
after the previous birth and then decrease (cf. Lillard and Waite, 1993, p. 666;
Hoem et al., 2001a, p. 46). As expected, both union formation (in case of the
first birth) and marriage significantly contribute to the increase of the
probability of conception. However, the rise is an extreme upward surge and
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the subsequent decrease rather steep, which points to a concentration of
many conceptions (first two, at least) in the beginning of the union, contrary
to patterns found in other countries (Baizan et al., 2002, p. 39). Regarding
changes over time, the risk of the second birth (at least) rose in the 1970s and
the 1980s, and the intensities of all parities decreased in the 1990s as expected
(Katus, 2000; Philipov, 2002, p. 7). The lower risk of conception during
educational enrolment also corresponds to what is expected. Likewise, it is
not a surprise that there is a higher risk of the first conception during
employment, in the context of a planned economy where inactivity before
childbearing might indicate possible health problems.
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Figure 2. Effect of migration on first conception.
Source: Own calculations based on the Estonian FFS.
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Our analysis supports previous findings on the relatively high risk of a
second birth to highly educated women, showing them as ‘carriers’ of the
‘two–child norm’ in post–war Estonia (Katus et al., 2002, p. 177). Also, a
higher intensity of the third conception among less educated women corre-
sponds to previous findings. The analysis, however, does not confirm the
inverse relationship between education and the first birth found in most
studies.4 The analysis also supports the role of siblings and ethnic origin in
shaping fertility patterns. As expected, the larger the number of siblings, the
higher the fertility. Belonging to the Russian minority, in turn, decreases the
probability of second and (obviously also) third conceptions. Finally, we also
tested the effect of variables showing parental divorce, whether a previous
child was conceived with the same partner or not, and whether a previous
child was born in the current residence. None of these variables had a sig-
nificant impact on fertility, and we therefore excluded them from our main
analysis. However, very religious women exhibited high levels of the third
birth intensities, as was expected (Hoem et al., 2001a, p. 46), but we also
excluded this variable as there were too few cases and events in the most
interesting group.

7.3. DETERMINANTS OF MIGRATION

Next, we briefly discuss determinants of internal migration of post-war
Estonian female cohorts. The analysis largely supports findings of previous
studies, although some differences can also be outlined. As expected, the
intensities of migration to all destinations are the highest at late adolescence,
and thereafter gradually decrease (Table 3) (Katus et al., 1999, p. 16). Our
analysis also shows increasing mobility of migrants during the first three to
four years after residential relocation, and subsequently a decrease. The fact
that people in a union have a lower risk of migration to cities than singles, in
addition to the higher mobility of separated people, corresponds to expec-
tations (cf. Mulder and Wagner, 1993, p. 73). We also find the presence of
children to significantly decrease the probability of moving to urban areas in
general, and to the capital city in particular, but we have not found this to
affect the mobility towards rural settlements, as shown in some other studies
(Courgeau, 1989, p. 140). Still, further analysis indicates that children
(especially the second or subsequent child) increase the probability of moving
to rural areas from smaller towns (but not from a large city). Decreasing
migration intensities towards urban areas in the 1980s, and also to rural areas
in the 1990s, are consistent with the socioeconomic changes in Estonia during
the late socialist and early transitional periods (Marksoo, 1992; Kulu and
Billari, 2004).
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Lower intensity of migration during education and employment likewise
corresponds to expectations (Fischer and Malmberg, 2001, p. 265).
Increasing mobility as it correlates with an individual’s rising education is not
surprising either, as well as a significantly higher risk of educated people
moving to the capital city. The latter points to both better opportunities for
the highly educated to achieve their ends, and the location of their (major)
job-market (Newbold, 1999, p. 266), but obviously also to a specific character
of planned economies. Namely, some university graduates had been directed
to work in smaller towns and rural settlements which they left (alone or with
families) when their first (semi-compulsory) job-contract ended (cf. Ryba-
kovskiy and Tarasova, 1991). Concerning the effect of siblings on migration
intensities we see, as expected, a rising mobility (to rural and small urban
areas) of people having two or more siblings (Courgeau, 1989, p. 136).
However, further analysis shows that the impact is significant only on the risk
of the first migration, which actually is not surprising.

