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INTRODUCTION

Total fertility rates at, or below, replacement level characterise today
64 countries with populations totalling 44% of that of the world. Many of these
countries have total fertility rates below 1.5 and some have recorded below-
replacement fertility rates for decades. Low fertility rates contribute to a rapid
ageing of the population and to an absolute decline in population size. One direct
consequence of low fertility rates is the loss of reproductive potential, measured
in terms of women of childbearing ages. Other consequences include a prospec-
tive decline in the availability of family carers in old age, growing public spending
on pensions and health care, an older and less adaptable workforce and a smaller
pool of domestic savings.

Demographers and social scientists have engaged a lively debate on the
causes of low fertility rates and on the prospects for further change.1 To that end,
many empirical studies have focused on the links between women’s childbearing
decisions and their participation in the paid labour market, as well as on the rela-
tion between fertility rates and other demographic or societal developments at
both macro and micro levels. Fewer studies, however, have specifically examined
the relation between fertility rates and the institutions and policies affecting fami-
lies with children.

For several years, the prevailing attitude of OECD governments with respect
to the fall in fertility rates has been to adapt to its consequences. While this atti-
tude can be explained, to a significant extent, by historical and cultural factors,2

there are indications that this situation is rapidly changing.3 An increasing number
of OECD governments list low fertility rates as one of their top policy concerns;
and, even when rejecting explicit pro-natalist goals, they recognise the impor-
tance of reducing artificial barriers to having and raising children. At the root of
this change in attitudes on the issue of childbearing and reproductive behaviour
is the understanding that, whether deliberately or not, policies shape the environ-
ment in which childbearing decisions take place: policies may help parents to
overcome the obstacles to childrearing that they face in everyday life – or create
new constraints that accelerate the fall in fertility rates.

This article aims to explain cross-country and inter-temporal variation in fertil-
ity rates due to the interaction of labour market features, social and tax policies,
and individual characteristics. It extends the model of Gauthier and Hatzius (1997)



Policies, Institutions and Fertility Rates: A Panel Data Analysis for OECD Countries

 9

© OECD 2005

to a wider range of policies and labour market determinants, based on longitudi-
nal data for 16 OECD countries over the period 1980-1999. Two different estima-
tors are used: the GMM-system and the pooled mean group estimators (PMG).
The results of the analyses suggest that a broad range of policies (such as transfers
to families with children, leave provisions) and institutions (such as characteristics
of the labour market) affect childbearing decisions.

The paper is organised as follows. First, it presents some stylised facts about
trends in fertility rates in OECD countries. Second, it discusses some of the deter-
minants of fertility rates that prior research has identified as having contributed to
shape these trends. Third, it presents new econometric evidence on the determi-
nants of fertility rates which captures the impacts of a number of policy measures
better than have prior studies. The final section concludes.

SOME STYLISED FACTS ABOUT CHILDBEARING IN OECD COUNTRIES

Lower fertility rates

Total fertility rates declined dramatically over the past few decades, falling on
average (across OECD countries) from 2.7 children per women of childbearing age
in 1970 to 1.6 in 2002 (Figure 1). By 2003, the total fertility rate was below its
“replacement” level – a level of 2.1 would ensure the replacement of the previous
generation and therefore population stability, under assumptions of no immigration

Figure 1. Trends in total fertility rates in OECD countries

Note: Data refer to total fertility rates.
Source: For detailed sources see OECD (2005a), Society at a Glance – OECD Social Indicators, OECD, Paris.
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and of no change in mortality rates – in all OECD countries except Mexico and
Turkey. The pace of decline, however, varies widely from country to country.
Southern European countries, for example, have experienced a more recent
decline in fertility rates, but have now reached extremely low levels.

Low fertility rates may be either temporary or persistent. The findings of a
companion paper (D’Addio and Mira d’Ercole, 2005) show that the decline in com-
pleted fertility rates is likely to continue in the future even for cohorts that have
not yet reached the end of their reproductive life. This suggests that the decline of
total fertility rates observed over the past three decades is most likely to persist.4                

Postponement of childbearing

Postponement of the first childbirth is probably the most important aspect of
what has been labelled as the “second demographic transition” that has character-
ised most OECD countries (van de Kaa, 1987). Postponement is reflected in the
rise in the mother’s age at childbirth.5 An indicator that is often used to describe
this phenomenon is the mean age of mothers at the birth of their first child. For
the seventeen countries depicted in Figure 2, the mean age of mothers at first
childbirth has increased, on average, from 23.8 in 1970 to 27.2 in 2000, an increase
of over 1 year per decade.6 

Figure 2. Mean age of mothers at first childbirth in selected OECD countries

Note: The total height of each bar is the mean age of mothers at first childbirth in the year 2000. Countries are
ranked in increasing order of the mean age of mothers at first childbirth in 1970 (shown at the basis of each bar).

