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The fertility response to the Great Recession in Europe
and the United States:

Structural economic conditions and perceived economic uncertainty

Chiara Ludovica Comolli1

Abstract

BACKGROUND
This study further develops Goldstein et al.’s (2013) analysis of the fertility response to
the Great Recession in western economies.

OBJECTIVE
The purpose of this paper is to shed light on the fertility reaction to different indicators
of the crisis. Beyond the structural labor market conditions, I investigate the
dependence of fertility rates on economic policy uncertainty, government financial risk,
and consumer confidence.
METHODS
Following Goldstein et al. (2013), I use log-log models to assess the elasticity of age-,
parity-, and education-specific fertility rates to an array of indicators. Besides the
inclusion of a wider set of explanatory variables, I include more recent data
(2000−2013) and I enlarge the sample to 31 European countries plus the United States.

RESULTS
Fertility response to unemployment in some age- and parity-specific groups has been, in
more recent years, larger than estimated by Goldstein et al. (2013). Female
unemployment has also been significantly reducing fertility rates. Among uncertainty
measures, the drop in consumer confidence is strongly related to fertility decline and in
Southern European countries the fertility response to sovereign debt risk is comparable
to that of unemployment. Economic policy uncertainty is negatively related to TFR
even when controlling for unemployment.

CONCLUSIONS
Theoretical and empirical investigation is needed to develop more tailored measures of
economic and financial insecurity and their impact on birth rates.

CONTRIBUTION
The study shows the nonnegligible influence of economic and financial uncertainty on

1 Stockholm University, Stockholm, Sweden. E-Mail: chiara.comolli@sociology.su.se.
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birth rates during the Great Recession in Western economies, over and above that of
structural labor market conditions.

1. Introduction

Empirical evidence repeatedly suggests the existence at the aggregate level of a
procyclical relationship between fertility behavior and economic growth as having
characterized developed societies on completion of the Demographic Transition.
Periods of economic depression have been characterized by downturns in fertility,
followed by more prosperous intervals when fertility was recuperated. The vast
majority of the 20th century financial and economic crises, albeit very differently and
for various reasons, brought about a reduction, more or less pronounced, in fertility.
However, the impact of economic depressions on fertility rates is normally rather small
and of short duration because such socioeconomic factors are relatively short-term
compared to secular demographic trends (Lee 2003; Lesthaeghe 2010). All those
recession events occurred in a context of long-term fertility decline that was only
partially accelerated by economic hardship (Lee 1987, 1997, 2003; Morgan,
Cumberworth, and Wimer 2011, 2012; Sobotka, Skirbekk, and Philipov 2010, 2011).

Looking at  the  trend of  the  Total  Fertility  Rate  (TFR)  in  the  United  States  since
1920, illustrated in Figure 1, it is evident that periods of economic recession,
highlighted with vertical bars, entailed only a small and temporary decline in birth rates
compared to the large dips in fertility that characterized the inter-war period and the two
decades of the 1960s and 1970s. Societal changes, access to contraceptive measures,
and cultural revolutions had a crucial long-lasting impact on childbearing behavior, and
economic downturn only accelerated an existing negative trend in fertility, or halted a
positive trend. However, the effect of macroeconomic conditions on fertility is
heterogeneous across crisis events, historical periods, and country cases (Kreyenfeld,
Andersson, and Pailhé 2012). Compared to the three previous episodes, the fertility
decline in the United States during the Great Recession has been stronger and has lasted
longer.

The most frequent comparison to the Great Recession is the Great Depression of
the 1930s. The latter had strong negative effects for fertility, even if a large part of the
drop  in  the  TFR  was  due  to  the  postponement  of  births.  However,  that  time  the
postponement lasted long enough to generate an extraordinarily small cohort of
“children of the Great Depression” (Elder 1974) that entered adulthood in the 1940s and
1950s, and stimulated interest in research into fertility cycles (Cherlin et al. 2013;
Easterlin 1961, 1976, 1980).

http://www.demographic-research.org/
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Figure 1: Total fertility rate in United States (1920−2014)

Source: Elaboration of the author based on data from US National Center for Health Statistics. Social Security Administration 1997
for data 1920−1980.

Moreover, the 1929 crash materialized in a period when, first, TFR was well above
2.5 children per women and, second, the decline in fertility had already been ongoing
for  two  decades  because  of  the  advent  of  the  first  birth  control  movement,  which
promoted family planning among married couples to space children and reduce family
size (Dawson, Meny, and Ridley 1980; Wardell 1980). By contrast, the Great Recession
hit Western countries during decades of stagnant fertility at exceptionally low historical
levels. The first years of the 2000s were characterized by a moderate but diffused rise in
birth rates that was abruptly halted by the onset of the economic and financial crisis of
2007. This means that even though the short-term consequences of the Great Recession
for births might seem only mild and temporary, the long-term negative effects on
fertility rates might be substantial and persistent.

The aim of this paper is to add to the existing evidence of aggregate-level studies
on the impact of the Great Recession on fertility rates. This paper starts from a recent
study by Goldstein and colleagues (2013) in which they investigate the role of rising
unemployment in Europe on the decline in births during the first decade of the 21st

century. Despite adopting a similar approach and methodology to Goldstein et al.
(2013), the innovative features of the present study are many. First, I enlarge the sample
to include more countries and I focus on more recent data; second, I not only look at the
fertility response to a richer set of structural economic conditions − total, youth, and

http://www.demographic-research.org/
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female unemployment − but I also include indicators of financial and economic
uncertainty. In particular, I look at the fertility response to long-term sovereign risk and
to a newly developed index of economic policy uncertainty (Baker, Bloom, and Davis
2012) and, finally, also to consumer confidence. The distinctive contribution of this
paper is to assess whether these latter indicators of economic uncertainty are as relevant
in influencing fertility as material conditions. This is a crucial issue that has rarely been
treated in the literature of aggregate studies of fertility and business cycles (for an
exception, see Schneider 2015).

After this brief introduction the paper is structured as follows. Section 2 describes
the trend in the main indicators of the recession that will be used in the subsequent
analysis, section 3 shows the trend in fertility in Europe and in the United States during
the Great Recession, and section 4 describes how this study fits into the existing
literature. Section 5 introduces data and methods and presents the results. Finally,
section 6 draws the conclusions.

2. The economic and financial crisis indicators

2.1 The Great Recession in Europe and the United States

The Business Cycle Dating Committee of the US National Bureau of Economic
Research (NBER) declared that the recession in the United States began in December
2007 and ended in June 2009. Driven by the burst of the housing bubble and the
subprime mortgage crisis of 2007, the financial crisis rapidly led to a deep recession.
Real Gross Domestic Product (GDP) began contracting in the third quarter of 2008,
reaching almost −5% in 2009, and US demand shrank for five consecutive quarters at
the pace of −2.6% per quarter.

According to the US Security and Exchange Commission (SEC), between June
2007 and November 2008 Americans lost an estimated average of more than a quarter
of their collective net worth (Altman 2009). The unemployment rate – traditionally
quite low in the United States, around 4%−6% between 2000 and 2008 – peaked at 10%
in October 2009 and remained above 8% until mid-2012 (Bureau of Labor Statistics -
BLS).2

2 In December 2014 the unemployment rate was down to 5.6% but part of the recuperation was due to the
decline in labor force participation (down from 66% before the crisis to 63% today). Long-term
unemployment remained a problem: in 2007 the median duration out of the labor market was 7−8 weeks; it
peaked at 25 weeks in 2010 and was still around 16 weeks in 2014 (OECD 2014).

http://www.demographic-research.org/
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Financial instability and the economic downturn spread rapidly to the other side of
the  Atlantic.  At  the  end  of  2008  the  eurozone  had  also  entered  into  recession  and  in
2009 average unemployment rates in the eurozone hit a 10-year high (9.7%).

The Great Recession, however, hit European countries in a heterogeneous way.
Some countries were struck earlier and more severely than others that were generally
doing better. Some countries were penalized more strongly by the exposure of financial
institutions and the banking sector to the subprime crisis in the United States, while
others were damaged later on by the consequences for the real economy and the
confidence crisis in sovereign debt. In late 2009 fears of a sovereign debt crisis spread
among investors as a result of the growing indebtedness of the private and public
sectors. A crisis of confidence emerged in those European countries traditionally
characterized by large public debt and it materialized in widening sovereign bond yield
spreads between them and the more virtuous countries, led by Germany.3 The peak of
public financial insecurity was registered in Southern European countries in the second
half of 2011, when governments in a few countries were forced to resign due to their
loss of credibility in the financial markets.

Overall, the well-known narrative of the crisis illustrates that the complexity of the
Great Recession and the uncertainty it generated cannot be represented only through
trends in traditional indicators such as GDP and unemployment rate, and that a wider
array of measures needs to be identified to grasp the effects produced by such an
extraordinary event.

2.2 Structural economic conditions and perceived economic uncertainty

Production and employment are the most commonly used indicators of business cycle
fluctuation. The very definition of recession implies registering two consecutive
quarters of negative real Gross Domestic Product (GDP) growth (NBER, Business
Cycle Dating Committee). The United States entered first into recession, at the end of
2007, but the largest drop in GDP growth was registered when Europe also entered into
recession in the second quarter of 2008. The negative peak was −2% in the United
States and almost −3% in the euro area. The latter entered into a second recession in the
third quarter of 2011 when, as described in section 2.1, the sovereign debt crisis was

3 The confidence crisis was so remarkable that despite the fact that only a few European countries registered
worrying levels of sovereign debt, the speculation of contagion and the fear of a possible breakup of the
eurozone was so strong that the crisis had forced five countries to ask for financial help by the end of 2012
(Greece, Ireland, Portugal, Spain, and Cyprus). At the time, rumors about other countries needing financial
help were also becoming increasingly frequent in the media (Italy was one of the countries attacked by
speculation) and public debate touched repeatedly on the survival of the eurozone, put at risk by the
possibility of a Greece exit.

http://www.demographic-research.org/
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already underway.  This  second time the  absolute  drop in  GDP was  less  dramatic,  but
the EU stayed longer in recession, for almost eight quarters. In the last quarter of 2012
the Eurozone economy shrank by 0.6%. Countries below the average were Italy, which
contracted by 0.9%, Spain (‒0.7%), Greece (‒0.6%), and Portugal, which with a
negative GDP growth of ‒1.8% was by far the worst performer. Germany contracted at
the average, while France was the eurozone country doing least badly, with a negative
GDP growth of ‒0.3%.

The second most used indicator of an economic downturn is unemployment.
Figure 2 illustrates for a few European countries and the United States the substantial
country variation in the trend in unemployment rates before and during the Great
Recession. In Southern European countries, unemployment rates have increased by
more than 15 percentage points since 2007, crossing the impressive threshold of 25% in
2013. In other countries like the United States, the United Kingdom, and Denmark
unemployment never went beyond 10% and has increased by around 5 percentage
points since 2008. Finally, some countries like Germany or Belgium never really faced
a surge in unemployment rates.

Figure 2: Unemployment rate in selected European countries and the United
States (2000−2013)

Source: Elaboration of the author based on Eurostat data.

In addition, the Great Recession has generated a diffused sense of economic
uncertainty in markets, institutions, and among private individuals. This uncertainty
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reinforced, in a negative spiral, the deterioration of the real economy (ILO 2013). Given
its complex nature it is difficult to measure economic uncertainty precisely, and in fact
how it is estimated in the literature is very heterogeneous. There are different proxies
for economic uncertainty, none exhaustive in themselves, but nonetheless useful in
focusing on certain types of uncertainty. Commonly used measures are financial
indicators, like volatility in the stock market or in sovereign debt risk, more institution-
related indicators like the degree of policy uncertainty, and, finally, consumer-oriented
measures such as the consumer confidence index.

