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Chapter 1

1.1

European fertility diversity across space
and time

European demography and fertility is a colorful mosaic that reflects a variety of cultures
and institutions across different countries and regions (De Beer & van Wissen, 1999;
Roussel, 1992). Indeed, there is considerable subnational variation in fertility levels,
therefore the national average values often hide important local differences. Previous
research has shown different factors to have an impact on the tempo and quantum of
fertility, such as economic contraction (Matysiak, Sobotka
& Vignoli, 2020; Neels, Theunynck, & Wood, 2013; Sobotka, Skirbekk, & Philipov, 2011),
with evidence that economic downturns not only translate into postponement of fertility
but also there seem to be effects on its quantum in those regions worst affected by long
term unemployment (Matysiak, Sobotka, & Vignoli, 2020). Social transformations also
have accelerated fertility postponement such as women’s access to university education
(Lappegård & Rønsen, 2005; Nì Bhrolchàin & Beaujouan, 2012) and entry into the labor
force (Adsera, 2011, Lappegård & Rønsen, 2005). In addition, societal transformations have
progressively transformed not only women’s paths to motherhood but also partnership
formation shifted from the more traditional marriage to cohabitation (e.g., Beaujouan &
Berghamer, 2019; Clarkberg, 2002; Clarkberg, Stoltzenberg & Waite, 1995; Martin-Garcia,
2008). Such changes have not spread homogeneously, but rather with a different pace and
intensity across European countries and within each country. Indeed, while the analysis
of childbearing patterns in Europe is important to understand what drives fertility apart
across countries, a subnational approach can provide useful insights as to what factors
influence fertility variation within countries and regions.
One common feature across European countries has been the steady decrease in fertility
levels for the past four decades, which has reached under-replacement levels (below 2.1
children per woman) in the mid-1990s and never having jumped back to previous levels.
Indeed, fertility rates have been low for long enough to alarm policy makers and fear a
future of shrinking population numbers (Skakkebaek, et al. 2020). The average total
fertility rate for European countries (EU27) was 1.55 with an average of 1.3 for Southern
European countries in 2018 (source: EUROSTAT). A spatial approach can highlight regions
that are leaders or laggers in fertility change, as well as how such attributes have changed
throughout time.
Understanding the factors contributing to these changes in fertility is essential for
researchers as well as for policy-makers seeking to appropriately address fertility decline.
Analysing fertility trends at the European level can shed light on greater national
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divergence and reflect how various economic and social regimes influence childbearing,
a regional approach is also required to understand finer scale differences that are lost at
national level.

1

In this context, Spain provides an ideal setting to study subnational fertility trends for
various reasons. Its long history of regional identities (Leasure, 1963) has often translated
into distinct demographic trends (Livi Bacci 1968a and 1968b). Spain has also witnessed
rapid socio-economic transformations since the fall of the Francoist regime in 1975. For
instance, women’s access to university education (Martin-Garcia, 2008) and to the labor
market shifted mean age at childbearing to later ages, couples childbearing was no longer
confined within marriage and cohabitation became common practice among younger
generations (Baizan, Aassve, Billari, 2003). The surge of immigration during the early 2000s
transformed society and shifted Spain from an emigration into an immigration country,
simultaneously with its economic expansion. Last but not least, Spain’s rich datasets and
their availability at fine area detail make it possible to apply spatial econometric models to
study fertility evolution over the past forty years.
Most of the research corpus on Spanish fertility has investigated fertility determinants
through national datasets (e.g., Fernandez-Cordon, 1986; Adsera, 2006), or they focused on
regional and provincial fertility (e.g. Gil-Alonso et al. 2014; Gil-Alonso et al. 2017). There
are few studies investigating temporal trends in fertility from a subnational perspective
(Arpino, and Tavares, 2013; GilAlonso, 2000; Leasure, 1963, Livi Bacci 1968a and 1968b)
and almost exclusively employ bigger areas of agglomerations such as regions or provinces.
Furthermore, most research on subnational trends employs heuristic approaches that can
fail to identify statistically significant trends of high or low fertility as well to properly
address autocorrelation bias arising from spatial data. On the contrary, the spatial
econometric techniques together with the detailed geographical information at municipal
level employed by this thesis are able to detect significant underlying spatial structures,
trends and processes that shape the fertility landscape of Spain during the past forty years.
This approach has the benefit to detail which factors shaped fertility in each decade and
which were the most important across the whole time frame that was considered.
In this thesis a number of key issues of European fertility patterns and trends are studied,
with a particular attention to their variation across space and over time. Indeed, fertility
differentials exist both over time and space at the national level across Europe, but also
at the smaller regional and local geographical scale. At the national level of European
countries, the thesis has a focus on a number of typically European fertility characteristics:
below replacement fertility, postponement and the special cohabitation structure that has
spread since the 1970s and 1980s. At the regional and municipal level we study changes