Source: Computations based on data from OECD (2005a), Society at a Glance – OECD Social Indicators, OECD, Paris.
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Higher gaps between desired and observed childbearing

Lower fertility rates can reflect changes in both individuals’ life-style prefer-
ences and the constraints that they face in everyday life. These constraints may
reflect the emergence of new risk factors (e.g. labour market insecurity, difficulties
in finding suitable housing, unaffordable childcare) and the failure of policies to
provide adequate support. Evidence about the potential role of these constraints
on women’s childbearing decisions can be derived from answers to questions
about the “desired” or “ideal” number of children derived from opinion surveys.
While interpreting survey data about these questions is not without problems,7

Figure 3 – which plots the observed and desired number of children of women of
all ages in different years – suggests that:

• Women generally have fewer children than they actually want.

• The gap between desired and observed fertility rates is higher in OECD
countries where fertility rates are lower.

Figure 3. Desired and observed fertility rates in selected OECD countries

Note: Observed fertility is measured by the number of children that women of different ages declared in the survey.
The three bars shown for each country refer to data for 1981, 1990 and 2000, with the exceptions of Austria, the
Czech Republic and the eastern länder of Germany, (where data refer to 1990 and 2000), and of Switzerland,
Poland and Turkey (where the data refer to 1990, 1995 and 2000). OECD-18 refers to the average of the
18 countries for which data are available in each of the three years.

Source: Data from the World Values Survey (1981, 1990, 2000) and Eurobarometer (2002) as in European
Foundation (2004).
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• The gap between desired and observed fertility rates has increased over the
past twenty years, both on average and in most OECD countries.

The widening of the gap between desired and observed fertility partly
reflects the effect of postponement of childbearing on the total fertility rate. How-
ever postponement is only part of the story. Figure 4, which plots desired and rea-
lised number of children for women of different ages, suggests that the widening
of the gap between observed and desired births affects both younger and older
women. While for younger women such widening may be reversed in the future,
women that are close to the end of their reproductive cycle are unlikely to realise
fully their childbearing intentions.

DETERMINANTS OF FERTILITY RATES

Most analyses of childbearing decisions have their root in the economic
model pioneered by Becker (1960) and Leibenstein (1957), where demand for
children is a function of their costs and of individuals’ preferences, for a given
income.8 Underlying this model is the notion that children are a special type of
capital good, i.e. a long-lived asset that produces a flow of services that enter the
utility function of parents.9 This model provides a framework for analysing the
effects on fertility rates of various economic and social factors, including public
policies, even if these effects may differ among individuals and groups because of
the heterogeneity of their preferences.

Income, labour market and demographic factors

The standard economic model, along with assumptions that children are
intensive with respect to mother’s time, implies that women’s income and earnings
are key influences on childbearing. As childrearing competes with paid work for
mothers, higher earnings increase the opportunity cost of not working. Similarly,
higher educational attainment of women, by increasing their earnings potential, will
raise the opportunity costs of childbearing and lower the number of their children.10                

The relations between childbearing, on one side, and income and education,
on the other, is however more complex. At the level of individuals, the evidence
does indeed suggest that women have fewer children when they have higher
income and higher educational attainment, and that birth rates and labour market
participation of women are negatively related.11 But these relations become more
complex when examining empirical associations at the country level, and how
these have changed over time.

Looking first at employment, several authors have stressed that the cross-country
correlation between female employment rates (or labour force participation) and
total fertility rates has changed its sign in recent years (Ahn and Mira, 2002; Del Boca
et al. 2003). This is confirmed by Figure 5, which plots the cross-country correlation
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Figure 4. Desired and observed number of children for women of different ages
in selected OECD countries

Note: Observed fertility is measured by the number of children that women of different ages declared in the survey.
Data for Germany refer to western länder only.