Finally, current residence, residence at the age of 14 years, and the number
of previous migrations are also important determinants of mobility. More-
over, the effect of these characteristics appears to be sensitive to different
specifications. The results of a separate analysis show that native urban
residents have a significantly lower risk of moving to rural settlements than
migrants in cities or native rural populations (Table 3, model 2). This is not
surprising, and neither is the fact that migrants with an urban background
have significantly lower migration intensities as compared to those with a
rural origin (whatever their current residence). Most residential groups ex-
hibit a significantly lower risk of moving to small towns than native rural
residents. Again, the probability is lowest for natives in the capital city, which
confirms their modest desire to leave the large city (Marksoo, 1990). Resi-
dence at age 14 matters: migrants with a small town background have the
highest and those with a large city origin exhibit the lowest intensities of
moving towards small towns. Again, migrants with two and more residential
changes have a lower risk of migration than those with only one move, which
may result from the fact that two migrations are often unavoidable for an
individual who has no intention to leave her/his childhood settlement per-
manently, but decides to continue her/his studies.

Our analysis of migrations towards large cities shows that native rural and
small urban residents have a higher risk of migration than migrants in rural
environments. Women with a large city background have the highest proba-
bility amongmigrants, pointing to a returning to their childhood environment.
Interestingly, however, some of the results described above, change in the
course of simultaneous analysis. More specifically, the differences in risk of
migrating to rural and small urban destinations increase between native resi-
dents and migrants in rural and small urban areas (Table 3, model 4). Further
analysis shows that an upward–biased risk of moving to rural and small urban
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Table 3. Intensity of migration by destination (parameter estimates)

Model 2a Model 3b Model 4c

Rural destination

Constant (baseline) )2.16*** )2.32*** )2.85***

Age (baseline for first migration)d

14–17 years (slope) )0.09** )0.05 )0.04
18–19 years (slope) )0.36*** )0.23* )0.20
20–22 years (slope) )0.19*** )0.14*** )0.13***
23–33 years (slope) )0.13*** )0.13*** )0.14***
34+ years (slope) )0.02 )0.03 )0.05

Time since previous migration
(baseline for second migration)
0.25–0.75 years (slope) 2.52*** 2.41*** 2.46***
0.75–3.5 years (slope) 0.14*** 0.18*** 0.22***
3.5–9 years (slope) )0.20*** )0.18*** )0.17***
9+ years (slope) )0.01 )0.01 0.01

Partnership status (ref = single)
Cohabiting )0.20* )0.17 )0.13
Separated 0.63*** 0.68*** 0.78***

Marriage (ref = cohabitant) )0.26** )0.30*** )0.31***

Parity 1 (ref = 0)e )0.04 )0.11 )0.10

Parity 2 + (ref = 1) 0.03 )0.10 )0.15

Year
–1969 (slope) 0.04 0.04 0.05*
1970–79 (slope) 0.02* 0.03** 0.04***
1980–89 (slope) 0.01 0.01 0.02
1990–94 (slope) )0.16*** )0.16*** )0.16***

Enrolled in education )2.55*** )2.74*** )2.80***

Educational level (ref = secondary)
Basic )0.05 )0.02 )0.03
Higher 0.38*** 0.43*** 0.39***

Employed )0.56*** )0.52*** )0.47***

2+ siblings (ref = 0–1) 0.21*** 0.30*** 0.40***

Non-Estonian ethnicity )0.77*** )0.95*** )1.10***

Residential status
(ref = non-migrants in rural areas)
Migrants in rural areas 0.00 )0.27* )0.70***
Non-migrants in small towns )0.19** )0.25*** )0.32***
Migrants in small towns )0.04 )0.29* )0.26
Non-migrants in large city )0.86*** )1.18*** )1.23***
Migrants in large city )0.10 )0.34** 0.10

Residence at age 14 for migrants
(ref = rural area)
Small town )0.57*** )0.64*** )0.81***
Large city )0.86*** )1.16*** )1.66***

2+ migrations (ref = 1 migration) )0.40*** )0.94*** )1.05***
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Table 3. Continued