15

583727-L-bw-Carioli
Processed on: 19-9-2022

PDF page: 15

Chapter 1

in fertility patterns in Spain as a case study of the regional variation that exists at the
subnational level.
Desired family size has a direct influence on fertility behavior but suffers from the effect of
factors negatively impacting the desired family size and disrupting fertility plans (QuesnelVallées & Morgan, 2003a; 2003b). Women’s career aspirations have started to change and
gender gaps in education and access to the labour market have been closing-in in many
European countries. These changes, together with an increasingly difficult reconciliation
with childbearing, have led researchers to hypothesise that a decrease in desired family
size might be behind some of the observed fertility decrease to below replacement levels
in Europe (Goldstein, Lutz, & Testa, 2003). On the other hand in Eastern Europe the
fall of the Communist regime has produced unprecedented socio-economic changes
following the reality of a new and developing market economy (Philipov & Kohler, 2001).
However, there is strong evidence for European countries that the two children ideal is
far from gone (i.e., Hagewen & Morgan, 2005; Smallwood & Jefferies, 2003; Sobotka and
Beaujouan, 2014; Van Peer, 2000), whereas the difficult access to childcare and increasing
mean age at birth are the main factors contributing to low fertility (Sobotka & Beaujouan,
2014). Although desired family size is an important tool to understand the gap between
intentions and realization of fertility, its measurement is often complicated due to the lack
of appropriate questions in surveys, resulting in underestimation of the desired family
size (Goldstein, Lutz, & Testa, 2003). Low levels of observed fertility are not indicative of
individual preferences, as desired family size is higher than current total fertility rates and
has kept virtually constant over time (Bracher & Santow, 1991; Hagewen & Morgan, 2005).
Recent studies highlight substantial proportions of foregone fertility (Adsera, 2006) and
a desired number of children usually higher than observed fertility (Van Peer, 2000). To
explain this intention-behavior inconsistency, Chapter 4 applies Bongaarts (2001) model to
disentangle the proportion of foregone fertility due to factors such as change in preferences,
postponement, and union dissolution.
A large body of literature has analysed the impact of desired family size on the variation of
fertility across various European countries. Union formation can have a profound effect on
the desired number of children, as well as depending on whether the couple is cohabiting
or married and on the gender of the respondent. Indeed, although marriage is a good
predictor for childbearing intentions and family formation, cohabitation’s role in fertility
intentions is not as straightforward.
The aim of this PhD thesis is to obtain more insight into the geographical variation in
fertility changes in Europe, and to identify the role of a number of major factors behind
this geographical variation, both at the macro level for European countries, and at the
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micro level for Spanish regions. More specifically, the sub-objectives of this research are:
1) describe the regional pattern of variation in fertility change in Spain over the last 40
years;
2) to assess the role socio-economic determinants in explaining the fertility changes in
Spain over the past 40 years;
3) to explore desired family size ideals across European countries and identify the factors
involved in unrealised fertility ideals;
4) to explore how childbearing intentions change with union formation for men and
women and the difference that union type has on childbearing intentions.

1

This study is original both in terms of data used and in the methods implemented. First,
the data employed in this thesis comes from both individual and aggregated data sources:
census, register data, and surveys. Second, original statistical methods are employed and
aim at improving current understanding of fertility trends. Third, this thesis provides both
a country specific focus as well as a much broader European perspective including both
Western and Eastern countries. The results of these studies are expected to provide a more
complete understanding of recent fertility changes.