Figure 3 shows the trend in 10-year government bond yields in selected European
countries between January 2007 and December 2013 (ECB). The trend of long-term
interest rates on public debt confirms that the peak of the sovereign debt crisis can be
traced to between the end of 2011 and the beginning of 2012. The interest rate to be
paid on public debt is a very sensitive measure of the risk associated with a country’s
ability to repay its debt, and therefore of the uncertainty associated with credit
worthiness and the solidity of a country’s financial system. Germany, considered the
safest country for investment, is usually taken as the reference when measuring the
relative riskiness of other European countries, with an interest rate of around 1.6%. The
most risky is Greece, with a long-term public debt interest rate above 9% after the
summer of 2010 (orange line).4 Other countries that exceeded the critical threshold of
6% were Portugal, Ireland, Cyprus, Italy, and Spain.

In 2012 the American professor Scott R. Baker and two colleagues5 developed
another interesting and more comprehensive measure of economic uncertainty, the
Economic Policy Uncertainty (EPU) Monthly Index6 (at the moment of writing
available for the United States, Germany, France, Ireland, Italy, Spain, the United
Kingdom, and the Netherlands). The index is a composite indicator of three measures of
uncertainty: the frequency of newspaper references to economic policy uncertainty, the
number of federal tax code provisions set to expire, and the extent of forecaster
disagreement over future inflation and government purchases. The first component of
the index is itself an index of the frequency of references to policy-related economic
uncertainty in the leading newspapers of each country (tailored to different relevant
terms in different contexts).7 The  second  component  (for  the  United  States  only)
measures the number of temporary tax provisions that will expire in the following years

4 Greek government bond yields peaked in February 2012 at around 29% and again in June at around 28% –
insanely large rates given that the threshold considered to be critical for debt repayment is 6%.
5 S. R. Baker (Northwestern University); N. Bloom (Stanford) and S.J. Davis (University of Chicago Booth
School of Business).
6 Data is freely available on www.policyuncertainty.com.
7 Terms or derivatives of ‘uncertain’, together with ‘economy’ and one or more of the terms: ‘congress,’
‘fed,’ ‘deficit,’ or ‘regulation’ for the United States, and ‘tax,’ ‘policy,’ ‘spending,’ ‘central bank,’ or ‘budget’
for European countries.
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and will be subject to a last-minute decision by Congress as to whether to extend them
or not, clearly creating a source of uncertainty for actors in the economy.8 The third
component is economic forecaster disagreement. For the United States it draws from
the Federal Reserve Bank of Philadelphia’s Survey of Professional Forecasters (SPF),
and for each of the other seven European countries from the Consensus Economics
Forecast database of public expenditure. For the United States the authors used
individual data on three forecast variables: Consumer Price Index (CPI), the purchase of
goods and services at state and local government levels, and the purchase of goods and
services by the federal government. The dispersion of those variables in the forecasts
represents uncertainty related to monetary policy issues and consumer confidence
insecurity. For European countries the index relies on the dispersion of individual
forecasts of CPI and budget balances, scaled by national GDP.

Figure 3: Long-term government bond yields in eurozone countries 2007−2013

Source: Elaboration of the author based on ECB data. Secondary market yields of government bonds with maturities close to 10
years.

Figure 4 illustrates Baker, Bloom, and Davis’ (2012) EPU Index monthly trend
between January 2000 and March 2014 for the United States and Europe. The level of
uncertainty is clearly higher during the Great Recession than during previous events; for

8 This component is present only in the case of the United States, expiring tax code provisions being a very
typical feature of the American economy and not relevant to European countries.
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example, the 9/11 terrorist attacks in the United States. The black line represents the
EPU monthly index in the United States. The trend is very similar to that of the
eurozone countries (in grey): it started to rise in late summer 2007 and rose sharply with
the Lehman Brothers bankruptcy in September 2008, when the index reached 190
points. It stayed at quite high levels during 2009 and it peaked again in August 2011 at
245 points.9 Thereafter  the  index  of  uncertainty  stabilized  around  100  points  –  still  a
higher  level  than  in  the  pre-crisis  period.  Figure  A-1  in  the  Appendix  plots  the  EPU
index in the seven available European countries – Germany, Ireland, Italy, the United
Kingdom, Spain, France, and the Netherlands – in the time interval 2000−2014. The
index correlates strongly with the events described in the previous section, peaking
simultaneously with the collapse of the first financial institutions in Europe. Later on
the index peaks in conjunction with events related to the sovereign debt crisis, like
Greek requests for financial aid (and the following riots and heavy protests) and the
resignation of the Italian government in November 2011.

Figure 4: Monthly economic policy index in the United States and a few
European countries (2000−2014)

Source: Elaboration of the author based on Baker, Bloom, and Davis (2012). The EPU index in available for six European countries:
Germany, Italy, United Kingdom, Spain, France, and the Netherlands.

The last indicator used to assess the fertility response to the Great Recession is the
Consumer Confidence Index (CCI). This is constructed from households’ assessment of
their current and immediate future expectations regarding their economic situation and
major purchases intentions. Consumers evaluate their present and future situation by

9 After Congress passed a bill which allowed a rise in the country’s borrowing limits, and S&P downgraded
the credit rating of US bonds for the first time in history.
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assessing the direction of change in their financial plans compared to a ‘normal’ state,
and the balance between the positive and negative answers provides the aggregate times
series confidence trend (OECD 2017).

Figure 5 illustrates the monthly trend in CCI in the United States and in Europe
(OECD data) between January 2000 and January 2014. The OECD index is calculated
so that 100 points represent the CCI long-term average. From the beginning of the 21st
century, consumer confidence declined in both Europe and the United States, from
around 101.5 points to below 100, but the decline was stronger in the United States.

Figure 5: Consumer confidence index (CCI) in the United States and average
EU countries (2000−2014)

Source: OECD (2017), Consumer Confidence Index (CCI) (indicator). Accessed on 15 February 2017.
Note: Amplitude adjusted, Long-term average = 100.

At  the  onset  of  the  Great  Recession  in  late  2007  the  CCI  declined  first  in  the
United States, but a drop in confidence followed very soon in Europe: early in 2008 the
index had already reached the lowest point in these fifteen years, below 97 points. After
the increase in consumer confidence that especially characterized European countries in
the years 2010‒2011, the index dropped again at the end of 2011 but suddenly
recuperated in the United States, while in Europe it took much longer ‒ until the end of
2012 ‒ before the index of consumers financial optimism started to rise again.
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Compared with the other indicators of the crisis, the CCI directly pinpoints households’
financial intentions and expectations. These are more volatile than other institutional
indicators of uncertainty because they are a barometer of the crisis that is closer to how
it is perceived by individuals, rather than institutions. In addition, as Figure A-2 in the
Appendix shows, cross-country variation in the index is large. While in many European
countries we see a substantial drop in the CCI in the years of the crisis (e.g.,  Estonia,
Latvia), in others the decline is more gradual (e.g., Greece, Italy), and in a third group
of countries we do not see any decline in confidence (Austria, France).

3. Fertility during the Great Recession

The deteriorating economic conditions negatively impact households’ consumption,
investment, and savings arrangements, and generally weigh on family dynamics. Figure
6 illustrates the trend in TFR in nine European countries and the United States during
the period 2001−2013. The first relevant pattern in the figure is the well-known
persistent north-south dichotomy in fertility: in the last 10-15 years the Nordic countries
and the United States have maintained an average fertility rate of around 1.9−2, while
Southern European countries like Italy, Greece, and Spain have averaged 1.3−1.4
children per woman.10

The second interesting and widely known fact is that in both groups of countries
the beginning of the 2000s saw a diffused and stable increase in fertility, which peaked
in 2007 in the United States and a year later in most European countries. This positive
trend in fertility, the first continent-wide since the baby boom of the 1970s (Sobotka et
al. 2013), has been explained by the recuperation of births that were postponed during
the 1990s. Between 2002 and 2008 societal and economic conditions seemed to favor
an acceleration of fertility, and in the European countries the TFR increased on average
by about 0.15 live births per woman (Lanzieri 2013).

10 Fertility in Central Europe has been also quite low. For example, Poland is a country with one of the lowest
fertility levels in the world: the TFR in the period 2004−2011 averaged only 1.32 children per woman.
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Figure 6: Total fertility rate 2002−2013 in selected European countries
and the United States

Source: Elaboration of the author based on Eurostat data for European countries, and US data from US National Center for Health
Statistics. US data for 2013 from the Population Reference Bureau (Washington D.C.).

Figure 7 depicts the variation in TFR between 2008 and 201311 for the countries
that are analyzed in this paper (31 European countries and the United States, Eurostat
data) and the average change in the EU 27 countries. Of those, 22 registered a decline in
fertility,  2  saw no change,  and in  only  8  of  them did  the  TFR increase  between 2008
and 2013. The strongest decline in TFR materialized in Iceland and the United States (‒
0.27 and ‒0.22 births per women respectively, compared to an average decline of 0.06
births  in  the  EU27).  The  drop  was  also  remarkable  in  some  Southern  European
countries (Greece) and, surprisingly, in a few Northern countries (Norway, Denmark,
and Finland). Germany, France, and Austria are among the countries where the positive
fertility trend of the beginning of the century did not reverse.12

11 2008 and 2013 were chosen because in Europe 2008 is the last year of births conceived before the Great
Recession, and 2013 is the most recent year with available estimates for all countries in Eurostat at the time of
writing.
12 The picture of the change in fertility between the years 2007−2013 looks very similar, although the TFR
decline in the United States is stronger and in Europe slightly weaker, since the financial crisis started a few
months earlier in the United States before it spread to Europe. Between 2007 and 2013 there are 10 countries
where TFR increases, 8 countries with no significant change, and 12 with a significant decline in the number
of births per woman.

http://www.demographic-research.org/
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Figure 7: Total fertility rate variation in EU and United States 2008−2013

Source: Elaboration of the author based on Eurostat.

4. Literature background

Many authors have investigated the macrolevel relationship between business cycles
and childbearing, especially in the aftermath of the Great Recession. The vast majority
of the studies find evidence supporting a procyclical relationship of births to economic
fluctuations in advanced economies (Comolli and Bernardi 2015; Lee 2003; Livingston
and Cohn 2010; Sobotka, Skirbekk, and Philipov 2010, 2011; Morgan, Cumberworth,
and Wimer 2011; Ananat, Gassman-Pines, and Gibson-Davis 2013; Black et al. 2013;
Cherlin et al. 2013; Goldstein et al. 2013; Hofmann and Homeyer 2013; Currie and
Schwandt 2014; Schneider 2015).13

One strand of research investigates the correlation between productivity or
economic growth and fertility rates. For instance, Morgan et al. (2011) recently
investigated the period effect of US recession events since 1975 and show the

13 Conversely, only a few and subsequently questioned studies (Macunovich 1995, 1996) put forward the
theory that, at high levels of female participation in the labor force, fertility becomes countercyclical because
of the lower opportunity cost of childbearing for working women (Butz and Ward 1979; Ermisch 1988).
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procyclical response of fertility: when the economy goes down, so does fertility.
Sobotka and colleagues (2010, 2011) show that among 27 low-fertility countries in the
period 1980‒2008 a fall in TFR followed 81% of the episodes of GDP decline and 65%
of the cases of GDP stagnation. Adsera and Menendez (2011) find a positive correlation
between GDP and fertility rates in 18 Latin American countries and Lanzieri (2013)
finds that GDP growth is positively correlated to changes in TFR among European
countries. Comolli and Bernardi (2015) find a permanent effect of the Great Recession
on cohort childlessness among American women close to the end of their reproductive
lives.

