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1. INTRODUCTION 

Over the last decades all European and other developed countries have experi-
enced considerable changes in both labor market participation (first of all in fe-
male employment) and fertility trends. Particularly, they have been characterized 
by a dramatic fall of total fertility rates to previously unseen levels while women 
entered the labor market in large numbers.  

With the massive entry of women into the labor market, balancing work and 
family became a central task for families and subsequently sociologists, demogra-
phers, economists and policymakers have studied much about the relationship 
between fertility and women’s employment because of its social implications (Van 
de Kaa, 1987; Ahn and Mira, 2001; Lee 2003; Adsera, 2004; 2005). 

The existence of an inverse relationship between fertility and labor market par-
ticipation was theoretically established by Becker and Lewis (1973) and Willis 
(1973) and empirically documented by Butz and Ward (1979) for the U.S. and by 
Mincer (1985) on a cross-country basis. In accordance with this theory, unem-
ployment for some women can be viewed as an opportunity to have a child in 
situations that reduce the opportunity costs of childbearing (Rindfuss et al. 2007). 
In this model decreasing fertility is thus associated with increasing female em-
ployment, and rising female employment is associated with falling fertility.  

Recent studies on developed countries have shown that a simple cross-country 
correlation coefficient between total fertility and female labor force participation 
switched from a negative value before the 1980s to a positive value thereafter (O-
ECD, 2007). This result suggests that women’s work, rather than an obstacle to 
motherhood, can become a prerequisite if the context makes possible to reconcile 
the dual role of women (Brewster and Rindfuss, 2000; Del Boca et al., 2003). In 
this regard, it is important to underline the meaning of public policies: countries 
that facilitate combining the worker and mother roles have higher fertility and hi-
gher female labor force participation rates (Hoem, 2000; Ermish, 2003; Gauthier, 
2007; Rindfuss et al. 2007).  
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Finally, in the recent decades several economic crises have affected many de-
veloped countries, making more difficult to detect a clear relationship between 
fertility and labor market participation. 

The aim of this paper is to verify the relationship between fertility and labor 
market participation of Italian men and women during the period 1995-2010 in 
the different geographic areas of Italy. Moreover, we wish to verify if the recent 
dramatic swings in the labor market have affected the Italians fertility behavior 
and if we can recognize distinct relations in the different geographic areas of the 
country. 

2. LABOR MARKET PARTICIPATION AND FERTILITY: THEORETICAL FRAMEWORK  

The relationship between economic fluctuations and demographic responses 
has been analyzed many times by different methods. Research on this topic dif-
fers in the gender approach (most analysis only refer to women’s labor participa-
tion), in the economic indicators proposed and in the utilized data (individual or 
aggregate).  

Many interesting analysis regard the relationships between U.S. labor market 
and demographic behavior. In an American study of first births, Rindfuss et al. 
(1988) found an inhibiting effect of unemployment during recent decades as well 
as during the Depression, without distinguishing between men’s and women’s 
unemployment. In a study, where no other variables were included, both men’s 
and women’s unemployment were found to reduce fertility (Macunovich and Ea-
sterlin 1988). Subsequently, Macunovich (1996) showed a negative correlation be-
tween American women’s unemployment on their birth rate, based on a time se-
ries analysis. Furthermore, a recent analysis of Population Reference Bureau 
(Haub, 2009) discussed about the decline in births rates and fertility in several re-
gions of the United States and experts linked this trend “to the uncertain eco-
nomic outlook and high unemployment rate” (Cohn and Livingston, 2010).  

Many scholars have analyzed the relationship between economic fluctuations 
and demographic responses in European countries too.  

As for the United States, similar effect of men’s unemployment on first births 
in the post-war period was reported from Great Britain (De Cooman et al., 1987; 
Ermisch, 1988). Tzannatos and Symons (1989) carried out a dynamic economic 
approach to examine movements in fertility in Britain since 1860, and results in-
dicate that fertility has responded positively to change in incomes, and that un-
employment to a large extent was responsible for the low British fertility during 
the Depression.  

Although the research emphasis of economic demographers has shifted to-
wards investigations of the fertility choices of individuals (Hotz et al., 1997), inter-
est in fluctuations in aggregate fertility remains.  

Ryder (1980) views fertility as a ‘‘collective property’’ that requires examination 
at the aggregate level. Some variables, when measured at the micro level reflect 
each person’s relative position within society, and such effects may be absent at 
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the macro level. Conversely, social contagion may encourage aggregate reaction 
to changes that are not reflected in individual variability.  

Results from time series analysis for European countries indicate a significant 
negative effect of unemployment on fertility in the last decades (Ahn and Mira, 
2001; Kravdal, 2002).  

As many scholars have observed (Andersson, 2000; Kravdal, 2002), general 
unemployment levels may lead to a substantially reduced income, depending on 
the country’s compensation system, and may also generate emotional reactions.  

The impact of economic uncertainty on fertility in the developed countries has 
been addressed in a relatively few empirical studies, especially for Central and Ea-
stern Europe (Sobotka et al., 2010) and results suggest the existence of strong ne-
gative correlation between unemployment and family formation.  

Finally, with respect to labor market position, unstable or temporary work has 
a detrimental effect on fertility (Kumar Bhaumik and Nugent, 2002; Adsera, 
2005; Blossfeld et al., 2005; Lundström, 2009).  

Research on the effect of economic recessions on fertility is then usually linked 
to the idea that fertility reacts negatively to the downturns of the business cycle. 
In contrast, sociologists have argued that unemployment for some women is an 
opportunity to have a child. Economists have asserted that periods of high un-
employment reduce the opportunity costs of childbearing (Rindfuss et al., 2007). 
This is true in particular in presence of generous unemployment benefits and rela-
tively high parental leave allowances, as verified for example for Finland (Sobotka 
et al., 2010).  