Source: Data from the World Values Survey (1981, 1990, 2000) and Eurobarometer (2002) as in European Foundation
(2004).
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between female employment rates and total fertility rates in each year. The
change in the sign of the relation between the two variables (positive since the
late 1980s) suggests that paid-work and childbearing do not necessarily substitute
for each other at the country level. Even at the level of individuals, empirical esti-
mates suggest that the extent to which paid employment and childbearing are
negatively related to each other has declined over time in several countries
(D’Addio and Mira d’Ercole, 2005).

To the extent that women prefer to establish a foothold in the labour market
before having their first child, unemployment is also likely to influence fertility.12

The effect of unemployment on the timing and number of births is, however,
ambiguous. When unemployment is high, youths may decide to remain longer in
the parents’ home or in schools, both of which contribute to postponing partner-
ship formation and lower childbearing; however, as each woman may also expect a
lower probability of finding employment (and lower wages if she is successful),
unemployment may also increase childbearing (Gauthier and Hatzius, 1997;
Adsera, 2004). Figure 6, which plots the cross-country correlation between unem-
ployment rates (for both men and women) and total fertility rates, also suggests a

Figure 5. Correlation between female employment rates and total fertility rates 
in OECD countries, 1980-1999

Note: Values shown refer to the cross-section correlation coefficient between the total fertility rate and the
employment rate of women aged 15-64 for each year over the period 1980-1999. Data refer to Australia, Austria,
Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Japan, Korea, the Netherlands,
Norway, New Zealand, Portugal, Spain, Sweden, Switzerland, the United Kingdom and the United States. The
solid bold line shows correlation coefficients that are statistically significant at the 5% level.

Source: Computations based on data from OECD, Society at a Glance – OECD Social Indicators, various issues.
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reversal in the sign of the relation between these two variables (from positive to
negative since the late 1990s): total fertility rates are today higher in OECD coun-
tries where unemployment rates are lower.13 

While the marital status of mothers does not feature explicitly in the standard
model, the information available suggests that in most OECD countries married
women have a higher fertility rate than unmarried ones. As the share of women
that are unmarried has increased over time, this may be expected to have
depressed total fertility rates. However, childbearing patterns of non-married
women have also changed significantly over this period. One manifestation of
these changes is the increasing importance of birth outside marriage. More than
half of all births occur today outside marriages in the Nordic countries, as com-
pared to 1 in 10 in 1960. This share is at present close to 45% in France and to 35%
in the United States, while it is much lower in Southern European countries and
Japan. As a result of these patterns, OECD countries where the share of out-of-
wedlock birth is higher in 2000 also tend to display a higher total fertility rate
(D’Addio and Mira d’Ercole, 2005).

Figure 6. Correlation between total unemployment rates and total fertility rates 
in OECD countries, 1980-1999

Note: Values shown refer to the cross-section correlation coefficient between the total fertility rate and the
unemployment rates of men and women aged 15-64 for each year over the period 1980-1999. Data refer to
Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Japan, Korea,
the Netherlands, Norway, New Zealand, Portugal, Spain, Sweden, Switzerland, the United Kingdom and the
United States. The solid bold line shows correlation coefficients that are statistically significant at the 5% level.

Source: Computations based on data from OECD, Society at a Glance – OECD Social Indicators, various issues.
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Cultural factors: changes in women’s roles and attitudes

While not explicitly considered by the standard model, changes in childbear-
ing are also shaped by fundamental transformations in the roles played by women
in society, and in their values and attitudes towards childbearing and gender roles
(Gilbert, 2005). Higher educational attainment and labour market participation
have fuelled the diffusion of new values – such as autonomy and financial
independence – among younger generations of women, and greater awareness of
the potential “incompatibility” between professional and family roles.14 These
changes in women’s attitudes may be expected to have influenced fertility rates.

Data from different waves of the World Values Survey – on the share of individu-
als that agree or do not agree with a range of statements pertaining to the role of
women within the family and society – allow for a comparative analysis of the
values and attitudes of women of different ages, as well as of men and women of
the same age. The survey questions considered relate to whether respondents
agree that: i) “when jobs are scarce men should have more right to work than
women”; ii) “marriage is not an outdated institution”; iii) “women need to have
children to be satisfied”; iv) “lone mothers cannot be approved”; v) “working moth-
ers cannot have the same warm and stable relation with children”; vi) “being a
housewife is as fulfilling as working in paid job”. Overall, younger cohorts of
women have less traditional views on women’s roles within families and societies
than older cohorts, although changes are small in several countries and for some
subject areas (in particular in terms of whether the institution of marriage is
becoming more outdated, and the life-satisfaction associated with being a house-
wife as opposed to a paid worker). Not surprisingly, men have on average more
traditional views on gender roles within families and societies than women of the
same age, but these gender gaps have narrowed over time in a majority of OECD
countries (D’Addio and Mira d’Ercole, 2005). In general, these data also suggest
that, while changes in values and beliefs may have contributed to fertility delay in
all countries, there is no unique mapping in terms of fertility rates. Other factors
have obviously been at work.