However, in many of these studies, this correlation disappears once unemployment
variables, individual socioeconomic variables, and consumer confidence are introduced
into the model (Sobotka et al. 2010; Adsera and Menendez 2011), suggesting that
indicators other than GDP better capture the impact of the business cycle on fertility.14

A  larger  branch  of  research  focuses  on  unemployment.  Among  studies  on  the
United States, Morgan, Cumberworth, and Wimer (2011) show the negative correlation
between unemployment rates and the change in fertility rates in 2007‒2009, and
Cherlin et al. (2013) find similar results looking at the General Fertility Rate (GFR)
between 2007 and 2011. Currie and Schwandt (2014) investigate both the short- and
long-term effects of increasing unemployment on births using pseudo cohorts of
American women. They show a negative average effect of −0.5 conceptions per 1000
women for each percentage point increase in unemployment. Looking at specific age
ranges, the authors find that the fertility of younger women is more negatively affected
by unemployment than the fertility of older women. A 1% increase in unemployment
rate experienced when women are 20‒24 years old reduces conceptions by about six
births per 1000 women, and reduces the completed fertility of these women at 40 years
old by about 14 conceptions per 1000 women. Schneider (2015) finds very similar
effects when analyzing United States national and local employment conditions across
the Great Recession: at the state level, the General Fertility Rate (GFR) declines by 0.60
births per percentage point increase in unemployment rate, after controlling for
demographic characteristics of the state and adding state and year fixed effects. The
author argues that considering the increase in unemployment during the recession, this
effect means a sizeable reduction in births of 7.5%.

Other studies have investigated the nexus between unemployment and fertility in
Europe (Ozcan, Mayer, and Luedicke 2010; Adsera and Menendez 2011; Goldstein et
al. 2013; Lanzieri 2013; Neels 2010; Neels, Theunynck, and Wood 2013; Sobotka,

14 Some studies focus on income. In an interesting paper, Black et al. (2013) use the coal boom of the 1970s
in the coal-mining region of the Appalachians as a natural experiment to assess the effect on fertility of a
sudden increase in men’s income. For the cohorts that benefited from a total income increase of 6%, the
authors find a 3% increase in completed fertility.
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Skirbekk, and Philipov 2011; Sobotka et al. 2013). In these studies, unemployment rate
is again found to depress fertility during the Great Recession, especially long-term male
unemployment rates on first birth rates (Adsera and Menendez 2011; Neels,
Theunynck, and Wood 2013) and among young adults below 25 years old (Goldstein et
al. 2013; Lanzieri 2013; Sobotka, Skirbekk, and Philipov 2011; Sobotka et al. 2013).
Neels, Theunynck, and Wood (2013) show a strong negative effect of unemployment
on the hazard of first births among men and women below 30 years old, especially for
the highly educated. After the age of 30, unemployment only influences the probability
of having children for men, and not for women.

Finally, Goldstein et al. (2013) investigate the effect of unemployment rates on age
and parity-specific fertility rates in 28 European countries in the period 2000‒2010
(using the Human Fertility Database, Eurostat, and OECD data). Confirming previous
empirical evidence, the authors find that the elasticity of fertility to unemployment is
negative and especially concentrated on very young women and on first births. The
effect of a percentage point increase in unemployment rates generates a 0.2% decline in
first birth rates among 15‒19-years-old women and a ‒0.1% among women aged 20‒
24. The effect on second and third births is smaller and generally not statistically
different from zero.

A third, smaller group of studies investigate how the perception of an economic
downturn and of future uncertainty might affect fertility rates. Already in the 1960s the
economist G.S. Becker (1960) argued that changes in fertility rates were positively
correlated with the purchase of durable goods. Other more recent studies also focus on
the relationship between consumer confidence and fertility. For the United States,
Schneider (2015) analyzes the effect of mortgage foreclosure rate, press coverage of the
Great Recession, and consumer confidence on birth rates. The author finds that
foreclosure start rates and unemployment have a very similar negative effect on GFR (‒
0.64-point reduction) and that higher levels of consumer confidence are associated with
significantly higher fertility rates, while crisis press coverage is negatively but
moderately linked to the GFR. Schneider (2015) also finds a significant effect of the
CCI after controlling for unemployment rates.

For the Netherlands, van Giersbergen and de Beer (1997) and Fokkema et al.
(2008), respectively, find that a 10% increase in the index of consumer confidence is
associated with a 1.5% increase in total births per year; and that an increase of 10 points
in the confidence index is associated with an increase of 0.04 in TFR. Finally, Hofmann
and Hohmeyer (2013) find a negative effect of perceived future employment instability
on the fertility of German couples.

As illustrated, the macro evidence on the correlation between business cycles and
fertility is extensive. Nonetheless, a more comprehensive study of the fertility response
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to a combination of the different aspects (structural economic conditions and economic
insecurity) of the recession is still lacking. That is the objective of this paper.

In the analyses that follow, starting from the above-cited work of Goldstein et al.
(2013), I investigate the elasticity of age-, parity-, and education-specific fertility rates
to the variation in the different financial and macroeconomic indicators of the Great
Recession illustrated in Section 2.2. Importantly, not only do I expand the sample of
countries  and  years  and  the  number  of  explanatory  variables,  but  I  also  combine  the
latter in a unique picture in order to grasp how these different components of the crisis
affect childbearing rates.

5. The impact of aggregate economic and financial indicators on
age-, parity-, and education-specific fertility rates

5.1 Data and method

This empirical investigation develops the analysis conducted by Goldstein and
colleagues (2013) on the elasticity of age- and parity-specific fertility rates to
unemployment in Europe in the period 2000−2010. As in Goldstein et al. (2013), the
dependent variables on which I focus are the Total Fertility Rate (TFR), the age-specific
fertility rate (ASFR), and the parity-specific fertility rate (first, second, and third births).
I also investigate the education-specific fertility rate response to the recession,
distinguishing between low- (ISCED 0−2), middle- (ISCED 3−4), and high- (ISCED
5−6) education fertility rates.

Compared to Goldstein et al.’s (2013) paper, the analyses conducted here include
more countries (31 European countries15 plus the United States), more recent data
(2000−2013),16 and test the fertility response to a wider array of explanatory variables
that might convey the consequences of the Great Recession on childbearing.

First, the worsening of economic structural conditions during the crisis is captured
not only by total unemployment rate (as in Goldstein et al. 2013) but also by female and
youth unemployment rates, as more specific measures of unemployment might capture
interesting gender- or age-specific associations.

15 The 28 European Union countries: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, United Kingdom, plus Iceland,
Norway, Switzerland, and the United States.
16 Except for the analyses of education-specific fertility rates, which are only available for a sufficient number
of countries from 2007 onward.
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Second, I include different indicators of economic uncertainty because, as argued
before, beyond material hardship, economic insecurity and future financial expectations
also play a role in shaping childbearing decisions (Sobotka, Skirbekk, and Philipov
2010; Kreyenfeld, Andersson, and Pailhé 2012; Hofmann and Hohmeyer 2013;
Schneider 2015).

The first indicator of uncertainty is market volatility. In the case of Europe, as
described above, the main confidence crisis concerned sovereign debt, and a good
proxy of market expectations is the trend in government bond yields. The cost of
repaying public debt, namely the interest rate to be paid on it, is a powerful measure of
the market credibility of a government, which has been severely undermined in
Southern European countries during the last three years of sovereign debt crisis. The
general feeling of financial insecurity about the future is thus represented by sovereign
debt risk, measured through long-term (10 years) government bond yields. This part of
the analysis focuses on Europe ‒ and in particular on Southern European countries
where the credibility crisis actually materialized17 ‒ because in the United States long-
term government bond yields do not have the same financially informative role vis-a-
vis the economy as in Europe.18

The second measure of economic uncertainty I use, more comprehensive in its
design, is the annual average of Baker’s (2012) monthly Economic Policy Uncertainty
(EPU) Index, described in Section 2.2 and available for the following eight countries:
the United States, Ireland, Italy, Germany, France, the United Kingdom, Spain, and the
Netherlands.

The last indicator of uncertainty is the consumer confidence index (CCI), a less
institutional and more direct barometer of households’ financial expectations,
harmonized by the OECD (2017) for 24 of the countries in this sample.

Table 1 summarizes the data sources and country-years availability for each
dependent and independent variable included in the analysis.19

17 In a previous version of this paper (Comolli 2016) the analysis on sovereign debt risk was conducted on the
entire sample of countries, and the results revealed (as expected) that the increase in public risk was correlated
to a substantial decline in fertility only among Southern European countries. In particular, the strongest
negative fertility response was registered in Italy and Greece. Results are available upon request.
18 First, they are usually countercyclical due to the role of the dollar as a safe currency during economic and
financial crisis and, second, the Federal Reserve more aggressively uses unconventional monetary policy
measures to keep sovereign debt interest rates low (IMF World Economic Outlook 2012).
19 The caption to Table 1 reports which country years are missing in each variable. Country-year observations
appear to be missing randomly; therefore, missing values are more problematic for statistical power than for
interpretation of results.
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Table 1: Summary of data sources and variables’ country-year availability

Variable Data source Countries Years

Total Fertility Rate Eurostat 32 countries 2001−2013

Age-specific fertility
rate

Eurostat and US
National Vital Statistics 32 countries 2001−2013

Parity-specific
fertility Rate

Eurostat and US
National Vital Statistics 32 countries§ 2001−2013

Education-specific
fertility rate

Eurostat and US
National Vital Statistics 19 countries° 2007−2011

Unemployment
rate Eurostat 32 countries 2000−2012

Female
unemployment rate Eurostat 31 countries^ 2000−2012

Youth
unemployment rate Eurostat 31 countries^ 2000−2012

EPU Index Baker, Bloom, and
Davis (2012)

United States, Italy, Germany, France,
United Kingdom, Spain, Ireland, and
the Netherlands*

2000−2012

Consumer
Confidence Index OECD

24 countries
(missing for Bulgaria, Croatia, Cyprus,
Ireland, Lithuania, Malta, Norway,
Romania)

2000−2012

10-year
government bond
yields

Eurostat; ECB; Bank
of England; OECD;
Federal Reserve
Economic Data; St.
Louis FED

30 countries
(missing for Croatia and Estonia)
Southern European country models
include: Cyprus, Greece, Italy, Malta,
Portugal, and Spain

2000−2012

Source: Elaboration of the author. Note: a few years per country are missing: 2011−2012 for Belgium, 2003, 2006−2011 for
Denmark, 2007−2012 for France, 2001−2008 for Germany, 2001−2007 for Ireland, 2001−2012 for Italy, 2001−2004, 2006 for Malta,
and 2003, 2012 for the United Kingdom. ° Data missing for Bulgaria, Cyprus, France, Germany, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Netherlands, Switzerland, and the United Kingdom. For the United States, education-specific fertility rates
are available for the period 2004−2012.  ^ Data missing for Switzerland and Iceland in 2000−2002. * Missing for the Netherlands in
2001-2003 and for Spain in 2001.