3. FERTILITY AND LABOR BEHAVIOR IN EUROPE 

Since 1970, within the general downward trend, fertility has varied significantly 
across developed countries. Table 1 shows the trends in the total fertility rates 
(TFR) for selected European countries in the last four decades. 

TABLE 1 

Total fertility rate for selected European countries, 1970-2009 
 1970 1980 1990 2000 2009 
Finland 1.83 1.63 1.78 1.73 1.86 
France 2.47 1.95 1.78 1.89 2.00 
Germany 2.03 1.56 1.45 1.38 1.36 
Greece 2.40 2.22 1.40 1.26 1.52 
Ireland 3.87 3.24 2.11 1.89 2.07 
Italy 2.43 1.64 1.36 1.26 1.46 
Netherland 2.57 1.60 1.62 1.72 1.79 
Norway 2.50 1.72 1.93 1.85 1.98 
Portugal 3.01 2.25 1.56 1.55 1.32 
Spain 2.88 2.20 1.36 1.23 1.40 
Sweden 1.92 1.68 2.13 1.54 1.94 
U. K. 2.43 1.90 1.83 1.64 1.96 
Source: 1970 and 1980: Council of Europe (1998); 1990-2009: Eurostat online database (2011). 

 
In 1970, only some Northern countries presented a fertility little above the re-

placement level. Since 1980 data highlight a higher variability among selected 
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countries which in the following decades show different trends towards either the 
replacement level (France, Sweden, Norway, Ireland, United Kingdom) or a sta-
bility on low values of fertility. In Southern countries and in Germany the fertility 
rate has decreased to about 1.4 or below.  

During the same period, more and more European women entered the labor 
market. Female labor force participation rates in the EU-15 increased from 39% 
in 1970 to 60% in recent years. The entry of women into the labor force re-
mained stable since the mid-1980s in Northern Europe, where it first started, but 
accelerated in Southern Europe, where it had historically been fairly low (Adserà, 
2004).  

Table 2 shows data on female employment rates and the gender gap1; we find 
the persistence of a high heterogeneity among the selected countries in both indi-
cators. The same heterogeneity also characterizes other European countries (Eu-
rostat, 2010). 

TABLE 2 

Female employment rate (FER) and gender ratio (GR) in employment rates. Selected European countries, 
1970-2009* 

 1970 1980 1990 2000 2009 
  FER G R FER GR FER GR FER GR FER GR 
Finland 61.5 77.2 66.1 87.5 71.5 91.8 64.5 91.5 67.9 98.5 
France 46.4 56.2 50 63.9 50.3 72.2 54.3 79.7 60.0 87.7 
Germany 46.3 51.9 49.6 61.2 52.2 69.0 58.1 79.7 65.2 86.4 
Greece - - 34.4 44.6 37.5 51.1 41.3 57.9 48.9 66.5 
Ireland 30.5 37.1 31.9 42.6 36.6 54.2 53.8 70.7 57.8 85.9 
Italy 27.4 35.2 33.4 44.4 36.2 52.3 39.6 58.1 46.4 67.6 
Netherland 29.7 35.7 34.2 46.1 47.5 62.7 62.7 77.2 70.6 87.4 
Norway 47.9 59.1 60.8 73.1 67.2 85.5 74.0 90.6 74.4 94.9 
Portugal 47.3 53.3 45.8 54.5 55.4 69.2 60.5 79.3 61.6 86.6 
Spain* 29.5 33.8 28.5 36.9 31.8 44.2 42.0 57.8 53.5 79.3 
Sweden 58.3 67.9 73.3 85.0 81 95.1 72.2 94.8 70.2 94.7 
U.K. - - 54.5 70.4 62.8 76.5 65.6 83.1 65.6 86.7 
EU-15 39.3 49.4 42.9 54.8 48.7 65.5 54.2 74.3 59.8 82.9 
* The first value not always corresponds to 1970 or 1980. Source: OECD online database, 2011. 

 

The rate of female employment varies in 1970 within the range less than 30% 
in Italy and Spain and values between 50% and 60% in the Nordic countries and 
United Kingdom. In the following decades female employment rates have in-
creased in each country, but in 2009 we found nearly the same countries’ ranking, 
where Southern countries still present lower rates; Italy presents the lowest value. 

In all the EU-15 member states women are more likely than men to be outside 
the labor force (table 1.A in appendix), but the gender gap in employment rates is 
lower in the Nordic countries while in Italy, Greece, Ireland and Spain the gender 
difference presents higher values. These differences among countries persist over 
the considered period. In the most recent year Northern countries have over-
come the gender gap in employment rates. 

The high heterogeneity in female labor participation among countries charac-
terized by analogous levels of economic development can be ascribed to a num-
                

1 Ratio between female and male employment rates (%). 
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ber of factors, usually interrelated. Among them we can cite first of all cultural 
and social norms, that may induce a rigid division of tasks related to housework 
(Esping Andersen, 1990; Gornick, 1999: Pissarides et al., 2005).  

Other important factors are represented by the characteristics of available jobs 
(both in terms of quality and of capacity to consent the reconciliation between 
work obligations and individual needs) and national welfare systems, in terms of 
care services for elderly and children and maternity leaves’ duration (Ciccarone 
and Raitano, 2006).  

In 2009, the highest fertility levels are found where the proportions of em-
ployed women are the largest and the employment gender ratios are more favor-
able. 

As introduced, Italy is situated in the last places in the rankings based on fertil-
ity and female labor indicators. It can be said that in our country both employed 
women and those who do not work have few children: the first more easily dis-
pose of economic opportunities for raising children, but are time poor and the 
latter are rich in time for their children, but are poor in economic resources (Tan-
turri, 2010).  