1.2

Data and methods

Different types of data and therefore of statistical methods are used within this PhD
thesis. Indeed, being the data sources both of aggregated and individual data nature,
the methodologies applied in this thesis take into account different strategies to explore
fertility considering women’s childbearing trajectories (Chapter 4 and 5) as well as their
larger scale impact (Chapters 2, 3).
Chapters 2 and 3 employ spatial econometric techniques. Both chapters make use of Spanish
data time series coming from the Padrón Continuo and census data. Data on births consist of
numbers of births by mothers’ age group (5 years age groups from 15 to 49) by single calendaryear starting from 1979 up to 2015 and by birth order (1 to 3+). Data on female population
exposures consist of population numbers by five-years age groups and come from different
sources: the 1981 and 1991 censuses, the 1986 “Padrón”, and the annual “Padrón Continuo”
database between 1998-2015 from the Spanish Statistical Institute (INE). The inter-censal
estimates for women of childbearing age were obtained through a cohort interpolation
method, which allowed to get mid-year population numbers by 5-year age groups. All data
were aggregated into 910 spatial areas or comarcas, which are agglomerations of the 8,114
Spanish municipalities as defined in the 1991 census. Each comarca contains at least 20,000
inhabitants in order to ensure rate stability, unlike municipalities.
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Chapter 2 investigates the change in subnational fertility trends throughout the last 40
years of available data. Chapter 3 employs a spatial panel approach, allowing to investigate
fertility determinants, using explanatory variables that come from the last four Spanish
censuses: 1981, 1991, 2001, and 2011. They comprise of various socio-economic indicators
and migrant’s presence: proportion of married population, proportion of births outside
of wedlock, proportion of the population by educational level (primary and university)
and sex, proportion of foreign women by area of provenance, economic activity and
unemployment rates, employment by sector and type of contract and population density.
Chapter 4 uses the Family and Fertility Surveys (FFS) data and consists of women’s
partnership and fertility trajectories through a microsimulation model. FFS data were used
to compute estimates of desired and observed fertility levels, as well as of a set of parameters
that serve as input for a microsimulation model of fertility. The microsimulation was
conducted on a balanced set of five Western and five Eastern European countries. Data
requirements dictated country selection, as we aimed to choose those with fertility rates
close to estimates of the Human Fertility Database Project (HFD), restricting the difference
between survey TFR and HFD to fewer than 5% difference.
Chapter 5 uses the Impact of Social Capital and Coping Strategies on Reproductive and
Marital Behavior survey carried out in Bulgaria, sponsored by the Max Planck Institute
for Demographic Research in Rostock, Germany. The survey explored the impact of
economic, cultural, social and institutional changes on fertility decisions that affected
Bulgarian society during the transition to an open market economy. The method employed
in the study is a propensity score matching technique to identify the causal impact of coresidential union formation on individuals’ attitudes towards childbearing to allow for
comparison between cross sectional datasets.

1.3. Approach
This PhD thesis utilises different statistical approaches to disentangle various aspects of
fertility research. The main aim of this research is to investigate fertility trends and the
role played by socio-economic factors in shaping those trends in Spain and in Europe.
By examining the impact of fertility variation across countries and over time, this PhD
thesis has a high degree of relevance for family policies. On the other hand, by considering
fertility variation within the same country and using spatial econometric techniques, this
thesis wants to highlight how within-country variations are as important as cross-country
differences. More specifically, this PhD research uses both aggregated- and individuallevel data when studying childbearing trends, assesses the impact of various life-course
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events on fertility, and tries to explain the causes of such changes. The fertility differences
between European countries are studied from a temporal point of view, and their long
term effects are taken into account by evaluating forecasting methods. The fertility
measures for Spain at sub-national level have been reconstructed obtaining a highly
detailed forty-years long time series, with details for birth order and nationality of the
mother as well as reconstructing intercensal population estimates. To obtain estimates of
desired and observed fertility, this study evaluated and later employed new methods to
compute unbiased measures. Thus, this PhD research carefully employs different methods
for the estimation of fertility measures as well as econometric techniques to analyse the
data. A number of advanced econometric techniques and statistical modelling techniques
are used, including spatial panel analysis, microsimulation techniques, propensity score
matching, and deterministic forecasting.

1.4

1

Outline of the thesis

This PhD thesis consists of six chapters. Chapter 1 introduces the reader to the key
elements of this research, and to their importance based on the literature. The next four
chapters present the results of the analyses conducted to explore the subobjectives of the
PhD thesis as formulated above, in section 1.1. The focus of Chapter 2 is to describe subnational trends of fertility in Spain, specifically to explore the spatial dimension of fertility
(sub-objective 1). Chapter 3 presents a spatial regression model aimed at identifying the
main determinants of fertility in Spain using sub-national data, and provides the results
of an assessment of the impact of fertility determinants on overall fertility differences over
time, and across municipalities in Spain (sub-objective 2). Chapter 4 and 5 analyse the
individual dimension of fertility in 10 European countries and in Bulgaria, respectively.
In Chapter 4, estimates of fertility loss due to involuntary factors are presented for 10
European countries (sub-objective 3). In Chapter 5, the impact of partnership formation
on total fertility is examined for Bulgaria (sub-objective 4). Finally, Chapter 6 provides
an overall discussion of the results. Chapter 6, provides a summary of the main results,
a discussion of the methodological strengths and limitations of the approaches used, a
discussion of the main results, and a summary of the implications of the results for further
research.
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