The aim of the analysis is to show the separate and joint correlations between these
financial and macroeconomic variables and fertility rates. Equation (1) illustrates the
fixed-effects model (Allison 2009; Goldstein et al. 2013) on which the following
multivariate analyses are based, where changes in one or more of the chosen indicators
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of the crisis explain variations in the (age-, parity-, education-specific) fertility rate a in
country c in  year y (TFRc,a,y). All variables are log-transformed to estimate the
association between the recession and fertility in terms of the elasticity of fertility rates
to each indicator. Besides the possibility of comparing the results with Goldstein’s
paper, there are theoretical reasons for using a log-log model: first, such models allow
the smoothing of any non-linearity in the relationship between structural
macroeconomic conditions or financial uncertainty and fertility, and, second, they
smooth any skewed and nonnormal distribution of the independent variables. Regarding
the latter issue, Figure A-3 in the Appendix in fact shows that the density distributions
of the independent variables are skewed, while further tests (Q-Q plot, Shapiro-Francia,
and Skewness-Kurtosis tests)20 show that the null hypothesis of a normal distribution of
all the independent variables must be rejected.

ln൫ܴܶܨ௖,௔,௬൯ = ଴ߚ + (௖,௬ିଵ݁ݐܽݎ_݈݌ܷ݉݁݊)	ଵlnߚ + ݎଶܻ݁ܽߚ + ݕݎݐ݊ݑ݋ܥଷߚ +

ݕݎݐ݊ݑ݋ܥସߚ																																						 ∗ ݎܻܽ݁ + ௖,௬ߝ      (1)

As shown in Equation (1), all independent variables are lagged to the previous year
(y-1) and country dummies are included to capture time-constant country specificities
that might affect both the economy and fertility. A linear time trend is also added to
capture the underlying period fertility trend, associated with the postponement of
fertility typical of all low-fertility countries. Finally, the linear time trend is interacted
with the country dummies to capture any country-specific time trend.21

Results are shown graphically as much as possible, to facilitate an immediate grasp
of the results. Complete regression tables are available in the Appendix to this paper.

The Appendix also reports descriptive statistics of the explanatory variables. Panel
(a) of Figure A-4 shows the means and confidence intervals of the unemployment
indicators, pooling all 32 countries together. The behavior of the three indicators in the
period considered is very similar. Between 2008 and 2013 total unemployment goes
from around 6% to more than 10% and variation in the sample largely increases.
Female unemployment, similarly, goes from 6.6% in 2008 to 10.55% in 2013 and youth
unemployment increases on average from 15% to 20% between 2008 and 2009,
peaking at almost 25% in 2013.

20 Available upon request.
21 In additional analyses I specifically studied cross-country differences in the correlation between the
indicators and fertility by separating the United States and European country clusters: Western, Central-
Eastern, Northern, and Southern Europe. Since the main results do not add substantial evidence, for the sake
of brevity they are not included in this paper but are available upon request.
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Interest rates on public debt in Southern European countries (Panel (b) in Figure
A-4) also rose on average after 2009 compared to 2005‒2006 (+4% only between 2007
and 2011). The EPU index also suddenly increased after 2008, more than doubling in
2011 with respect to 2007. In fact, between 2007 and 2011 the index registered a 102%
increase. The consumer confidence index declined from 102 points in 2007 to less than
98 in 2009 and then slightly increased, although remaining between 98 and 100 until
2012.

5.2 Results

Figure 8 shows the results of the model of Total Fertility Rate (TFR) elasticity to
different measures of unemployment and to indicators of economic and financial
uncertainty (see Table A-1 in the Appendix for the complete models). Panel (a) in
Figure 8 shows that in the sample of 32 countries in the period 2000‒2013 a 1%
increase in total unemployment rate is associated to an average decline in TFR the
following year of 0.08%. Results for youth unemployment are almost identical, while
the elasticity of births to female unemployment is stronger (‒0.09%). Gensler (1996)
found an identical elasticity of fertility to unemployment (‒0.09%) for the birth rates of
single-female households in the United States during the 1990s. This result is also close
to the elasticity found for fertility rates to housing prices in the United States (between
‒0.1 and ‒0.2) between 1997 and 2009 (Dettling and Kearney 2014). In nonlog-
transformed variation, this means that for every percentage-point increase in
unemployment, TFR declines by 0.011 births per woman (not shown). Considering that
unemployment rates went from 6.11 in 2007 to 10.4 in 2013 (+4.29 percentage points)
on average among the 32 countries considered here this increase implies a TFR decline
of  around  0.047  births,  a  3%  decline  since  precrisis  levels  of  TFR.  This  finding  is
comparable to estimates reported in previous studies that point to a 2%‒5% effect of the
Great  Recession  on  TFR  in  the  United  States  (Morgan  et  al.  2011).  Currie  and
Schwandt (2014) estimate a 2.4% decline in complete fertility of those cohorts who
experienced  a  rise  in  unemployment  during  the  first  phase  of  the  Great  Recession  at
ages 20‒24.
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Figure 8: Elasticity of total fertility rate to unemployment and economic and
financial uncertainty measures. All parities and age groups

(a)

(b)

Source: Elaboration of the author based on data from Eurostat, ECB, Bank of England, OECD and Federal Reserve Economic Data
(St. Louis FED), US National Vital Statistics and US Treasury. EPU index by Baker, Bloom, and Davis (2012).
Note: 95% Confidence Intervals reported.
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Turning to proxies for economic and financial uncertainty (Panel (b) in Figure 8),
an increase of 1% in the EPU index is associated with a drop in TFR the next year of
around 0.04%. An increase in the index of 50 points would be associated with a decline
in TFR of around 0.03 (not shown) – a sizeable effect. Sovereign risk is negatively
associated with fertility rates in the restricted sample of Southern European countries
but the elasticity is smaller (‒0.025%) and the coefficient is not statistically different
from zero. Still, in real terms, for every percentage point increase in long-term
government bonds in Southern European countries the average TFR would decline by
0.006.

The strongest fertility response is elicited by consumer confidence, even though
estimated confidence intervals are much wider for CCI than for the other indicators. In
this and all the following models the inverse of the consumer confidence index (CCI) is
included, to show estimates in a comparable direction to other indicators. The negative
elasticity of fertility to the CCI has thus to be interpreted as a response to declines in
consumer  confidence.  Namely,  a  1%  decline  in  the  CCI  is  associated  in  this  sample
with a decline in fertility of around 0.37%. However, this large elasticity has to be
compared to the scale of variation of the indicator. The OECD CCI, as mentioned
earlier, varies in the crisis period from 101.5 points in 2007 to 98.5 points in 2012. This
decline of 3 points would imply, in nonlogarithmic terms, a decline of 0.015 births per
woman, which is actually one-third of the decline in fertility implied by the actual rise
in unemployment rates in the same period. A similar estimate has been found for the
Netherlands (van Giersbergen and de Beer 1997; Fokkema et al. 2008) and Lanzieri
(2013) finds a similar correlation between CCI and TFR among 27 European countries.

Models 5 and 9 in Table A-1 in the Appendix report the elasticity of TFR to the
various indicators when included all together in the same model. This is important
because these coefficients show whether, once we include unemployment in the model,
the correlation between economic and financial uncertainty and fertility disappears or
whether by including all the indicators together we are identifying different channels of
the effect of the crisis on fertility. The caveat here is that most of these indicators are
partially or, in some cases, substantially correlated. For this reason I did not include
models with combinations of all variables together. Table 2 reports the correlation
matrix between indicators in the EPU sample and the Southern European countries. For
instance, government bond yields in Southern European countries (also in the complete
sample, not shown) are (positively) correlated with unemployment (correlation >0.4),
and the Variance Inflator Factor (VIF) for unemployment in the model that includes
both indicators exceeds 5.8 (together with very high values for specific country-years,
not shown). The EPU index and the CCI are also (negatively) correlated (correlation
>0.5) in both samples, even though, in this case, the VIF only suggests multicollinearity
issues between country-year trends (not shown).
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Table 2: Independent variables correlation matrix
Unemployment Youth

unemployment
Female

unemployment
Government

bonds
EPU Index CCI

EPU
sample

Unemployment 1.00

Youth unemployment 0.88 1.00

Female unemployment 0.92 0.86 1.00

Government bonds 0.31 0.33 0.22 1.00

EPU Index 0.28 0.33 0.17 −0.19 1.00

CCI −0.42 −0.39 −0.24 0.08 −0.51 1.00

Southern
European
countries

Unemployment 1.00

Youth unemployment 0.91 1.00

Female unemployment 0.97 0.80 1.00

Government bonds 0.43 0.59 0.38 1.00

EPU Index 0.36 0.52 0.36 0.59 1.00

CCI −0.43 −0.58 −0.28 −0.43 −0.52 1.00

Source: Elaboration of the author based on data from Eurostat, ECB, Bank of England, OECD and Federal Reserve Economic Data
(St. Louis FED), US National Vital Statistics and US Treasury. EPU index by Baker, Bloom, and Davis (2012).

Model  5  in  Table  A-1  shows  that,  in  the  complete  sample  of  countries,  net  of
unemployment rate, consumer confidence decline is still associated with a decline in
births but the coefficient is much smaller and not statistically significant (‒0.08%).
Moreover, looking at measures of information (AIC, BIC), we see that the best models
for the complete sample remain those where only unemployment indicators are used.
The reasons might be, first, that consumer confidence is correlated to unemployment
(around ‒0.4 in the complete sample, as in selected samples, see Table 2) and, second,
that the latter is probably more easily comparable across the different countries in the
sample (net of state and period fixed effects) than measures of perceived uncertainty.
For the United States, for instance, Schneider (2015) finds a persistent effect of CCI
beyond state unemployment at the divisional level (and not at national or state level),
where probably consumer sentiment better captures the “additional dimension of
uncertainty” (Schneider 2015: 1153).

In fact, focusing on the restricted EPU index sample (Germany, Ireland, Italy,
France, Spain, United Kingdom, Netherlands, and the United States) the information
measures show that the best model is the one that includes both structural and
uncertainty measures (Model 9 versus Models 7‒8 in Table A-1). Controlling for
unemployment, there is still a negative response of births to the rise in economic policy
uncertainty of ‒0.02%. The magnitude of the elasticity to the EPU index is almost
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halved controlling for unemployment, but the effect is still present and statistically
significant.

Overall, these models show that structural conditions of the economy are strong
predictors of fertility rates and strongly comparable across different contexts, while
indicators of economic and financial uncertainty are more context-dependent, but
nevertheless substantially related to fertility rates.

These estimates are already quite informative, but the consequences of the
recession for fertility are likely to be heterogeneous across age groups, parities, and
educational levels. These more specific estimates are presented in the next figures.

Figure 9 shows the age-specific fertility rate’s elasticity to unemployment
measures (Panel (a)) and economic and financial uncertainty (Panel (b)) (complete
results are reported in Table A-2 in the Appendix). The pattern seems very robust to the
different indicators used: the largest negative impact of the crisis so far has been on
very young women, followed by women in their late thirties. In particular, a 1%
increase in unemployment (or youth unemployment) is followed by a drop in fertility of
0.17% for the very young (15‒19-year-old women) and of around 0.1% for women in
their twenties (ages 20‒29). The negative fertility reaction is again slightly stronger, at
all ages, when female unemployment increases. The negative response to
unemployment increases again for 30-year-old women, up to around ‒0.12% for
women in their late thirties, and it is smallest for 40‒44-year-old women (‒0.06%).
These results are very similar to those obtained by Goldstein et al. (2013), and even
slightly larger for women in their twenties and thirties; probably because in many
countries the negative effects of the Great Recession materialized later than 2010, the
last year analyzed in their paper. These age-specific results are also in line with
Schneider (2015), who finds a negative effect of unemployment rates declining with
age groups in the United States, and Lanzieri (2013), who finds for Europe an effect of
unemployment only for women younger than 30 years of age.