Although all advanced industrial nations make some type of provision for 
working families, states’ orientations toward families and family policies differ 
markedly (table 2.A in appendix) and represent different regimes that induce va-
rious socio-demographic outcomes2 (Esping-Andersen, 1990; Chesnais, 1996; 
Hantrais, 1997; Bettio and Villa, 1998). Differences in childcare institutions and 
child benefit policies are potentially associated with the variation in the effect of 
motherhood on employment. In particular Northern countries assure the highest 
levels of social protection expenditure, which can also play a role in reinforcing a 
system where the childbearing and business cycles are positively correlated with 
each other (Andersson, 2002).  

In the Mediterranean countries (Italy, Greece and Spain) the prevailing institu-
tional regime relies on family ties rather than on social insurance. The lack of 
public services, in conjunction with pronounced gender inequality and bad eco-
nomic conditions, has created a situation in which women bear the burden of en-
suring the welfare of extended family members, precluding labor force participa-
tion and limiting the time available for child rearing (Bettio and Villa, 1998; Boeri, 
2002). In such situations, typified by weak social protection, for women having a 
child often means to leave work or to give up the career ladder (Camolese, 2009). 

4. THE ITALIAN CONTEXT IN RECENT YEARS 

In the last decades, Italy experienced many deep changes in the field of several 
socio demographic behaviors including fertility, labor market performances and 
in the field of economic reforms too.  

Italy has long been a country where there are few children (Figure 1). 

                
2 Scholars have identified four models: Northern, Western, Eastern and Southern model. 
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Figure 1 – Total fertility rate in Italian regions, 1990-2010. 
 

The decline in births that began in the ’70s had its peak in 1995, when the av-
erage number of children per woman was 1.18 at the national level. Until the 
1990s a great variability was still evident between Southern and other areas. After 
1995 a slow revitalization began in North and Center Italy, with large regional dif-
ferences due to the recovery of fertility over 35 years and the contribution of for-
eign couples (Mencarini, 2010).  

About labor market participation, in recent years Italy, as some other Southern 
European countries, shows a series of negative performances, such as the highest 
rate of long-term unemployment, the highest youth unemployment rate, the low-
est participation rates of women and older workers and, finally, the lowest em-
ployment rate, which is very far from the target of 70% of the working age popu-
lation that the European Union has set for 2010 (Dell’Aringa, 2003). In a labor 
market as small as the Italian market (evidenced by male and female employment 
rates lower than the European average), both enterprises and the institutions of 
labor regulation have traditionally favoured male employment and job opportuni-
ties for women have always been small (Righi, 2003).  

Other important characteristics of the Italian labor market are the regional dis-
parities and the diffusion of undeclared work in the underground economy. A 
large black economy distinguishes especially Southern Italy, an area which is tradi-
tionally poorer and structurally weaker; hence the problem may be not only un-
employment, but also the quality of employment (Battisti, 2008). The presence of 
a large quantity of black economy validates that the Italian situation can also rep-
resent a clear example of dualism in the industrialized countries. As introduced by 
Piore (1980) dualism in the labor market may be considered as linked to the vari-
ability and uncertainty of modern industrial economies. 

The employment rate reached the lowest level in 1995, and then both labor 
force participation and employment increased substantially. Employment began 
to grow faster in 1998, and the total number of people in employment has risen 
by 6.8% in the period 1998-2002, while unemployment has decreased by 21.2%. 
Despite the growth, in 2009 the Italian employment rates are lower than the aver-
age of the EU-15 for both male and female (Table 1.A).  



Trends in labor market participation and fertility behavior etc. 131 

Reform efforts, such as the 1997 Treu measures and the 2003 Biagi reforms, 
contributed to the growth in aggregate employment, but their focus on reform 
“at the margin” and a further proliferation of fixed-term contracts, and for older 
workers as well, also led to an increasing dualism of the labor market (Censis, 
2003; Schindler, 2009).  

A relevant part of the employment gains since 1995 was in fact in temporary 
and part-time employment. Between 1995 and 2007, the share of temporary em-
ployment increased from 7.2 percent to 12.4 percent, and the share of part-time 
employment from 10.5 percent to over 15 percent. In absolute terms, the number 
of workers in temporary work arrangements more than doubled during that time, 
while permanent employment increased by only 7 percent. 

Employment growth is starting to exhibit signs of a slowdown, but the level of 
employment is still substantially below that in most other European countries 
(Schindler, 2009). This result, as Censis (2003) suggests, has been due less to 
greater mobility and openness of the labor market than to consolidation in the 
sense of less movement in or out of employment and unemployment (named as 
‘coagulation’ and ‘immobilism’).  

In Italy, as in other European countries, there is a considerable variation in la-
bor market participation across regions (figure 2). Over the period 1993-2009 
both male and female employment rates are higher in Northern and Central re-
gions than in Southern area. The differences are very strong among women: 
nowadays, in South female employment rate is less than over 20 points the rate of 
the other country areas.  

Probably North is characterized by a widespread network of services and sup-
port policies for families more effective as a result of a greater availability of re-
sources. In the Southern regions, even more than elsewhere in Italy, the respon-
sibility for care of minor children is left to the family because of low uptake of 
services, so women as well as having fewer job opportunities often are forced to 
leave their work (Camolese, 2009).  

Unemployment rates are higher in Southern regions, reflecting the unsatisfac-
tory general economic conditions of this area. Other indicators of the labor mar-
ket reveal the importance of this mismatch: long-term unemployment is very high 
in the South and at a very low level in the North. In the South, unemployment 
seems to be concentrated among younger labor force. The underground economy 
is probably the most important problem of these regions. Although present eve-
rywhere in Italy, it is much more widespread in the South, as the “official” statis-
tics of the National Institute for Statistics seem to indicate (Istat, 2010b). 

In the same manner, the diffusion of not standard work too has not been ho-
mogeneous among the Italian regions: some of them have pioneered the adop-
tion of these contracts, while others show lower percentages of not typical work-
ers in their employment. Temporary workers represent a higher percentage of to-
tal employees in the South than in the North-West, while the opposite holds with 
regards to part time workers. The job flows, on the contrary, show that both 
kinds of contracts are spreading more rapidly in Southern regions (Marelli and 
Porro, 2000).  
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Figure 2 – Male/female employment3 and unemployment4 rates in Italian regions, 1990-2010. 
 