Policy measures affecting the cost of children

The costs of children play a key role in the standard economic model of child-
bearing decisions (Box 1). As these costs rise, children become less affordable for
actual and potential parents. A range of policies may influence these costs. These
include tax benefits and cash transfers; childcare arrangements; and leave provi-
sions (OECD 2006). Some of their key features are described below. Unfortunately,
longitudinal data that would allow for their inclusion in the empirical analysis of
the next section are limited to (some) measures of tax benefits and parental leave
provisions.15 
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Tax benefits and cash transfers

OECD Tax and Benefit models provide information on the financial benefits
provided through the combined effect of cash-benefits and tax-expenditures to
families with different characteristics. This information is used in Figure 7 to high-
light the advantage provided to families with children relative to those without.
Within each panel, the vertical axis measures the difference between the “effective”
tax rate levied on a two-earner couple with and without children (aged 6 and 4), while

Box 1. The cost of children: a short overview

The economic literature on the cost of children distinguishes between:

• Direct costs, which refer to the additional “out of pocket” costs incurred by
households when children are present (e.g. food, clothing, childcare, educa-
tion and housing).

• Indirect costs, which refer to the loss of income incurred by parents when chil-
dren are present (e.g. foregone earnings because mothers drop out of em-
ployment, or reduce their working hours to care for children, or experience
a decline in their career prospects following the birth of a child).

The economic literature on childbearing decisions has often focused on direct
costs. While the assessments of their size raise difficult methodological issues,
estimates of the direct costs of children exist in several countries. In general, these
estimates suggest that direct costs of children increase with the age of the child
and decline with family income, and that economies of scale in consumption
reduce the direct costs for second-born (and higher-order) children (D’Addio and
Mira d’Ercole, 2005).

The direct costs of children are shared among parents. This also applies to
indirect costs to some extent, but these indirect costs have an additional impact
on the financial independence of mothers in the long run. While the immediate
impact of the changes in work arrangements that follow childbirth is most often a
loss of current earnings, the longer a mother stays out of the labour market the
more difficult it becomes for her to re-enter it, with negative consequences for her
long-term career prospects. While the difficulties of estimating the size of these
indirect costs are even larger than in the case of direct costs, their size is likely to
have risen alongside the employment opportunities available to mothers.

Policies can encourage fertility by lowering either direct or indirect costs of chil-
dren. However, the impact on the extent to which women will combine paid work
and childbearing is likely to vary depending on the nature of the policy measures
used. For example, cash transfers granted at the birth of each child, if large enough
to alter childbearing decisions, may lead mothers to withdraw from (or not to enter)
the paid-labour market in order to rear their children instead. Conversely, policies
that reduce the labour market penalty associated to having children will generally
encourage women both to work more and to have more children.
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the horizontal axis measures the difference in tax rates between a sole parent with
two children and a single person. Comparisons refer to households with two differ-
ent levels of income: gross household income equivalent to 100% of the earnings of
an “average production worker” (APW), in the left-hand panel; and to 200% of APW
earnings in the right-hand panel. Negative values indicate that the average effective
tax rates for households with children are lower than for those without children, with
this advantage increasing as we move outward along the diagonal line.

Three main features stand out:

• First, there are significant differences across countries in the size of the tax
advantage provided to families with children. When household income equals
100% of the earnings of an APW, the advantage provided to couples with two
children is highest in Hungary and Luxembourg (above 15%) but also in Spain
and Italy, while it is negligible in Greece, Japan, Korea, New Zealand and
Poland. Nordic countries and the United States – where fertility rates are rela-
tively high – achieve intermediate levels of “horizontal redistribution”.