The results on female unemployment are also interesting, since this strong negative
response of fertility to women-specific unemployment not only supports studies
showing a reversal of the association between female labor force participation and
fertility rates (Ahn and Mira 2002; Rindfuss, Guzzo, and Morgan 2003; Engelhardt and
Prskawetz 2004; Engelhardt, Kögel, and Prskawetz 2004) but also shows that even
during the Great Recession female unemployment discouraged childbearing even more
strongly that general unemployment.
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Figure 9: Elasticity of age-specific fertility rate to unemployment and economic
and financial uncertainty measures. All parities

(a)

(b)

Source: Elaboration of the author based on data from Eurostat, ECB, Bank of England, OECD and Federal Reserve Economic Data
(St. Louis FED), US National Vital Statistics and US Treasury. EPU index by Baker, Bloom, and Davis (2012).
Note: 95% Confidence Intervals reported.
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respect to labor market indicators, it shows a generally smaller association with fertility
at older ages (less than ‒0.05% for women older than 25). In Southern European
countries, age-specific fertility rates respond significantly negatively to the financial
uncertainty generated by the crisis, measured here by sovereign debt risk. The negative
elasticity of fertility to financial uncertainty is again largest among very young (15‒24)
women. Importantly, in magnitude the negative consequences for births are similar to
those of unemployment (and larger below the age of 24). A 1% increase in the long-
term price of government debt reduces fertility rates by 0.18% for women in their early
twenties. Given the smaller sample, however, the estimates are less precise (but
statistically different from zero).22

The age pattern of fertility response to consumer confidence is consistent, even if
the elasticity of TFR to CCI is much larger at almost all ages. A decline of 1% in CCI
leads to a reduction in teenage fertility of around 0.7%. A similar response is found
among women in their 30s, while I find no significant association of fertility with CCI
among older women.

Figure 10 reports age- and parity-specific elasticity of fertility rates to female
unemployment rate (see Figure A-5 in the Appendix for total and youth unemployment
rates and Table A-3 for complete models). The negative elasticity of births to female
unemployment is, for all parities, stronger for very young women (around ‒0.2% for
15‒19-year-olds but not statistically significant for third births). However, except for
teenager births, the age-specific response to female unemployment (as for youth and
total unemployment) is very different across parities. The negative association between
female unemployment and first births is similar in magnitude for women in their
twenties and thirties (around ‒0.15%) and quite close to zero for women above 40 (not
statistically significant). These women are close to the end of their reproductive life and
if they are childless and want to have children they are less influenced by employment
conditions than younger women. This is not the case for mothers in their late thirties
and  early  forties.  The  latter  in  fact  postpone  second  and  third  births  when  (female)
unemployment rises, with a negative response that in magnitude is similar to or higher
than that of younger women. A minor response to unemployment is found among
mothers in the age range 20‒29 (especially for third births). These results are again in
line with Goldstein et al. (2013), but stronger, especially for young mothers at higher
parities, for whom Goldstein et al. did not find any significant fertility response to
unemployment.

22 The Variance Inflator Factors (VIF) indicate the presence of multicollinearity between countries’ year
trends in the Southern European sample.
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Figure 10: Elasticity of age- and parity-specific fertility rate to female
unemployment rate

Source: Elaboration of the author based on data from Eurostat and US National Vital Statistics.
Note: 95% Confidence Intervals reported.

The estimates of the elasticity of age- and parity-specific fertility rates to
uncertainty for CCI and sovereign risk are shown in Figure 11. Results on the EPU
index by age and parity are substantially and statistically not significant so they are not
reported here (see Table A-3 in the Appendix). The age-specific fertility response to
declines in consumer confidence is quite different across parities (Panel (a) in
Figure 11). Childless women in all age groups, except for women aged 40‒44, postpone
childbearing in times of declining confidence, while mothers below 30, both with one
or two children, do not significantly respond to changes in consumer confidence. The
elasticity of TFR to CCI is significantly different from zero only for mothers in their
30s, for whom, however, the association is substantial: A 1% decline in confidence is
associated with a 1% decline in fertility, for both second and third parities.

Financial sovereign uncertainty in Southern European countries (Panel (b) in
Figure 11) does have an impact on fertility rates, comparable in magnitude to the
impact of structural labor market conditions in the complete sample. The strongest
negative response to increasing financial public risk is found for first and second births
among young women (‒0.2% among the 15‒24-year-olds) and third births to older
women (‒0.3% among the 35‒44-year-olds).
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Figure 11: Elasticity of age-specific and parity-specific fertility rate to consumer
confidence index and sovereign risk in Southern European countries

(a)

(b)

Source: Elaboration of the author based on data from Eurostat, ECB, Bank of England, OECD and Federal Reserve Economic Data
(St. Louis FED), US National Vital Statistics and US Treasury. EPU index by Baker, Bloom, and Davis (2012).
Note: 95% Confidence Intervals reported.
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Finally, another informative comparison to investigate is whether there is a
different fertility response across women’s educational levels. Due to sample size
restriction, here I only investigate the role of the different measures of unemployment
on education-specific fertility rates. (Table A-4 in the Appendix reports the complete
models.) Figure 12 shows that the negative association between rising unemployment
rates and fertility rates is stronger among middle-educated women, the socioeconomic
group that is most affected by business cycle fluctuations in their childbearing choices.
Low-educated women are the least likely to respond to growing rates of unemployment:
despite their larger probability of being affected by unemployment, their fertility rates
do not seem to be affected.

Figure 12: Elasticity of education-specific total fertility rate to unemployment
measures, all parities

Source: Elaboration of the author based on data from Eurostat, ECB, Bank of England, OECD and Federal Reserve Economic Data
(St. Louis FED), US National Vital Statistics and US Treasury. EPU index by Baker, Bloom, and Davis (2012).
Note: 95% Confidence Intervals reported. Low education corresponds to ISCED 0−2; Middles education to ISCED 3−4; High
education to ISCED 5−6.

Interestingly, highly educated women are slightly more negatively affected by
youth and female unemployment than general unemployment. Youth unemployment
signals a very typical feature of the Great Recession, namely the greater difficulty for
young, even highly educated adults to enter the labor market, and this explains the
negative association of youth unemployment and fertility. As mentioned earlier, the
relationship between female labor force participation and fertility has been changing
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recently, driven mostly by the increasing fertility of highly educated working women.
The crisis period is no exception, and highly educated women reduced their fertility
rates during the Great Recession in response to increasing female unemployment.

6. Conclusions

The Great Recession hit Europe slightly later than the United States, and for longer, but
its financial roots were the same and the consequences for the real economy have been
dramatic on both sides of the Atlantic. The Great Recession has been the longest and
strongest recession since the Depression of the 1930s and has hit household finances
very hard. Economic shocks of this dimension dramatically impact on family dynamics:
out of the 32 western countries included in this study, 22 registered a decline in fertility
rates between 2008 and 2013. This substantial and diffused decline in fertility happened
after a period at the beginning of the century when births had recuperated, and it can
hardly be attributed to a general negative trend rather than the economic downturn that
hit those same countries. Moreover, analyzing aggregate data in detail, the negative
correlation between economic shocks and fertility rates is evident, whether measured by
structural economic conditions or indicators of economic uncertainty.

Overall, the findings of this study suggest that the deterioration of labor market
structure during the Great Recession is largely responsible for the diffused negative
consequences for fertility rates. The sharp increase in unemployment (total, female, and
youth) rates characterizing the recession reduced total fertility rates in western
economies  on  average  by  0.05  births,  a  3%  decline  from  the  beginning  of  the  crisis.
Importantly, female unemployment seems to be even more strongly (negatively)
associated with fertility, suggesting, as already found elsewhere (Ahn and Mira 2002;
Rindfuss, Guzzo, and Morgan 2003; Engelhardt and Prskawetz 2004; Engelhardt,
Kögel, and Prskawetz 2004), that labor market participation is nowadays important for
fertility and women do not take advantage of periods out of the labor market to have
children.

It is more complicated to design accurate indicators of economic insecurity, and to
identify their impact on fertility, than it is to design accurate indicators of the material
conditions of the economy. In this study I compared the impact on fertility rates of three
indicators of uncertainty: economic policy uncertainty, sovereign risk, and consumer
confidence. The latter ‒ households’ sentiment about their current and future financial
situation ‒ proved to be highly correlated to fertility. During the Great Recession in the
32 countries analyzed the average decline in the Consumer Confidence Index (CCI)
generated a drop in fertility of around 0.015 births per woman, explaining around an
additional 1% of the decline in TFR since the onset of the crisis.
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The EPU index is a comprehensive indicator that includes both policy uncertainty
as perceived by experts and measures of media coverage of economic uncertainty,
which is usually a barometer of how private individuals perceive the economic climate.
Baker and colleagues (2012) make a specific effort to harmonize the EPU Index to
make it comparable across seven different countries, which also makes this indicator
interesting for a cross-country study. This does not imply that countries’ specificities
should be ignored; rather, the present study should serve as a basis for future country-
(or country-cluster) specific investigations. One attempt made in this direction in this
paper is to address the fertility response to the sovereign debt risk, as the latter became
a distinctive feature of the last phase of the Great Recession in Southern European
countries. In fact, the negative response of age-specific TFR to sovereign debt risk in
Southern European countries is comparable in magnitude to that of unemployment in
the complete sample.

Undoubtedly, the elasticity of fertility rates to these uncertainty indicators is milder
and less robust across models than unemployment, but still negative and significant in
most model specifications. Nevertheless, net of unemployment’s negative influence on
TFR, births are still affected by the rise in economic policy uncertainty. The magnitude
of the elasticity to the EPU index is halved when controlling for unemployment, but the
correlation is still present and statistically significant. Due to the small sample size and
to the high correlation between the uncertainty indicators, I could not test a model
where all the indicators are included together with unemployment. However,
information measures of model fit, at least in the EPU sample, indicate that the model
where both the labor market indicator and the policy uncertainty index are included as
explanatory variables better explains fertility rate variation in this period.

The largest negative consequences of the crisis for fertility rates are registered
among very young women, 15‒24 years old, while the response is milder for women
older than 40. This is especially true for parity one, while, naturally, older women are
more likely than their younger counterparts to renounce having a second or third child
because of the crisis. Schneider (2015) and Lanzieri (2013) find similar age patterns for
the United States and Europe.

The present estimates are stronger than those obtained by Goldstein et al. (2013),
especially for the decline in fertility in higher parities and among women in their 30s,
because in many countries the negative effects of the Great Recession persisted after
2010. It is thus important to include more recent years in order to grasp the total
negative effect of the crisis on childbearing.