The increased presence of women in the labor market from 1993 to nowadays 
was certainly large. But this increase in female employment was neither uniform 
throughout the country (1,731 million increase in the Centre North against only 
244,000 in the South) or qualitatively stable, the amount attributable largely once 
more to the growth of part-time (Isfol, 2011). 

Jointly considering fertility and labor market behavior, it is possible to observe 
that Southern regions show a persistent negative relationship between female 
employment and fertility, while in Central and Northern regions the relationship 
is positive and therefore in line with developments at the European level. 

                
3 Male/female employment rate as a percentage of employed men/women on men/women aged 

15- 64 years. Workers who are on temporary lay-off (Cassa Integrazione Guadagni) are considered as 
employed if they are entitled to a compensation equivalent to at least 50% of wages lost (Istat, 
2010a). This assumption can weak the official indicator. 

4 Male/female unemployment rate as a percentage of unemployed men/women on all men/ 
women currently in the labor force (employed, unemployed and first-time job-seekers). 
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5. DATA AND METHODS 

As said above, we wish to verify if the labor market behavior can help to ex-
plain the fluctuations in births which Italy has experienced in the last years and to 
evaluate the effect of recent economic crisis (here sinthesized by labor market 
participation trends) on fertility. To this purpose, we have characterized an eco-
nomic model of fertility and labor market behaviour, applying contemporary time 
series methods to aggregate data from Italian geographic areas over the period 
1995-2010. 

A standard way of assessing the functioning of a labor market is to look at a 
few indicators that are intended to capture the efficiency in using and allocating 
the available human resources (Dell’Aringa, 2003). The usual indicators are the 
unemployment and the employment rates. So, we synthesize labor market trends 
by information on unemployment and employment rates, for men and women. 
Data are official estimates from the Labor Force Surveys carried out by National 
Institute of Statistics.  

North Eastern and North Western regions show the same trends in labor mar-
ket participation for men and women (figure 2 ). When we consider female data, 
we also note the same levels of indicators. Trends in fertility present the same 
similarity (see again figure 1). For this reason, in the following elaborations we 
consider all Northern regions together. 

We refer to the population aged 15-64 years, and not only to young people, 
with the assumption that general trends in labor market may create a feeling of 
trust or distrust to the future which can influence demographic behaviors. We re-
fer to quarterly data5, and then to synthesize fertility in the same periods we util-
ize general fertility rates6 time series which represent a proxy of fertility behavior. 

Of course, we are aware that the relationship between labor market participa-
tion and fertility is not univariate and unidirectional, and that to better highlight 
the determinants of both childbearing choices and labor participation many vari-
ables might be included; among them gender roles within the family and inter-
generational relationships (Rampichini and Salvini, 1999; Del Boca, 2002). 

The first step in our analysis is represented by the research of the possible 
presence of structural changes in the series, that are individually examined. Then, 
fertility and labor market participation series are jointly considered to verify an 
eventual relationship between them. Estimation and testing are performed using 
dynamic regression models, taking into account the presence of the estimated 
structural breaks in the involved series. 

We found that the best labor participation indicator for the model is repre-
sented by unemployment rates both for men and women; in the following pages 
only the results based on the unemployment rates are reported. 
                

5 The use of quarterly data is due to the nature of the Labor Force Surveys; furthermore this 
choice allows us to get a high number of observations, as required by time series analysis.  

6 As during the considered time period the structure by age of reproductive women has changed 
– even if not considerably – a better indicator should be the standardized fertility rate, but currently 
data on births by mother’s age are not available for 2009 and 2010. 
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As Sobotka, Skirbekk and Philipov (2010) pointed out, the measure of unem-
ployment appears to be more suitable indicator to closely reflect the impact of the 
crisis on individuals and repeatedly appeared related to fertility swings. Higher 
and increasing unemployment levels might create an atmosphere of insecurity 
also among those who have not lost their job, affecting the propensity to give 
birth (Andersson, 2000).  

Literature on the effects of unemployment on childbearing suggests that ex-
periencing unemployment leads to different childbearing propensity for men and 
women. Among the childless men, being unemployed or being out of the labor 
force negatively affects the propensity to become a father (Kravdal, 2002; Simó 
Noguera et al., 2003; Mills and Blossfeld, 2005 and Lundström, 2009). In contrast, 
for women being unemployed sometimes is associated with elevated first birth 
rates (Andersson, 2000; Francesconi and Golsch, 2005; Schmitt, 2008), because 
males’ ‘breadwinning capacity’ remains of paramount importance for couples’ 
childbearing decisions (Oppenheimer, 1994); on the contrary, in some countries 
(Norway and France, for example) a negative relationship has been found (Kra-
vdal, 2002; Meron and Widmer, 2003; Schmitt, 2008). 

6. EMPIRICAL FINDINGS 

In Figures 3, 5, 7 are presented male and female unemployment rates by geo-
graphic areas (Northern, Central and Southern regions), observed from first quar-
ter 1995 to third quarter 2010. Figures 4, 6, 8 show fertility rates in the same geo-
graphic areas and in the same period. Both unemployment and fertility rate series 
are adjusted by Tramo-Seats procedure7 (Gòmez and Maravall, 1996) to remove 
the seasonal component from the original series and to correct outliers and miss-
ing observations8. 
 

     
Figures 3, 4 – Unemployment and fertility rates in Northern regions. 

                
7 Time series Regression with Arima noise, Missing values and Outliers - Signal Extraction in 

Arima Time Series. 
8 On the contrary, the removal of the trend from the original series should be useful to underline 

decrease in both series in the last period, but inappropriate when we study the relation between 
fertility and unemployment. 
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Figures 5, 6 – Unemployment and fertility rates in Central regions. 
 