Figure 7. Differences in the average effective tax rates between households 
with and without children, 2002

Note: Average effective tax rates include income taxes, social security contributions and cash transfers available to a
couple with two children aged 4 and 6. The values shown on the vertical axis refer to the difference between the
average effective tax rate of a two-earner couple with two children and that of a childless couple (more negative
values indicate a more favourable tax treatment for a couple with children). The values shown on the horizontal
axis refer to the difference between the average effective tax rate of a single parent with two children and that of a
single without children. Values are shown for two levels of gross household income (100% of the earnings of an
average production worker, left-hand panel; and 200% of the earnings of an average production worker, right-
hand panel).

Source: Data extracted from OECD, Tax and Benefit models database.
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• Second, in most countries the advantage granted to households with chil-
dren is higher in the case of couples than for single parents. With respect to
households with gross income of 100% of an APW, this is most evident in
Demark, Finland and Sweden (countries further to the right of the diagonal).
Despite these differences, countries that provide higher deductions to couples
with children also tend to be more generous with single parents.

• Third, the advantage granted to families with children declines at higher lev-
els of household income. For example, in Luxembourg, couples and singles
with children are taxed at rates that are, respectively, 25 and 15 points lower
than those without children, for household income at 100% of APW; this
advantage declines to 15 and 10 points, respectively, for household income
at 200% of the earnings of an APW.

Although the size of this “preferential treatment” granted to families with chil-
dren is often significant, it is smaller than that implied by most of the elasticities
of household needs with respect to household size that are used in comparative
research on living standards.16 Even in countries that provide the greatest advan-
tage to families with children through their tax and benefit systems, these financial
advantages cover less than 2/3 of the additional costs incurred by these families.

According to the standard model, the effect of these financial benefits on fer-
tility rates will depend on the relative size of “income” and “substitution” effects.17

Most empirical studies of the relationship between financial benefits and fertility
rates report evidence of a positive impact, although they differ on whether these
effects are temporary or persistent, and on their size.18 

Childcare

Affordable and quality childcare is important not only for raising fertility rates,
but also in order to ensure that achievement of this goal is compatible with that of
encouraging higher female employment and higher levels of investment in chil-
dren. When childcare is unaffordable, of low-quality, or difficult to access, parents
may opt for atypical work schedules in order to share care and work responsibili-
ties, with possibly negative consequences on the stability of the parental unions
and on the well-being of children. Mothers’ attachment to the labour market may
also decline, as they opt to care for their children at home.

From the perspective of families, two of the most important features of child-
care are ease of access and costs. With reference to the first, the share of children
aged less than 3 attending formal childcare ranges between more than 60% in
Denmark to less than 5% in the Czech Republic, Greece, Austria, Spain and Italy;
and between close to 100% in Belgium, the Netherlands and France and a little
over 20% in Korea, in the case of children aged between 3 and 6 (Figure 8). A
significant proportion of these formal childcare facilities is directly provided by
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Figure 8. Share of children of different ages attending formal childcare arrangement

Source: Data collected from national sources. See OECD (2001b), Society at a Glance – OECD Social Indicators,
Paris.
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governments, and translates into significant budgetary costs. In this respect,
different indicators of public spending on childcare facilities highlight large differ-
ences in public childcare spending per child across OECD countries (with very
high levels in the Nordic countries and much lower ones in Southern European
countries, Japan and Korea, especially for children below the age of entry into
pre-primary education).

Evidence on childcare costs is sparse. Figure 9 shows estimates of the gross
and net childcare costs borne by families with two children (aged 2 and 3), who are
cared for on a full-time basis in a public or a publicly recognised day-care facility.
These costs are expressed as a proportion of gross household income for couples
and single parents at three different earnings levels. Net “effective” childcare
costs are calculated as gross out-of-pocket costs adjusted for the various public
childcare benefits which are available to parents (Immervoll and Barber, 2005).
These cost estimates suggest that:

• First, there are important differences in the gross childcare costs borne by
families (i.e. before taking into account the effect of different public transfers
in reducing them) across countries. For families with two pre-school children,
these costs range between 50% of gross household income in Ireland and the
United Kingdom and 10% or less in Sweden. These differences mainly reflect
the importance of in-kind service provision in several OECD countries.

• Second, as a result of different programmes subsidising childcare, the net
out-of-pocket childcare costs borne by families are lower, but still vary sig-
nificantly across countries: at gross income levels of 100% of the earnings of
an APW, they range from more than 40% of gross family income in Ireland and
the United Kingdom to less than 10% in Denmark, Finland, Germany, Greece
and Sweden. Despite these various programmes, childcare costs – as a pro-
portion of household income – are generally higher for low-income families
than for higher-income ones.