Finally, my findings show that the negative fertility response to total
unemployment is concentrated among middle-educated women, while youth and female
unemployment are also associated with a decline in fertility among highly educated
women.
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Overall, this paper contributes to the literature investigating the correlation
between the substantial and diffused decline in fertility, and the Great Recession that
has plagued western countries in the last five-to-eight years. Extending Goldstein and
colleagues’ (2013) work, first, the study shows that the negative association between
unemployment and fertility persists, and has even become stronger in some age and
parity groups in recent years. Second, additional indicators show that birth rates react
similarly to the perceived uncertainty generated by the recession, over and above the
tangible material conditions of the economy.
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Appendix

Figure A-1: Economic policy uncertainty monthly index
January 2000 − January 2014

Source: Elaboration of the author based on Baker, Bloom, and Davis (2012). EPU Index data available on
www.policyuncertainty.com.
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Figure A-2: Consumer confidence index by country 2000−2012

Source: Elaboration of the author based on OECD data.
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Figure A-3: Density distribution of independent variables and log-transformed
distribution

Source: Elaboration of the author based on data from Eurostat, ECB, Bank of England, OECD and Federal Reserve Economic Data
(St. Louis FED), US National Vital Statistics and US Treasury. EPU index by Baker, Bloom, and Davis (2012).
Note: See Table 1 for sample descriptions.
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Figure A-4: Descriptive statistics of unemployment and economic and financial
uncertainty measures. Means and 95% confidence intervals

(a)

(b)

Source: Elaboration of the author based on data from Eurostat, ECB, Bank of England, OECD and Federal Reserve Economic Data
(St. Louis FED), US National Vital Statistics and US Treasury. EPU index by Baker, Bloom, and Davis (2012).
Note: 95% Confidence Intervals reported. See Table 1 for sample descriptions.
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Figure A-5: Elasticity of age- and parity-specific fertility rate to unemployment
and youth unemployment rate

(a)

(b)

Source: Elaboration of the author based on data from Eurostat, ECB, Bank of England, OECD and Federal Reserve Economic Data
(St. Louis FED), US National Vital Statistics and US Treasury.
Note: 95% Confidence Intervals reported. See Table 1 for sample descriptions.
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Table A-1: Total fertility rate response to structural, economic, and financial
uncertainty indicators. All age groups and parities

Model Model Model Model Model Model Model Model Model

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Complete sample Southern
Europe EPU sample

Unemploy-
ment

−0.077*** −0.084*** −0.062*** −0.047***

rate (log/lag) (−0.096 −
−0.058)

(−0.103 −
−0.065)

(−0.087 −
−0.037)

(−0.072 −
−0.022)

Female
unemploymen
t

−0.090***

rate (log/lag) (−0.110 −
−0.069)

Youth
unemploy-
ment

−0.074***

rate (log/lag) (−0.095 −
−0.052)

Consumer
confidence

−0.368** −0.078

index
(Inverse;
log/lag)

(−0.702 −
−0.035)

(−0.368 −
0.212)

10y Govt
Bond

−0.025
yields
(log/lag)

(−0.075 −
0.024)

EPU Index −0.039*** −0.024***
(log/lag) (−0.056 −

−0.021)
(−0.040 −
−0.008)

Year 0.005*** 0.005*** 0.007*** 0.005*** 0.005*** − 0.010*** 0.015*** 0.014***

(0.002 −
0.008)

(0.002 −
0.008)

(0.004 −
0.011)

(0.002 −
0.007)

(0.002 −
0.009)

(0.005 −
0.015)

(0.010 −
0.019)

(0.009 −
0.018)

Constant −10.165*** −9.664*** −14.007*** −10.749*** −10.774*** −32.728*** −3.640 −27.657*** −27.357***

(−16.51 −
−3.82)

(−15.88 −
−3.45)

(−21.37 −
−6.65)

(−16.12 −
−5.38)

(−17.58 −
−3.96)

(−46.21 −
−19.25)

(−12.37 −
5.09)

(−37.947 −
−17.368)

(−36.96 −
−17.75)

Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes

Country*Year Yes Yes Yes Yes Yes Yes Yes Yes Yes

N 412 400 403 303 301 72 100 100 100

R−squared 0.965 0.966 0.963 0.965 0.973 0.578 0.986 0.987 0.988

AIC −1600.469 −1556.493 −1537.651 −1164.135 −1227.486 −274.262 −459.232 −465.681 −471.246

BIC −1339.102 −1305.031 −1277.720 −982.162 −1042.130 −244.665 −414.944 −421.393 −424.353

Source: Elaboration of the author based on data from Eurostat, ECB, Bank of England, OECD and Federal Reserve Economic Data
(St. Louis FED), US National Vital Statistics and US Treasury. EPU index by Baker, Bloom, and Davis (2012).
Note: 95% Robust Confidence. Intervals in parentheses. *** p<0.01, ** p<0.05, * p<0.1. In Model 6, Year omitted for multicollinearity.
The Variance Inflator Factors indicate the presence of multicollinearity between country-year trends in the sample of Southern
European countries. In Model 1 the complete sample for unemployment rates is of 412 observations because unemployment is
missing for Iceland and Switzerland in 2000−2001; in Model 2 the sample size is smaller because data on female unemployment is
missing entirely for Switzerland and in 2000−2002 for Iceland; in Model 3 for youth unemployment the same observations are
missing for Iceland and for Switzerland before 2010. The EPU sample includes Germany, Ireland, Italy, United Kingdom, Spain,
France, the Netherlands and the United States. The Southern European sample includes Cyprus, Greece, Italy, Malta, Portugal, and
Spain.
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Table A-2: Age-specific TFR response to structural, economic, and financial
uncertainty indicators. All parities

Model Model Model Model Model Model

(1) (2) (3) (4) (5) (6)

TFR_1519 TFR_2024 TFR_2529 TFR_3034 TFR_3539 TFR_4044

Unemployment −0.167*** −0.103*** −0.085*** −0.109*** −0.124*** −0.056***
rate (log/lag) (−0.201 −

−0.134)
(−0.129 −
−0.077)

(−0.107 −
−0.063)

(−0.135 −
−0.082)

(−0.152 −
−0.097)

(−0.086 −
−0.027)

Year −0.044*** −0.029*** −0.008*** 0.026*** 0.049*** 0.050***
(−0.054 −
−0.035)

(−0.033 −
−0.025)

(−0.012 −
−0.005)

(0.022 −
0.031)

(0.044 −
0.055)

(0.048 −
0.052)

Constant 84.322*** 54.869*** 14.174*** −55.360*** −102.426*** −105.380***
(65.073 −
103.572)

(47.075 −
62.664)

(6.967 −
21.381)

(−64.872 −
−45.848)

(−113.225 −
−91.626)

(−109.781 −
−100.978)

N 412 412 412 412 412 412

R−squared 0.989 0.977 0.965 0.977 0.985 0.984

AIC −965.339 −1286.577 −1485.889 −1280.382 −1167.510 −1045.263

BIC −703.973 −1025.210 −1224.523 −1019.015 −9061.431 −783.896

Youth Unemploy- −0.163*** −0.102*** −0.082*** −0.108*** −0.118*** −0.052***
ment rate (log/lag) (−0.201 −

−0.125)
(−0.130 −
−0.073)

(−0.107 −
−0.057)

(−0.140 −
−0.077)

(−0.150 −
−0.086)

(−0.085 −
−0.018)

Year −0.040*** −0.026*** −0.006*** 0.029*** 0.053*** 0.051***
(−0.051 −
−0.029)

(−0.031 −
−0.021)

(−0.010 −
−0.002)

(0.024 −
0.035)

(0.046 −
0.059)

(0.049 −
0.054)

Constant 75.795*** 49.517*** 9.867** −61.080*** −108.533*** −108.020***
(53.520 −
98.070)

(39.775 −
59.258)

(1.731 −
18.002)

(−72.715 −
−49.446)

(−121.109 −
−95.956)

(−113.191 −
−102.848)

N 403 403 403 403 403 403

R−squared 0.988 0.976 0.963 0.977 0.984 0.983

AIC −916.873 −1239.618 −1426.034 −1229.378 −1118.216 −1013.263

BIC −656.942 −979.687 −1166.103 −969.447 −858.286 −753.333

Female Unemploy- −0.195*** −0.116*** −0.101*** −0.121*** −0.136*** −0.075***
ment rate (log/lag) (−0.234 −

−0.156)
(−0.146 −
−0.086)

(−0.125 −
−0.076)

(−0.150 −
−0.092)

(−0.166 −
−0.106)

(−0.107 −
−0.043)

Year −0.045*** −0.029*** −0.008*** 0.026*** 0.049*** 0.050***
(−0.054 −
−0.035)

(−0.033 −
−0.025)

(−0.012 −
−0.005)

(0.021 −
0.031)

(0.044 −
0.054)

(0.048 −
0.052)

Constant 85.413*** 55.585*** 14.709*** −54.584*** −101.509*** −105.127***
(65.752 −
105.075)

(47.584 −
63.585)

(7.695 −
21.723)

(−64.129 −
−45.040)

(−111.858 −
−91.159)

(−109.192 −
−101.062)

N 400 400 400 400 400 400

R−squared 0.988 0.976 0.966 0.977 0.984 0.984

AIC −938.931 −1244.659 −1445.385 −1231.824 −1126.163 −1016.604

BIC −687.468 −993.197 −1193.923 −980.361 −874.701 −765.142
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Table A-2: (Continued)
Model Model Model Model Model Model

(1) (2) (3) (4) (5) (6)

TFR_1519 TFR_2024 TFR_2529 TFR_3034 TFR_3539 TFR_4044

EPU Index −0.113*** −0.082*** −0.026** −0.037*** −0.061*** −0.040***
(log/lag) (−0.164 −

−0.062)
(−0.120 −
−0.044)

(−0.047 −
−0.004)

(−0.052 −
−0.022)

(−0.082 −
−0.040)

(−0.062 −
−0.018)

Year −0.014 0.004 −0.010*** −0.007*** 0.028*** 0.059***
(−0.035 –

0.006)
(−0.013 −

0.021)
(−0.015 −
−0.005)

(−0.012 −
−0.002)

(0.021 −
0.035)

(0.056 −
0.062)

Constant 62.751*** 35.646*** −4.250 −10.163** −27.249*** −56.323***
(34.885 −
90.617)

(25.685 −
45.607)

(−14.663 −
6.162)

(−19.390 −
−0.936)

(−33.526 −
−20.972)

(−72.725 −
−39.922)

N 100 100 100 100 100 100

R−squared 0.991 0.988 0.987 0.985 0.990 0.994

AIC −254.406 −319.175 −410.578 −471.11 −417.301 −417.854

BIC −210.118 −274.887 −366.290 −426.822 −373.013 −373.566

10y Govt Bond −0.169*** −0.180*** −0.061*** −0.105*** −0.111*** −0.058
yields (log/lag)^ (−0.241 −

−0.096)
(−0.239 −
−0.120)

(−0.091 −
−0.031)

(−0.133 −
−0.077)

(−0.151 −
−0.071)

(−0.131 −
0.015)

Year − − − − − −

Constant −9.925 7.433 1.801 −63.497*** −106.063*** −128.034***
(−31.165 −

11.316)
(−15.045 −

29.912)
(−6.584 −
10.186)

(−72.091 −
−54.902)

(−117.220 −
−94.907)

(−150.559 −
−105.510)

N 72 72 72 72 72 72

R−squared 0.955 0.921 0.975 0.820 0.928 0.914

AIC −119.738 −187.877 −288.177 −254.165 −166.391 −116.734

BIC −90.142 −158.281 −258.580 −224.568 −136.794 −87.137

Consumer Confi- −0.730*** −0.397** −0.260 −0.627*** −0.635*** −0.032
dence Index
(Inverse; log/lag)

(−1.207 −
−0.252)

(−0.723 −
−0.071)

(−0.650 −
0.130)

(−1.084 −
−0.169)

(−1.051 −
−0.220)

(−0.512 −
0.448)

Year −0.046*** −0.030*** −0.009*** 0.026*** 0.049*** 0.049***
(−0.053 −
−0.038)

(−0.033 −
−0.027)

(−0.012 −
−0.006)

(0.022 −
0.029)

(0.044 −
0.053)

(0.047 −
0.052)

Constant 83.474*** 54.647*** 14.394*** −56.806*** −103.603*** −104.414***
(67.867 −
99.080)

(48.545 −
60.750)

(8.023 −
20.764)

(−64.447 −
−49.166)

(−112.290 −
−94.916)

(−109.669 −
−99.159)