 

     
Figures 7, 8 – Unemployment and fertility rates in Southern regions. 
 

Differences in the levels of the observed series reflect the well-known differ-
ent social and economic conditions among the three regional areas; in particu-
lar, Southern area is characterized by higher levels of unemployment and, until 
about 2004, also by higher fertility rates. After 2004, fertility rates become 
higher in the Northern regions and lower elsewhere, largely due to the higher 
levels of fertility of immigrants, more numerous in the Northern areas of the 
country. 

Another feature to deal with is the possible presence of a structural change in 
the series. At a first visual inspection it seems that a structural break occurs in 
many series. In particular, a structural change is evident for the unemployment 
rates series since 2007. Some occurrence of a later break seems visible in the fer-
tility data also. Of course, proper identification tests will be carried out to check 
the presence of a structural break in the regional series of unemployment and fer-
tility rates. 

Since the break seems to occur in the final period of observation, i.e. in a re-
cent period, standard tests for the identification of the break cannot be used, be-
cause their application requires that the post-break series size is enough large in 
order to ensure the convergence of the statistics to their limit distributions. 
Therefore, the method we adopt for the identification is the so-called monitoring 
approach (Chu et al., 1996; Leisch et al., 2000; Zeileis et al., 2005), which consists 
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in carrying out repeated sequential tests in order to verify if new observations are 
coherent with the model previously adopted, as they become available. This 
method does not require large post-break series sizes, so it is useful for the identi-
fication of recent observed breaks.  

Table 3 reports the estimated break dates for unemployment rates by the 
monitoring approach: for Northern regions it is the last quarter of 2007, while for 
Central and Southern areas the estimated dates are the previous quarters (2th and 
1th quarter 2007, respectively). Unfortunately, precise estimated break dates for 
fertility rates are not so simple to find, because these estimates are largely de-
pendent on the pre-break interval choice. Fertility break estimations seem to be 
included into a range varying from near the unemployment break to three or 
more quarter after; despite this inaccuracy, these values are compatible with the 
hypothesis of a delay on family projects in case of uncertainty due to a declining 
or instable social context. 

TABLE 3 

Estimated break dates by monitoring test approach in unemployment rates 

Regions Series Structural break (year: quarter) 
Northern  Male, female and total unemployment rates 2007:4 
Central Male, female and total unemployment rates 2007:2 
Southern Male, female and total unemployment rates 2007:1 

 

Once an unemployment structural break has been identified, it may be shifted 
to the fertilty rates by an appropriate transfer function, since our aim is to analyze 
unemployment and fertility rates in order to underline the connections between 
economics and demographic indicators’ variations.  

In a further step, in order to assess if a significant relationship between fertility 
and unemployment rates holds, we jointly consider economic and demographic 
indicators. For each geographic area a dynamic regression model will be estimated 
separately, taking into account the presence of a link beetwen these two indica-
tors. In other words, we assume a dynamic linear regression model which con-
nects fertility to unemployment by a properly estimated lag and shifts the unem-
ployment structural break, as detected by monitoring approach, to fertility rates. 
In addition, we also insert other auxiliary explanatory variables to improve the es-
timated fertility values.  

The fundamental question to deal with concerns the choice of the most ap-
propriate key covariates for the models we are going to specify. For example, 
trends in fertility rates in the Northern regions are better explained by male, fe-
male or total unemployment rate? This could seem a trivial question, since female 
unemployment rates are thought to be the most natural indicator in explaining 
variations in women’s choices to have children. However women’s participation 
in Italian labor market is still limited and, especially in Southern regions, male 
work can still represent the main source of family income. The other issue con-
cerns the length of the period necessary to induce a significant variation in the 
levels of the fertility rate after a variation in the unemployment rate. 
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From the methodological point of view, the appropriate choices of the covari-
ates to insert into the models are made estimating all possible models and choos-
ing the one which better fits data; this result can be achieved by comparing the 
models on the basis of adjusted R-square indices9 and Akaike Information Crite-
rion (AIC)10. But the variations of these indicators are not so great to assess a 
strong or unique guideline and a more empirical and logical point of view some-
times could be more appropriate. In this context we use a reasonable compro-
mise between these two approaches. 

We specify the model as follows for each Geographic Area (GA = Northern, 
Central and Southern regions of Italy):  

0 1 1 2 3_ _ _ ( ˆ )t t t k b tFR GA FR GA UR GA I t  (1) 

where _ tFR GA  and 1_ tFR GA  are the values of the fertility rate for each geo-
graphic area at time t and t-1, respectively; _ t kUR GA  is the value of (male, fe-
male or total) unemployment rate for the same area k quarters before; ( )b̂I t  is an 
auxiliary indicator of the event bt t  (dummy variable), where b̂t  is a convenient 
date near k quarter after unemployment break. When we consider male/female 
unemployment rates, UR becomes MUR/FUR. 

In this model the fertility rates (FR_GAt) depend on a key variable )( _ t kUR GA  
and on two other instrumental covariates: the fertility previous values (FR_GAt-1) 
and the dummy variable ( )ˆ ,bI t  that adjust the unemployment induced break effect. 
In fact, the effects of socioeconomic variables are rarely instantaneous; it is not un-
usual in macroeconomics for a variable to be affected by its own past behavior. 
Consequently, the relationship between fertility and labor participation should be 
viewed not only in a dynamic manner but also as an autoregressive process 
(Heckman and Willis, 1976; Cheng, 1999).  

Furthermore, it is natural to expect that higher unemployment rates are  
followed, after a certain period, by lower fertility rates. A reasonable hypothe- 
sis could be that a variation in the levels of unemployment rates has an effect  
in changing the attitudes of women to have children after a certain period,  
which could vary from 9 months to 24 months, assuming 9 months of preg- 
nancy. 

To choose the most appropriate number of quarters (k) and of the indicator to 
use (male, female or total unemployment rate), several models have been esti-
mated using different lags. A lot of models perform in a good way, in particular 
assuming k from 4 to 8 quarter, as summary reported in table 4. 