Model 2a Model 3b Model 4c

Small urban destination

Constant (baseline) )1.12*** )1.26*** )1.37***

Age (baseline for first migration)
14–17 years (slope) )0.07* )0.04 )0.06
18–19 years (slope) )0.60*** )0.49*** )0.51***
20–22 years (slope) )0.11** )0.07 )0.07
23–33 years (slope) )0.11*** )0.10*** )0.11***
34+ years (slope) )0.05 )0.06 )0.07

Time since previous migration
(baseline for second migration)
0.25–0.75 years (slope) 1.78*** 1.67*** 1.60***
0.75–3.5 years (slope) 0.05 0.09* 0.10**
3.5–9 years (slope) )0.25*** )0.23*** )0.23***
9+ years (slope) 0.00 0.00 0.01

Partnership status (ref = single)
Cohabiting )0.70*** )0.66*** )0.63***
Separated 0.05 0.11 0.15

Marriage (ref = cohabitant) )0.31** )0.34** )0.33**

Parity 1 (ref = 0) )0.17 )0.21* )0.23*

Parity 2+ (ref = 1) )0.38*** )0.50*** )0.55***

Year
–1969 (slope) 0.06*** 0.06*** 0.07***
1970–79 (slope) 0.00 0.01 0.01
1980–89 (slope) )0.04*** )0.04*** )0.04***
1990–94 (slope) )0.05 )0.05 )0.04

Enrolled in education )2.78*** )2.93*** )2.95***

Educational level (ref = secondary)
Basic )0.55*** )0.54*** )0.56***
Higher 0.44*** 0.47*** 0.37***

Employed )1.05*** )0.96*** )0.94***

2+ siblings (ref = 0–1) 0.13** 0.20*** 0.21***

Non-Estonian ethnicity )0.55*** )0.70*** )0.68***

Residential status
(ref = non-migrants in rural areas)
Migrants in rural areas )0.29** )0.58*** )0.57***
Non-migrants in small towns )0.13* )0.18** )0.18**
Migrants in small towns )0.27** )0.52*** )0.56***
Non-migrants in large city )0.98*** )1.27*** )1.17***
Migrants in large city 0.09 )0.14 0.27

Residence at age 14 for migrants
(ref = rural area)
Small town 0.53*** 0.48*** 0.50***
Large city )0.86*** )1.12*** )1.31***

2+ migrations (ref = 1 migration) )0.58*** )1.06*** )0.99***

HILL KULU78



Table 3. Continued

Model 2a Model 3b Model 4c

Large urban destination

Constant (baseline) 0.02 )0.14 )0.17

Age (baseline for first migration)
14–17 years (slope) )0.06 )0.03 )0.02
18–19 years (slope) )0.74*** )0.58*** )0.59***
20–22 years (slope) )0.01 0.03 )0.01
23–33 years (slope) )0.12*** )0.10*** )0.10***
34+ years (slope) )0.26 )0.29* )0.27*

Time since previous migration
(baseline for second migration)
0.25–0.75 years (slope) 0.44 0.34 0.55
0.75–3.5 years (slope) 0.07 0.09 0.07
3.5–9 years (slope) )0.05 )0.03 )0.03
9+ years (slope) )0.05 )0.03 )0.05

Partnership status (ref = single)
Cohabiting )0.51** )0.47** )0.53**
Separated 0.81*** 1.02*** 0.95***

Marriage (ref = cohabitant) )0.07 )0.07 )0.05

Parity 1 (ref = 0) )1.66*** )1.75*** )1.80***

Parity 2+ (ref = 1) )0.88*** )1.05*** )0.99***

Year
–1969 (slope) )0.01 )0.01 )0.02
1970–79 (slope) 0.02 0.03 0.02
1980–89 (slope) )0.05*** )0.06*** )0.06***
1990–94 (slope) )0.15 )0.14 )0.16

Enrolled in education )3.43*** )3.59*** )3.61***

Educational level (ref = secondary)
Basic )1.05*** )0.98*** )0.92***
Higher 1.33*** 1.32*** 1.50***

Employed )2.17*** )2.09*** )2.21***

2+ siblings (ref = 0–1) )0.08 )0.04 )0.08

Non-Estonian ethnicity )0.43* )0.50* )0.47*

Residential status
(ref = non-migrants in rural areas)
Migrants in rural areas )0.61*** )0.91*** )0.72***
Non-migrants in small towns 0.08 0.06 0.07
Migrants in small towns )0.11 )0.37*** )0.22

Residence at age 14 for migrants
(ref = rural area)
Small town )0.06 )0.12 )0.06
Large city 1.74*** 1.57*** 2.03***
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settlements, as we (originally) observed, results largely from strong interrela-
tions of migrations between these areas. This is not surprising, and could also
be concluded from the results presented earlier: a significant positive corre-
lation of person–specific residuals of two migration processes (Table 1).