N 303 303 303 303 303 303

R−squared 0.989 0.971 0.969 0.968 0.986 0.989

AIC −755.043 −900.318 −1117.869 −949.612 −965.979 −962.802

BIC −573.070 −718.345 −935.896 −767.639 −784.006 −780.829

Source: Elaboration of the author based on data from Eurostat, ECB, Bank of England, OECD and Federal Reserve Economic Data
(St. Louis FED), US National Vital Statistics and US Treasury. EPU index by Baker, Bloom, and Davis (2012).
Note: All models include Country FE and Country*Year FE. 95% Robust Confidence Intervals in parentheses. *** p<0.01, ** p<0.05,
* p<0.1. See Note to Table A-1 for samples description. ^ Year omitted for multicollinearity. The Variance Inflator Factors indicate the
presence of multicollinearity between country−year trends in the sample of Southern European countries.
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Table A-3: Age- and parity-specific TFR response to structural, economic, and
financial uncertainty indicators

First child

Model Model Model Model Model Model

(1) (2) (3) (4) (5) (6)

 Variables TFR_1519 TFR_2024 TFR_2529 TFR_3034 TFR_3539 TFR_4044

Unemployment −0.168*** −0.139*** −0.151*** −0.166*** −0.138*** −0.030
rate (log/lag) (−0.232 −

−0.103)
(−0.183 −
−0.095)

(−0.183 −
−0.119)

(−0.208 −
−0.124)

(−0.186 −
−0.091) (−0.104 − 0.043)

Year −0.046*** −0.028*** 0.005** 0.046*** 0.065*** 0.074***
(−0.055 −
−0.036)

(−0.031 −
−0.025)

(0.000 −
0.009)

(0.043 −
0.050)

(0.059 −
0.072)

(0.070 −
0.077)

Constant 93.951*** 60.108*** −5.384 −89.616*** −128.739*** −147.417***
(74.957 −
112.945)

(53.327 −
66.889)

(−14.686 −
3.919)

(−97.598 −
−81.633)

(−141.570 −
−115.909)

(−154.539 −
−140.295)

N 362 362 362 362 362 362

R−squared 0.944 0.857 0.923 0.965 0.977 0.972

AIC −162.676 −329.432 −927.442 −678.718 −607.310 −422.559

BIC 78.606 −88.149 −682.269 −433.544 −362.137 −177.385

Youth unemploy- −0.151*** −0.142*** −0.146*** −0.165*** −0.120*** −0.024
ment rate (log/lag) (−0.220 −

−0.082)
(−0.185 −
−0.100)

(−0.181 −
−0.111)

(−0.213 −
−0.117)

(−0.173 −
−0.067) (−0.102 − 0.053)

Year −0.042*** −0.024*** 0.009*** 0.051*** 0.068*** 0.074***
(−0.053 −
−0.031)

(−0.029 −
−0.019)

(0.003 −
0.014)

(0.045 –
0.056)

(0.061 −
0.076)

(0.070 −
0.079)

Constant 86.281*** 52.512*** −13.008** −98.311*** −134.705*** −148.586***
(64.294 −
108.269)

(42.941 −
62.083)

(−24.439 −
−1.577)

(−109.478 −
−87.144)

(−149.222 −
−120.187)

(−157.458 −
−139.713)

N 353 353 353 353 353 353

R−squared 0.943 0.854 0.921 0.964 0.976 0.972

AIC −159.213 −312.310 −883.274 −646.032 −583.308 −406.205

BIC 84.375 −72.589 −639.686 −398.578 −343.587 −162.617

Female unemploy- −0.182*** −0.156*** −0.170*** −0.182*** −0.145*** −0.056
ment rate (log/lag) (−0.264 −

−0.099)
(−0.206 −
−0.105)

(−0.208 −
−0.133)

(−0.229 −
−0.136)

(−0.197 −
−0.094)

(−0.136 –
0.025)

Year −0.046*** −0.029*** 0.004* 0.046*** 0.065*** 0.074***
(−0.056 −
−0.037)

(−0.032 −
−0.025)

(−0.000 −
0.009)

(0.042 −
0.050)

(0.059 −
0.071)

(0.071 −
0.077)

Constant 95.216*** 61.101*** −4.330 −88.391*** −127.641*** −147.465***
(76.089 −
114.344)

(54.367 −
67.836)

(−13.585 −
4.926)

(−96.494 −
−80.288)

(−139.700 −
−115.582)

(−153.954 −
−140.976)

N 350 350 350 350 350 350

R−squared 0.942 0.853 0.925 0.964 0.976 0.971

AIC −161.300 −310.610 −894.687 −647.516 −584.133 −403.004

BIC 74.034 −79.134 −659.353 −412.182 −348.799 −163.812
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Table A-3: (Continued)
Model Model Model Model Model Model

(1) (2) (3) (4) (5) (6)

TFR_1519 TFR_2024 TFR_2529 TFR_3034 TFR_3539 TFR_4044

EPU Index −0.043 −0.115 −0.038* −0.036 −0.094** −0.028
(log/lag) (−0.301 −

0.216)
(−0.314 −

0.084)
(−0.080 −

0.005)
(−0.092 −

0.020)
(−0.174 −
−0.014)

(−0.128 −
0.072)

Year − − − − − −

187.963*** 21.488 75.571*** 45.188*** −23.543* −88.422***

Constant (128.868 −
247.058)

(−21.665 −
64.641)

(31.242 −
119.900) (16.905 − 73.471) (−49.812 −

2.725)
(−143.984 −
−32.859)

65 65 65 65 65 65

N 0.905 0.700 0.979 0.962 0.965 0.963

R−squared 51.351 46.093 −193.881 −165.145 −151.356 −117.376

AIC 77.443 76.534 −161.265 −130.355 −118.74 −82.586

BIC −0.203*** −0.199*** −0.086** −0.148*** −0.112*** −0.041

10y Govt Bond
(−0.278 −
−0.128)

(−0.268 −
−0.131)

(−0.162 −
−0.010)

(−0.217 −
−0.078)

(−0.175 −
−0.048)

(−0.120 −
0.037)

yields (log/lag)^ −0.027 −0.036*** −0.009** 0.055*** 0.116*** 0.166***

Year (−0.071 −
0.018)

(−0.049 −
−0.024)

(−0.016 −
−0.001)

(0.046 −
0.065)

(0.092 −
0.141)

(0.076 −
0.257)

Constant 15.345 9.622 −19.643* −109.954*** −141.071*** −125.301***
(−7.014 −
37.704)

(−19.732 −
38.976)

(−40.098 −
0.811)

(−127.984 −
−91.925)

(−157.116 −
−125.025)

(−149.443 −
−101.160)

N 57 57 57 57 57 57

R−squared 0.959 0.900 0.767 0.943 0.965 0.938

AIC −91.158 −139.249 −124.848 −129.672 −104.048 −54.002

BIC −68.684 −116.775 −100.331 −105.156 −81.575 −31.529

Consumer Confi- −0.924** −0.356 −0.411 −0.780* −0.660** 0.896*
dence Index
(Inverse; log/lag)

(−1.649 −
−0.198)

(−1.018 −
0.305)

(−0.945 −
0.122)

(−1.566 −
0.007)

(−1.220 −
−0.101)

(−0.134 −
1.926)

Year −0.047*** −0.029*** 0.003** 0.045*** 0.064*** 0.073***
(−0.054 −
−0.039)

(−0.032 –
−0.027)

(0.000 –
0.006)

(0.042 –
0.048)

(0.059 –
0.069)

(0.069 −
0.077)

Constant 91.973*** 60.881*** −4.695 −90.777*** −129.771*** −141.526***
(76.276 −
107.670)

(54.952 –
66.809)

(−11.572 –
2.182)

(−97.758 −
−83.796)

(−140.357 −
−119.186)

(−151.516 −
−131.536)

N 258 258 258 258 258 258

R−squared 0.925 0.801 0.934 0.954 0.982 0.980

AIC −40.465 −150.191 −681.780 −471.312 −513.646 −395.706

BIC 126.524 16.798 −514.791 −304.323 −343.104 −225.164
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Table A-3: (Continued)
Second child

Model Model Model Model Model Model

(1) (2) (3) (4) (5) (6)

TFR_1519 TFR_2024 TFR_2529 TFR_3034 TFR_3539 TFR_4044

Unemployment −0.130** −0.039 −0.063*** −0.133*** −0.183*** −0.108***
rate (log/lag) (−0.236 −

−0.024)
(−0.087 −

0.008)
(−0.096 −
−0.030)

(−0.167 −
−0.100)

(−0.220 −
−0.145)

(−0.155 −
−0.061)

Year −0.044*** −0.034*** −0.015*** 0.027*** 0.057*** 0.066***
(−0.066 −
−0.022)

(−0.038 −
−0.029)

(−0.019 −
−0.011) (0.024 − 0.030) (0.051 − 0.062) (0.059 − 0.073)

Constant 87.979*** 70.535*** 34.055*** −49.732*** −110.666*** −131.435***
(43.816 −
132.143)

(61.496 −
79.574)

(26.248 −
41.861)

(−55.645 −
−43.819)

(−121.396 −
−99.936)

(−144.881 −
−117.990)

N 362 362 362 362 362 362
R−squared 0.953 0.937 0.958 0.963 0.977 0.981

AIC 3.864 −584.530 −964.244 −944.154 −765.175 −639.263

BIC 252.929 −335.464 −719.071 −698.981 −520.002 −394.090

Youth unemploy- −0.137** −0.030 −0.060*** −0.137*** −0.185*** −0.100***
ment rate (log/lag) (−0.252 −

−0.022) (−0.079 − 0.019)
(−0.095 −
−0.025)

(−0.176 −
−0.097)

(−0.227 −
−0.142)

(−0.153 −
−0.047)

Year −0.040*** −0.033*** −0.014*** 0.030*** 0.062*** 0.069***
(−0.063 −
−0.017)

(−0.038 −
−0.028)

(−0.018 −
−0.009)

(0.026 −
0.035)

(0.055 −
0.068)

(0.061 −
0.076)

Constant 80.586*** 69.141*** 30.944*** −57.033*** −120.494*** −136.530***
(33.822 −
127.350)

(59.293 −
78.989)

(22.283 −
39.605)

(−65.746 −
−48.320)

(−134.215 −
−106.773)

(−151.066 −
−121.995)

N 353 353 353 353 353 353
R−squared 0.950 0.936 0.958 0.962 0.976 0.981

AIC 10.034 −566.367 −929.009 −907.235 −731.126 −613.870

BIC 257.488 −322.780 −681.555 −663.647 −487.538 −374.148

Female unemploy- −0.166** −0.040 −0.072*** −0.147*** −0.200*** −0.147***
ment rate (log/lag) (−0.300 −

−0.032)
(−0.095 −

0.015)
(−0.108 −
−0.036)

(−0.185 −
−0.109)

(−0.242 −
−0.158)

(−0.200 −
−0.094)

Year −0.044*** −0.034*** −0.015*** 0.026*** 0.056*** 0.066***
(−0.066 −
−0.022)

(−0.038 −
−0.030)

(−0.019 −
−0.012)

(0.023 −
0.029)

(0.051 –
0.061)

(0.059 –
0.073)

Constant 88.653*** 70.861*** 34.485*** −48.758*** −109.316*** −130.979***
(44.220 −
133.086)

(61.947 −
79.775)

(26.824 −
42.147)

(−54.696 −
−42.819)

(−119.676 −
−98.956)

(−144.542 −
−117.415)

N 350 350 350 350 350 350
R−squared 0.948 0.935 0.958 0.962 0.976 0.982

AIC 5.684 −562.399 −927.878 −899.972 −728.719 −624.673

BIC 241.018 −327.065 −692.544 −660.780 −493.385 −389.339
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Table A-3: (Continued)
Model Model Model Model Model Model