                
9 Adjusted R2 is a modification of R2 that increases only if the new term we introduce improves 

the model performance more than would be expected by chance.  
10 The Akaike information criterion is a measure of the relative goodness of fit of a statistical 

model. According to Akaike’s theory, the most accurate model has the smallest AIC. 
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TABLE 4 

Adjusted 2R indices and AICs of several estimated models for the Northern regions 

Lag (k): 4 Quarters 5 Quarters 6 Quarters 7 Quarters 8 Quarters 
Unemployment rate: (12 Months) (15 Months) (18 Months) (21 Months) (24 Months) 
               TOTAL      
Adj. R2 0.86 0.86 0.86 0.84 0.83 
AIC  177.81 170.77 165.64 167.24 165.04 
               MALE      
Adj. R2 0.86 0.86 0.87 0.85 0.82 
AIC 176.60 173.57 162.08 163.25 166.84 
               FEMALE      
Adj. R2 0.85 0.86 0.86 0.83 0.82 
AIC 182.59 171.48 167.53 169.87 167.12 

 

As we can see, in correspondence of different values of the lag there are no 
strong difference in adjusted R2 and AIC. For this reason, afterwards only the re-
sults for k=4 quarters (12 months) are presented. This lag represents a reasonable 
length of the period required to induce a significant variation in the level of the 
fertility rate after a variation in the unemployment rate. 

In Northern area, both male and female unemployment rates appear as good 
indicators and therefore we consider two distinct models to identify the best. In-
cluding male unemployment rate, we specify the Northern model as follows: 

0 1 1 2 4 3_ _ _ )ˆ(t t t b tFR N FR N MUR N I t   (2) 

Results are shown in table 5. The relationship is globally significant as F-test 
suggests ( 0) and also all covariates are significant. 

TABLE 5 

OLS in Northern regions of Italy (adj. R2 = 0.86) 

 Coefficient Std. Error t-ratio p-value  
Const 23.8078 5.0773 4.689 1.85E-05 *** 
Tbr_N 1.02313 0.432308 2.367 0.0215 ** 
MUR_N_4 -1.18465 0.303119 -3.908 0.0003 *** 
FR_N_1 0.501394 0.105875 4.736 1.57E-05 *** 

 
The estimated coefficient of main variable MUR_Nt-4 is -1.18: coeteris paribus, a 

unit increase in the levels of MUR_Nt-4 induces a decrease of 1.18 units in the 
levels of FR_Nt and this is coherent with the hypothesis of an inverse relationship 
between unemployment and fertility rates.  

Comparison between estimated and empirical data is reported in figure 9 and 
the model seems to fit enough well. Residuals do not show any autocorrelation 
structure and, when plotted against the dependent variable and/or the covariates 
included in the model, do not exhibit any systematic structure, confirming the 
adequacy of the linear function linking the response variable and the predictors. 
However, the null hypothesis of normally distributed residuals is rejected, as 
shown by the results of the Jarque-Bera test (p-value ~ 0). 

If we consider female unemployment as covariate (Model 3), the relationship is 
still significant (figure 10 and table 6), but FUR_N_4 has a role much less impor-
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tant than male unemployment (-0.508 vs -1.185) and adjusted R2 assumes a lower 
value (0.65 vs 0.86). 

0 1 1 2 4 3_ _ _ ( )ˆt t t b tFR N FR N FUR N I t  (3) 

 

     
Figures 9, 10 – Fertility rates in Northern regions. Empirical and estimated values (models 2-3). 
 
 

TABLE 6 

OLS in Northern regions of Italy (adj. R2 = 0.65) 

 Coefficient Std. Error t-ratio p-value  
Const 21.7181 6.02375 3.605 0.0007 *** 
Tbr_N 0.517457 0.424186 1.22 0.2277  
FUR_N_4 -0.50818 0.178208 -2.852 0.0061 *** 
FR_N_1 0.536487 0.125925 4.26 8.05E-05 *** 

 

For the series related to Central regions, as in the case of Northern regions, the 
most appropriate values of k and of the indicator (male, female or total unem-
ployment rate) have been selected according to the data trying different models 
but, generally speaking, the Central regions offer worst performances in terms of 
global indicators ( 2R  indices and AICs) and, consequently, more problems for a 
clear detection of a set of better models.  

In any case, the previous estimated delay (k=4) beetween fertility and unem-
ployment holds, but the model seems to fit empirical data worse when we intro-
duce as covariate male unemployment rates compared to female unemployment 
rates (Model 4 vs Model 5). In the case of male unemployment rates the model 
becomes: 

0 1 1 2 4 3_ _ _ )ˆ(t t t b tFR C FR C MUR C I t  (4) 

Again all the coefficients are significant (table 7) with sign and magnitude like 
those for Northern regions, but now the global explicative performance is worse 
(adjusted R2 = 0.65 vs 0.86).  
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TABLE 7 

OLS in Central regions of Italy (adj. R2 = 0.65) 

 Coefficient Std. Error t-ratio p-value  
Constant 37.0304 6.14047 6.031 1.44E-07 *** 
Tbr_C 1.31313 0.616389 2.13 0.0376 ** 
MUR_C_4 -1.57955 0.349979 -4.513 3.41E-05 *** 
FR_C_1 0.240003 0.124625 1.926 0.0593 * 

 

Residuals do not show any systematic structure, confirming the adequacy of 
the linear function linking the response variable and the predictors, though some 
outliers are present .  Even in this case, the null hypothesis of normally distributed 
residuals is rejected. 