8. Summary and discussion

Let us now summarise the major results of this study and discuss the ob-
served fertility patterns and their significance. We began our analysis
examining differences in fertility behaviour of residents of various settle-
ments, both migrants and non–migrants. Our analysis showed that first, the
risk of conception for native residents decreased significantly with increasing
settlement size, and the decrease was larger for higher–order birth parities.
Natives of the capital city had lower intensities of the first conception, as
compared to the rural non-migrants, a much lower risk of the second con-
ception, and even lower intensities of the third. Second, it appeared that
migrants, whatever their origin, exhibited fertility levels rather similar to the
non-migrants at destination. We also observed elevated fertility for people
who moved because of union formation.

Next, we also identified and controlled for possible unobserved selectivity
of migrants. Our simultaneous analysis showed the presence of unobserved
selectivity for migrants to rural and small urban destinations. However, pre-
vious results did not alter much – migrants still exhibited fertility levels rather
similar to the non-migrants at destination (although in previous models we
had slightly overestimated the risk of conception for migrants to rural and
small urban settlements). Finally, to better understand the nature of unob-
served selectivity, we allowed the risk of first conception at destination to

Table 3. Continued

Model 2a Model 3b Model 4c

2+ migrations (ref = 1 migration) )0.22 )0.63*** )0.45***
Log-likelihood )35323.4 )35227.7 )35173.9

aWe estimate single-equation model of migration with competing destinations. The log-
likelihood of the model is the sum of log-likelihoods of fertility (Table 1) and migration
equations.
bWe estimate jointly fertility and migration equations with two person-specific residuals and
correlation between them (equation 2).
cWe estimate jointly fertility and migration equations with four person-specific residuals and

correlations between them (equation 3).
dThe variable also captures the effect of age for second and higher migrations.
eThe values of parity change at the moment of conception.

* p < 0.10; ** p < 0.05; *** p < 0.01.
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change over time. We found elevated fertility for migrants to rural, and also
small urban areas immediately after moving (even after controlling for the
demographic and socioeconomic selectivity of migrants), and a relatively low
fertility for movers to a large city, while long-term fertility patterns for
migrants remained similar to those of natives at destination. We concluded
that migrations related to family formation and childbearing, were mostly
responsible for the unobserved heterogeneity we observed, and we found no
evidence on (strong) selectivity of migrants by fertility preferences.

Thus, while some evidence can be brought to support each of the four
hypotheses proposed in the literature, the results of our analysis place the
adaptation theory in a central position. Briefly,migrants, whatever their origin,
adapt to fertility levels prevalent at the destination environment. But why do
they adapt? What are the factors pushing migrants to change their behaviour
that may have been originally different? At least two explanations can be of-
fered. The first emphasises the critical role of resources in general, and the
housing conditions in particular. In Estonia (as in many other European
countries), most people in rural settlements live in single–family houses, while
in urban areas, especially in the larger cities, flats in multi–storey dwellings
dominate (Estonian Statistical Office, 2000). More importantly, living space is
significantly larger for people living in family houses (Kulu, 2003b, p. 904).
Therefore, it is likely thatmigrantsmoving from rural settlements (single family
houses) to urban areas (flats) have less living space after migration, while mi-
grants from urban to rural areas usually move to more spacious housing. Both
adopt their family plans (the former more, the latter less) according to the new
conditions. Besides less favourable housing conditions, higher overall living
and opportunity costs can also be seen as responsible factors for lower fertility
of urban residents, both natives and migrants (Michielin, 2002).