(1) (2) (3) (4) (5) (6)

TFR_1519 TFR_2024 TFR_2529 TFR_3034 TFR_3539 TFR_4044

EPU Index −0.013 −0.035 −0.017 −0.009 −0.034 −0.019
(log/lag) (−0.304 −

0.278)
(−0.177 −

0.107)
(−0.093 −

0.059)
(−0.051 –

0.032)
(−0.080 −

0.011)
(−0.096 −

0.058)
Year − − − − − −
Constant 111.874** −85.991*** −19.653* 5.878 −27.163*** −89.451***

(5.419 −
218.329)

(−115.091 −
−56.890)

(−42.864 –
3.558)

(−8.856 −
20.613)

(−37.963 −
−16.364)

(−138.543 −
−40.360)

N 65 65 65 65 65 65
R−squared 0.899 0.928 0.937 0.967 0.982 0.966

AIC 73.714 −28.332 −106.027 −204.866 −200.803 −137.738

BIC 106.330 4.284 −75.586 −170.076 −168.187 −102.948

10y Govt Bond −0.199*** −0.240*** −0.122*** −0.181*** −0.198*** −0.101***
yields (log/lag)^ (−0.314 −

−0.085)
(−0.302 –
−0.177)

(−0.170 –
−0.074)

(−0.228 −
−0.133)

(−0.266 −
−0.131)

(−0.164 −
−0.039)

Year 0.019* −0.012 −0.032*** 0.003 0.072*** 0.014
(−0.002 −

0.040)
(−0.042 −

0.018)
(−0.053 –
−0.011)

(−0.007 –
0.013)

(0.045 −
0.099)

(−0.038 −
0.065)

Constant −60.996*** 21.775** 38.219*** −48.511*** −117.498*** −151.718***
(−91.765 −
−30.227)

(0.077 −
43.473)

(24.528 –
51.909)

(−64.087 −
−32.934)

(−136.200 −
−98.795)

(−171.598 −
−131.838)

N 57 57 57 57 57 57
R−squared 0.900 0.881 0.964 0.798 0.959 0.948
AIC −39.312 −110.811 −147.730 −155.613 −131.716 −88.533

BIC −14.795 −88.337 −125.256 −131.097 −109.242 −66.059

Consumer Confi- 0.047 0.054 −0.415* −0.964*** −0.868*** −0.201
dence Index
(Inverse; log/lag)

(−0.932 −
1.027)

(−0.416 −
0.523)

(−0.906 −
0.075)

(−1.510 −
−0.418)

(−1.422 −
−0.313)

(−0.793 −
0.392)

Year −0.045*** −0.034*** −0.016*** 0.026*** 0.055*** 0.065***
(−0.066 −
−0.025)

(−0.038 −
−0.030)

(−0.019 −
−0.012)

(0.024 −
0.028)

(0.051 −
0.059)

(0.059 −
0.071)

Constant 90.933*** 71.657*** 32.914*** −52.652*** −112.004*** −130.389***
(49.144 −
132.721)

(63.040 −
80.274)

(25.493 −
40.334)

(−57.687 −
−47.618)

(−120.678 −
−103.330)

(−142.933 −
−117.846)

N 258 258 258 258 258 258

R−squared 0.941 0.924 0.956 0.945 0.981 0.983

AIC 44.702 −367.927 −669.921 −674.493 −653.806 −518.697

BIC 215.244 −197.385 −499.379 −503.951 −468.817 −351.708
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Figure A-3: (Continued)
Third child

Model Model Model Model Model Model

(1) (2) (3) (4) (5) (6)

TFR_1519 TFR_2024 TFR_2529 TFR_3034 TFR_3539 TFR_4044

Unemployment −0.112 −0.016 −0.031 −0.078*** −0.140*** −0.085***
rate (log/lag) (−0.267 −

0.043)
(−0.083 −

0.050)
(−0.076 −

0.015)
(−0.123 −
−0.033)

(−0.182 −
−0.098)

(−0.149 −
−0.021)

Year 0.005 −0.032*** −0.027*** 0.005 0.029*** 0.030***
(−0.018 −

0.028)
(−0.040 −
−0.024)

(−0.034 −
−0.019)

(−0.004 −
0.013)

(0.024 −
0.035)

(0.022 −
0.038)

Constant −12.105 65.213*** 55.556*** −6.411 −56.137*** −60.014***
(−57.691 −

33.480)
(49.139 −
81.287)

(40.687 −
70.425)

(−22.903 −
10.082)

(−67.137 −
−45.138)

(−75.969 −
−44.059)

N 332 362 362 362 362 362
R−squared 0.950 0.961 0.969 0.983 0.978 0.930

AIC 246.139 −422.558 −771.150 −884.233 −758.281 −305.571

BIC 478.252 −173.492 −525.977 −639.060 −513.107 −56.506

Youth unemploy- −0.078 0.008 −0.024 −0.078*** −0.136*** −0.082**
ment rate (log/lag) (−0.237 −

0.081)
(−0.056 –

0.073)
(−0.070 −

0.021)
(−0.127 −
−0.028)

(−0.182 −
−0.090)

(−0.148 −
−0.016)

Year 0.007 −0.033*** −0.026*** 0.007 0.033*** 0.032***
(−0.017 −

0.031)
(−0.041 −
−0.024)

(−0.034 −
−0.018)

(−0.002 –
0.016)

(0.026 −
0.039)

(0.024 –
0.041)

Constant −15.531 66.156*** 54.388*** −10.515 −63.240*** −64.273***
(−63.573 −

32.512)
(49.947 −
82.365)

(39.016 −
69.760)

(−28.730 −
7.699)

(−76.388 −
−50.093)

(−81.288 −
−47.259)

N 325 353 353 353 353 353
R−squared 0.949 0.961 0.969 0.983 0.978 0.930

AIC 218.930 −417.511 −741.045 −850.345 −731.140 −294.897

BIC 438.392 −170.057 −497.457 −606.757 −487.552 −55.177

Female unemploy- −0.150* 0.009 −0.036 −0.087*** −0.149*** −0.095***
ment rate (log/lag) (−0.329 −

0.029)
(−0.063 −

0.082)
(−0.087 −

0.014)
(−0.137 −
−0.036)

(−0.194 −
−0.104)

(−0.165 −
−0.024)

Year 0.005 −0.032*** −0.027*** 0.004 0.029*** 0.030***
(−0.018 −

0.027)
(−0.040 −
−0.024)

(−0.034 −
−0.019)

(−0.004 −
0.012)

(0.023 −
0.034)

(0.022 −
0.038)

Constant −11.610 65.661*** 55.750*** −5.850 −55.041*** −59.406***
(−57.427 −

34.207)
(50.022 −
81.299)

(40.919 −
70.580)

(−22.304 −
10.605)

(−65.410 −
−44.673)

(−74.997 −
−43.816)

N 324 350 350 350 350 350
R−squared 0.948 0.959 0.969 0.983 0.979 0.930

AIC 219.606 −415.906 −734.441 −845.577 −726.080 −291.472

BIC 442.670 −180.572 −495.249 −610.243 −486.888 −56.183
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Table A-3: (Continued)
Model Model Model Model Model Model

(1) (2) (3) (4) (5) (6)

TFR_1519 TFR_2024 TFR_2529 TFR_3034 TFR_3539 TFR_4044

EPU Index 0.025 −0.052 −0.044 −0.021 −0.027 0.054
(log/lag)

(−0.332 −
0.381)

(−0.211 −
0.107)

(−0.135 −
0.047)

(−0.088 –
0.045)

(−0.083 −
0.028)

(−0.099 −
0.208)

Year − − − − − −
Constant −13.398 −48.273 −7.485 43.699*** 11.618 −72.703***

(−277.025 −
250.229)

(−121.826 −
25.279)

(−33.523 −
18.553)

(19.899 −
67.498)

(−4.415 −
27.651)

(−127.068 −
−18.338)

N 65 65 65 65 65 65
R−squared 0.918 0.959 0.974 0.979 0.976 0.731

AIC 90.547 −13.470 −88.807 −133.729 −153.568 19.984

BIC 123.162 21.320 −56.191 −98.938 −118.778 46.076

10y Govt Bond −0.187 −0.190*** −0.171*** −0.229*** −0.284*** −0.274***
yields (log/lag)^ (−0.438 −

0.065)
(−0.293 –
−0.086)

(−0.265 −
−0.077)

(−0.307 −
−0.151)

(−0.355 −
−0.213)

(−0.366 −
−0.183)

Year − −0.015 −0.020** −0.033** 0.027** −0.028
(−0.052 −

0.022)
(−0.040 −
−0.000)

(−0.061 −
−0.005)

(0.002 –
0.052)

(−0.078 −
0.023)

Constant −133.537 −31.494* 19.049 −34.232*** −93.544*** −162.436***
(−309.150 −

42.077)
(−69.111 –

6.123)
(−10.898 −

48.996)
(−58.609 −
−9.856)

(−113.143 −
−73.946)

(−192.608 −
−132.265)

N 54 57 57 57 57 57
R−squared 0.881 0.860 0.952 0.976 0.884 0.755
AIC 37.511 −79.533 −96.172 −137.377 −122.083 −86.573

BIC 59.390 −57.059 −73.699 −114.904 −99.610 −64.099

Consumer Confi- 0.579 −0.211 −0.027 −0.724** −1.158*** −0.467
dence Index
(Inverse; log/lag)

(−1.766 –
2.925)

(−0.742 –
0.320)

(−0.373 –
0.319)

(−1.292 –
−0.157)

(−1.723 −
−0.594)

(−1.505 −
0.572)

Year 0.003 −0.032*** −0.027*** 0.004 0.028*** 0.030***
(−0.019 −

0.025)
(−0.040 –
−0.024)

(−0.034 –
−0.020)

(−0.003 –
0.012)

(0.024 –
0.033)

(0.022 −
0.038)

Constant −6.396 64.311*** 56.029*** −9.062 −60.059*** −61.010***
(−52.779 −

39.986)
(48.121 –
80.500)

(41.587 –
70.471)

(−24.337 −
6.212)

(−69.235 −
−50.882)

(−78.065 −
−43.954)

N 246 258 258 258 258 258

R−squared 0.944 0.965 0.972 0.969 0.960 0.860

AIC 190.426 −303.375 −562.561 −604.637 −571.935 −185.840

BIC 355.177 −136.386 −362.019 −434.095 −401.393 −18.851

Source: Elaboration of the author based on data from Eurostat, ECB, Bank of England, OECD and Federal Reserve Economic Data
(St. Louis FED), US National Vital Statistics and US Treasury. EPU index by Baker, Bloom, and Davis (2012).
Note: All models include Country FE and Country*Year FE. 95% Robust Confidence Intervals in parentheses. *** p<0.01, ** p<0.05,
* p<0.1. See Note to Table A-1 for samples description. ^ Year omitted for multicollinearity. The Variance Inflator Factors indicate the
presence of multicollinearity between country−year trends in the EPU sample.
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Table A-4: Education-specific TFR response to structural, economic, and
financial uncertainty indicators

Source: elaboration of the author based on data from Eurostat, ECB, Bank of England, OECD and Federal Reserve Economic Data
(St. Louis FED), US National Vital Statistics and US Treasury. EPU index by Baker, Bloom, and Davis (2012). Education−specific
birth rates are available only for the following countries: Austria, Belgium, Croatia, Czech Republic, Denmark, Estonia, Finland,
Greece, Hungary, Malta, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden and the US.
Note: 95% Robust Confidence Intervals in parentheses. *** p<0.01, ** p<0.05, * p<0.1. See Note to Table A-1 for samples
description.
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