If we consider female unemployment rates, it is possible to derive a particular 
and more parsimonious model, because the usually auxiliary variables 1_ tFR C  
and ( )b̂I t  are not significant: 

0 1 4_ _t t tFR C FUR C  (5) 

The 4_ tFUR C  coefficient (-0.808) results highly significant (p=2.08E-017) 
and adjusted R2 reaches 0.7211. These results demonstrate the best performance 
of the “reduced female model” in comparison with the “complete male model”. 
In the female model, unemployment seems to be sufficient for a first prediction 
of fertility: when a unit increase in unemployment occurs, the levels of fertility 
rate have a decrease of about 0.81 units 4 quarters after. Figure 11 includes a gra-
phical inspection of the real and estimated values of fertility rates. 

Of course, this is a very elementary model, that provides a basic indication 
about the hypothetical relationship between unemployment and fertility rates and 
it does not confirm this relation.  
 
 

 
 
Figure 11 – Fertility rates in Central regions. Empirical and estimated values (model 5). 
 

                
11 Results of this model are not presented in a table. 
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For Southern regions the situation is unlike to the rest of Italy and the previous 
linear link between unemployment and fertility has not the same empirical basis: 
the fertility rate is continuously decreasing, with some assessments in the period 
2004-2007, and the unemployment rate does not reflect the real situation because 
the irregular unemployment is extremely high in this area.  

In Southern area, male unemployment rate seems to be the best predictor of 
fertility rate, since AICs and adjusted R2 are, respectively, lower and higher than 
those of the model including total and female unemployment rates. However, the 
differences in the values of adjusted R2 and AICs can be considered only indica-
tive on the choice of the best model. A possible compromise between goodness 
of fit and simplicity may be the following model: 

0 1 1 2 4_ _ _t t t tFR S FR S MUR S  (6) 

The absence of the time break is connected to the fact that no impact is evi-
dent on Southern fertility. Another striking result is the sign of the estimated co-
efficient of the variable 4_ ,tMUR S  equal to 0.267 (Table 8). 

TABLE 8 

OLS in Southern regions of Italy (adj. R2 = 0.73) 

 Coefficient Std. Error t-ratio p-value  
Const 15.5604 3.74188 4.1584 0.00011 *** 
MUR_S_4 0.26714 0.08048 3.3191 0.00159 ** 
FR_S_1 0.52742 0.11163 4.7246 0.00002 *** 

 

The positive coefficient suggests that variations in the levels of the unemploy-
ment rate determine variations of the same way in the levels of fertility rate, and 
this is not coherent with our expectations about the relationship, but coherent 
with the data. It can also be noted that, unlike the models previously estimated, 
the coefficient is small in absolute values, though it is significant.  

These results may be also affected by the bad quality of unemployment indica-
tor: in Southern areas it is likely to overestimate the real unemployment rate, be-
cause of the high percentage of hidden work in the informal sector; also socio-
economic determinants of fertility seem to be different in comparison with the 
determinants in other Italian regions. So it is not a surprise that the previous con-
ceptual relations, tested for North and Center, may not be proposed for the 
South of Italy in the same way.  

7. DISCUSSION 

Understanding the relationship between fertility and labor supply is a very 
critical question. Most recent analysis used individual data, investigating then the 
fertility choices of individuals, but interest in fluctuations in aggregate fertility re-
mains, and a lot of analysis have been also performed on aggregated data. 
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Furthermore, most of research only considers female labor force participation 
which has often been associated with low fertility and delayed childbearing.  

In the same way it is well documented that the correlation between female la-
bor participation rate and total fertility rate in OECD countries changed from 
negative (where countries with higher female labor participation rate had lower 
TFR) to positive during the 1980s, but it has been unknown whether this implies a 
change in the causal relationship between the two variables.  

Macro-level studies of fertility variations have suggested the importance of 
changing macro-economic conditions both when it comes to the determinants of 
overall fertility levels (Butz and Ward, 1979; Devaney, 1983) and the timing of first 
births (Rindfuss et al., 1988; Santow and Bracher, 2001). In this context, also men’s 
labor force participation is important to underline changes in fertility choice. 

In this paper we have tried to capture the effect of labor market participation 
on fertility behavior in the different Italian regions. We propose an economic 
model of fertility and labor market behavior applying contemporary time series 
methods to aggregate data from Italian geographic areas over the period 1995-
2010, that also includes a period of “employment crisis”. General fertility rate has 
been considered as a proxy of fertility behavior and we have verified that labor 
market trends may be well synthesized by information on male and female unem-
ployment rates.  

The results of our research seem to underline both the impact of unemploy-
ment rates on general fertility rate trends and the great variability of the relation-
ship within the country. We can recall that labor force participation before the 
crisis was different in each area, and so variations in employment and unemploy-
ment levels have not the same importance and the same trend in all the regions.  

It is evident that the link between female labor force participation and fertility 
is to a large extent dependent on the degree of compatibility of work and family 
for women, which in Italy differs a great deal among regions in consideration of 
the different local public welfare, that differently help women and couples to 
moderate the conflict between work and family roles; for these reasons too, in 
Italy does not exist a common environment for childbearing. Male labor force 
participation will not then conflict to the same extent as female labor force par-
ticipation, and the higher earnings of working men can even be expected to have 
a positive effect on fertility since they are considered good providers for their 
families (Kingsbury and Greenwood, 1992; Rindfuss and Brewster, 1996; Brew-
ster and Rindfuss, 2000). 

In Italian Northern regions, characterized by higher levels of employment rates 
both for men and women, male unemployment appears as the most important 
variable which affects fertility. Our result may be linked to trends in labor market 
participation (figure 2) which shows in this area a higher stability for women in 
comparison with men. Moreover it may be partly consistent with the framework 
proposed by many scholars who have stressed the fact that poor employment 
opportunities and increasing marginalization of young men have influenced the 
timing of births, both directly through increased difficulties in achieving stable 
labor market attachment and income, and indirectly through women’s relatively 
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stronger economic position and earnings potential. Among the others, we can cite 
Easterlin (1987), Macunovich (1998), Oppenheimer (1994, 2003).  