While comparable data on childcare are very limited, a number of empirical
studies have analysed the impact of childcare availability on fertility rates. Most of
these studies conclude that good access to childcare is a key element for helping
women to combine career and family responsibilities and, in this way, to support
fertility rates.19 

Leave provisions

The different forms of leave granted to parents play an important role in
reducing the indirect costs related to having and rearing children, although their
design might undermine mothers’ career prospects and financial security. Mater-
nity leave provisions are well-established features of OECD social protection sys-
tems. While both their duration and the benefits they provide are important for
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Figure 9. Childcare costs for two children aged two and three in full-time public care, 
as a share of gross household income, in 2001-2002

Note: The effective childcare costs are calculated as the percentage reduction in gross household income due to
childcare cost, childcare benefits and subsidies to childcare provider.

Source: Data extracted from the OECD Tax and Benefit models database. Computations based on data reported in
Immervoll and Barber (2005).
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the well-being of children and families – they secure both employment protection
for working mothers and care for infants in a critical phase of their development
(OECD, 2001a) – very long periods of maternity leave may lead to detachment
from the labour market, reducing the employment and earnings prospects of
mothers relative to other women and to men, thereby increasing the indirect costs
of childbearing (Leigh, 1983). Indeed, Kamerman (2000) argues that, while mater-
nity leave tends to increase labour market participation of women, it also leads to
reductions in their incomes, or to changes in the job situation and in the hours
worked relative to their situation before the leave.

Maternity leave is granted to mothers immediately before and after child-
birth. Statutory maternity leave, often remunerated, exists today in most OECD
countries (exceptions include the United States, Australia and, until recently, New
Zealand). Entitlement (to both maternity and childcare leave, where it exists) is
however often conditional on meeting minimum requirements for previous work
experience (e.g. having worked continuously and on a full-time basis for a least a
year).20 In general, the benefit paid during maternity leave is set in relation to pre-
vious earnings and is often paid at a full (100%) rate. However, salary support often
decreases as the leave lengthens, so that not everybody can afford to use it fully.

Since the early 1980s, most OECD countries have replaced statutory mater-
nity leave with parental leave and now rely on a combination of different types of
leave. Duration, the size of benefits to which parents are entitled and legal
enforcement of leave policies vary widely among OECD countries (Figure 10) and
these differences affect take-up rates. Leave policies reflect socio-cultural atti-
tudes with leave provisions tending to be stronger in countries where childrearing
is considered as being largely, or even exclusively, the mother’s responsibility.

Fewer empirical studies provide estimates of the effects of maternity and
parental leave provisions on fertility rates than is the case for other family poli-
cies. Those that exist suggest positive effects on the timing of childbearing and
ambiguous effects on its size.21

EMPIRICAL ANALYSIS

This section presents new regression-based estimates of the impact of public
policies on total fertility rates, while controlling for a number of the other factors
affecting childbearing. Cross-country panel models are estimated since fertility
rates have shown strong international and intertemporal variation (cf. Figure 1),
which can be exploited to identify the impacts of different policies. The foregoing
analysis has highlighted a number of difficulties that must be confronted in mod-
elling the determinants of fertility rates. These include the following:

• First, the range of policies that can influence fertility rates is broad, including
characteristics of the tax and benefit system, educational policies, and



OECD Economic Studies No. 41, 2005/2

 24

© OECD 2005

Figure 10. Parental leave provisions in selected OECD countries, 2002

Note: Benefits per birth are computed by dividing public spending on benefits for maternity leave by the number of
births in each country. They are subsequently expressed as a percentage of the APW wage.

Source: Data on leave duration are from OECD (2006), Reconciling Work and Family Life – Social Policies for
Working Families, forthcoming. Data on benefits paid for leaves are from the OECD Social Expenditures Database
(SOCX). Data on the number of births are from World Development Indicators, The World bank Group (2004).
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measures that influence the labour market opportunities of parents. Even
when restricted to “family policies”, the range of instruments covered is
wide, and no universal definition of family policies exists.

• Second, sudden policy changes are rare, and long and variable lags in the
adjustment of reproductive behaviour make it difficult to capture the specific
contribution of reforms.