The second explanation draws upon the cultural approach in fertility
studies, emphasizing the critical role of norms and values. It is well docu-
mented in the literature that ‘modern fertility behaviour’ spread first among
urban elites in Europe, and only later reached lower social classes and the
rural areas (Pollak and Watkins, 1993, p. 469). While values and norms
associated with the ‘modern fertility regime’ are equally spread among rural
and urban populations in Estonia today, there is still evidence that life in
rural settlements has remained more ‘traditional’ and the notion of family is
stronger there (cf. Katus et al., 2002, p. 329). Furthermore, a rural popula-
tion can be considered one of the major ‘regional sub–cultures’ in the
country, distinct from other(s), such as urban one(s) (cf. Lesthaeghe and
Neels, 2002). Moving from one sub–culture to another has an effect.
Everyday interaction with new friends and peers in a new environment
moulds an individual’s beliefs and desires, as well as their behaviour (Kohler,
2000). Migrants assume the fertility behaviour dominant at destination.
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While we believe that most of the results of this study are also valid in
other contexts, some particularities arising from the post–war Estonian
context should be mentioned. First, elevated fertility observed for migrants to
rural and also small urban areas did result (partly, at least) from the fact that
the timing of union formation and first conception largely coincided in post-
war Estonian female cohorts (Vikat, 1994; Katus et al., 2002, p. 323).
Therefore, conceptions accompanied migration related to union formation,
which we also observed for migrants who moved to rural settlements and
small towns. Conceiving a child right after union formation has been seen as
a strategy of young couples to accelerate receiving the state housing under
central planning (Katus et al., 2002, p. 156). In countries where union for-
mation did not automatically lead to conception for one reason or another,
fertility patterns immediately after migration might thus be different, or if
similar, they might become evident in migrating couples who are intending to
have a child immediately thereafter.

Second, sub–urbanisation and counter–urbanisation, characteristic to
many Western countries during the post-war period, did not spread exten-
sively in Estonia. Many people left cities to sub-urban and rural areas in the
1980s, but most of them became employees of agricultural farms that offered
relatively good salaries and often provided labour with housing (Tammaru
et al., 2004, p. 215). Thus, our study does not deal with fertility patterns of
migrants to sub–urban areas or rural destinations when urban-type
employment continues and an ‘urban lifestyle’ is maintained. The effect of
sub– and counter–urbanisation on childbearing, however, needs detailed
research as ‘urban life combined with rural environment’ is becoming more
extensively spread among the populations in many developed countries,
including post–Soviet Estonia (Tammaru et al., 2004).

The study inspires research into two interrelated directions. First, we
should continue research based on the FFS data, including the analysis of
variables reflecting housing conditions of the population and extending
our research beyond one single country. The inclusion of data on housing
enables us to examine the validity of one explanation proposed above, at
least. Comparing the effect of migration on fertility in two or three
European countries with different institutional and socioeconomic devel-
opment, in turn, allows us to gain further insight into patterns and causes
of migrant fertility. Second, the register data from the Nordic countries
looks very attractive, no doubt. Rich longitudinal data on large samples
would enable us to examine the effects of various migrations and time at
destination on fertility of migrants more closely. Perhaps then the mi-
grants with specific (long-term) fertility preferences (if they do exist) will
also reveal themselves. ‘Migration makes a difference’ is no doubt the
main message of this paper.
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Notes

1 The reason behind considering only destination and not the origin of migration will be-
come clear in the course of the data analysis.
2 We decided to estimate one more model (5), where we included separate (person-specific)
heterogeneity terms for equation of the first birth, on the one hand, and for equations of the
second and third births, on the other hand. Our different specifications (with and without

further instruments) showed that the model was identified in its current form (without
instruments), despite the fact that there was only one birth episode per individual in the former
case. The results of analysis (not shown) were largely similar to that obtained in a previous

step (model 4).
3 In the Estonian FFS, the respondent was asked to report when she actually started to think
of her partner as being her partner. Thus, the beginning of the union did not necessarily
coincide with the start of the co-residence (Katus et al., 1995).
4 Our further analysis reveals that this pattern holds regarding younger birth cohorts, and
also when separate (person-specific) residuals are allowed for equations of the first and second-
third births. The issue, however, requires more detailed treatment, which goes beyond the

scope of this study.
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