The idea that the loss of a man’s income is a central factor in couples’ child-
bearing decision is supported by Schmitt (2008), who finds that the negative im-
pact of unemployment on the likelihood of becoming a father in France, Finland 
and Germany was eliminated when net monthly income, welfare transfers and 
education attainment were controlled for.  

In Italian Central regions the model better fits trends in fertility when female 
unemployment is considered. This result suggests that female work participation 
represents a key factor for families’ wellbeing. In fact in this area male employ-
ment rates are lower than in Northern regions, and so variations in female unem-
ployment rates seem to assume a more important role within the family and then 
on childbearing decision.  

Finally, as we introduced, results related to Southern areas are less clear and evi-
dent. A factor that contributes to the weak link between fertility and labor participa-
tion can be represented by the presence of an informal sector of the labor market 
and consequently a large participation of men and women in irregular works. This 
behavior leads to an underestimation of the effective employment activity. 

In summary, our results confirm that “employment crisis” had a certain nega-
tive influence on fertility decisions in Italy; in particular, in Northern and Central 
regions crisis has reduced at least part of fertility. Furthermore, unemployment 
had an impact differentiated by gender in the distinct areas of the country. 

The economic recession in the last years has probably affected the dynamics of 
fertility because of raising uncertainty about the future. This assumption is coher-
ent with results of many studies from other European countries, where a marked 
relationship between rising unemployment rate on one side and partnership for-
mation and fertility on the other side has been repeatedly found. 

In Italy, as observed for other European countries, general unemployment lev-
els may lead to a substantially reduced income depending – in different regions –
on the local compensation system too, and may also generate a climate of nega-
tive reactions also among those who have not lost their job. Studies performed 
on other European countries give a special emphasis to situations where (as in 
Spain and in Eastern Germany too) high youth unemployment occurs together 
with a rising proportion of temporary contracts (Ahn and Mira, 2000; Andersson, 
2000; Kravdal, 2002; Kumar Bhaumik and Nugent, 2002). 

Naturally, because of relatively short-term impact, our research – as most of 
the studies – cannot distinguish between changes in fertility level and changes in 
fertility timing; in fact, short-term fertility movements have improbably a measur-
able impact on the number of children couples will have at the end of their re-
productive lives.  
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APPENDIX 
 
 

TABLE 1.A 

Female and male employment rates for selected European countries, 1970-2009 

 1970 1980 1990 2000 2009 
 F M F M F M F M F M 
Finland 61.5 79.7 66.1 75.5 71.5 77.9 64.5 70.5 67.9 68.9 
France 46.4 82.5 50 78.2 50.3 69.7 54.3 68.1 60 68.4 
Germany 46.3 89.2 49.6 81.1 52.2 75.7 58.1 72.9 65.2 75.5 
Greece - - 34.4 77.2 37.5 73.4 41.3 71.3 48.9 73.5 
Ireland 30.5 82.2 31.9 74.9 36.6 67.5 53.8 76.1 57.8 67.3 
Italy 27.4 77.8 33.4 75.2 36.2 69.2 39.6 68.2 46.4 68.6 
Netherland 29.7 83.3 34.2 74.2 47.5 75.7 62.7 81.2 70.6 80.8 
Norway 47.9 81 60.8 83.2 67.2 78.6 74 81.7 74.4 78.4 
Portugal 47.3 88.8 45.8 84.1 55.4 80.1 60.5 76.3 61.6 71.1 
Spain* 29.5 87.2 28.5 77.2 31.8 71.9 42 72.7 53.5 67.5 
Sweden 58.3 85.9 73.3 86.2 81 85.2 72.2 76.2 70.2 74.1 
U. K. - - 54.5 77.4 62.8 82.1 65.6 78.9 65.6 75.7 
UE-15 39.3 79.6 42.9 78.3 48.7 74.3 54.2 72.9 59.8 72.1 

 
 
 

TABLE 2.A 

Female Public Expenditure on Social Services (PESS) and public expenditure on family (PEF)  
as percentage of gross domestic product (GDP) 

 1980 1990 2000 2007 
 PESS PEF PESS PEF PESS PEF PESS PEF 
Finland 18.1 1.9 24.3 3.2 24.3 3.0 24.9 2.8 
France 20.8 2.4 24.9 2.5 27.7 3.0 28.4 3.0 
Germany 22.1 2.0 21.7 1.7 26.6 2.1 25.2 1.8 
Greece 10.2 0.3 16.5 0.7 19.2 1.0 21.3 1.1 
Ireland 16.7 1.1 14.9 1.6 13.3 1.8 16.3 2.6 
Italy 18.0 1.1 20.0 0.8 23.3 1.2 24.9 1.4 
Netherland 24.8 2.5 25.6 1.7 19.8 1.5 20.1 2.0 
Norway 16.9 1.8 22.3 2.7 21.3 3.0 20.8 2.8 
Portugal 9.9 0.6 12.5 0.7 18.9 1.0 22.5 1.2 
Spain 15.5 0.5 19.9 0.3 20.4 1.0 21.6 1.2 
Sweden 27.2 3.9 30.2 4.4 28.4 3.0 27.3 3.4 
U. K. 13.2 2.3 13.5 1.9 14.5 2.7 16.2 3.2 
OECD 15.6 1.6 17.6 1.6 18.9 1.9 19.3 2.0 
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SUMMARY 

Trends in labor market participation and fertility behavior: a first look to the Italian experience in recent 
years 

The aim of this paper is to analyze the relationship between fertility and labor market 
participation in the different geographic areas of Italy. Moreover, we wish to explore if 
the recent economic crisis has affected the Italians fertility behavior. To this purpose we 
have characterized an economic model of fertility and labor market participation, applying 
contemporary time series method to aggregate data from Italian regions over the decades 
1995-2010.  

Results show that the economic recession in the last years has probably influenced the 
dynamics of fertility because of raising uncertainty about the future, even if in different 
way in the three areas of the country. 