• Third, some explanatory variables are endogenous. Choices of both working
and of having children are jointly determined at the individual’s level, since
women’s childbearing will affect their decision regarding labour supply and
vice versa.22 

• Fourth, the difficulties in observing values of certain key variables compli-
cate empirical estimation. For example, direct costs of children cannot be
observed directly and (at the margin) they depend upon how many children
parents have (Pollak and Wachter, 1975). Similarly, opportunity costs – typi-
cally proxied by the woman’s (potential) market wage rate – can only be
observed for women in paid jobs.23 

The analysis of the links between policies and fertility rates presented in this
article is based on longitudinal data and uses different dynamic specifications.
While this modelling approach allows us to overcome some of the problems
raised by estimation with cross-country data in a given year (e.g. low degrees of
freedom, impossibility of controlling for dynamic and county-specific effects) the
main “cost” is that no time-series data are available for some of the key variables
suggested by the standard model – such as childcare availability and the impact
of government taxes and transfers on the direct costs of children (D’Addio and
Mira d’Ercole, 2005). The empirical analysis presented in this section is based on
repeated observations over the period 1980-1999 for 16 OECD countries (Belgium,
Canada, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Japan, the
Netherlands, Portugal, Spain, Sweden, the United Kingdom and the United
States). The approach adopted in this paper extends the model of Gauthier and
Hatzius (1997) to a broader range of policy variables, while also allowing for country-
heterogeneity in dynamic effects.24 

Econometric approach

The model used in this article is as follows:

which is equivalent to:

tiittititi Xyy ,,

'

1,, εημβλ ++++= − [1]

tiittitititi Xyyy ,,

'

1,1,, )1( εημβλ ++++−=− −− [1a]
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where y is the logarithm of the total fertility rate, X is a set of variables accounting
for labour market developments, proxies for economic opportunities and policy
interventions; μt is a time-specific effect; ηi is an unobserved country-specific
effect and ε  is the error term, with the subscripts i, t referring to country and time-
period effects respectively.

The estimation of equation 1 (or 1a) poses some specific challenges.

• First, given its dynamic specification, the presence of unobserved country-
specific effects cannot be treated with a “fixed-effect” estimator: while first-
differencing of each variable eliminates country-specific effects, OLS
estimates cannot be used in the presence of the lagged dependent variable
(which is correlated with the error term).

• Second, some explanatory variables may be endogenous with respect to
changes in fertility rates, raising the possibility of simultaneous or reverse
causation.

• Third, an important question for estimation is whether the data should be
pooled or not, i.e. whether the country-specific parameters are restricted to
be uniform (λ = λi): pooling can produce inconsistent and biased estimates
when this restriction is not valid (i.e. when the slope coefficients differ across
countries, Pesaran and Smith, 1995).

The first and second issues can be addressed by the Generalized Method of
Moments (GMM) estimator. The third issue can be addressed by estimating one
equation for each country over the time-period considered and then computing
the means of the estimated coefficients (“Mean Group” estimator). However, the
latter method produces consistent results only if the dimension of the panel
tends to infinity (Pesaran and Smith, 1995). An alternative approach for the case of
small samples is provided by the “Pooled Mean Group” (PMG) estimator, which
constrains the long-term coefficients to be the same but allows for different short-run
coefficients. This estimator allows us to distinguish between short and long-term
dynamics, while also accounting for country heterogeneity. To address endogeneity
and heterogeneity in dynamics, this paper uses both the PMG and GMM-system
estimators (see Appendix).25 

Variables

The dependent variable used in the empirical analysis is the logarithm of the
total fertility rate. The specifications used are dynamic and include, among the
explanatory variables, the lagged dependent variable (the logarithm of the fertil-
ity rate at time t-1). Various explanatory variables – policies and institutional
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factors discussed in the previous section – have been introduced in the equation
to account for their possible impact on childbearing decisions. They are:

1. The employment to population ratio of women aged 15-64 (in logarithm,
derived from OECD Labour Market Indicators).

2. The ratio of female to male hourly earnings in manufacturing (in logarithm,
derived from OECD, Labour Market Indicators and from the ILO database on
wages). This variable is used as a proxy for opportunity cost (the lower the
gap between male and female wages, the higher is the income loss for women
deriving from career interruptions linked to maternity).

3. The share of women in part-time jobs (in logarithm, from OECD Labour Market
Indicators).

4. The total unemployment rates (in logarithm, from OECD Labour Market
Indicators). This variable captures the general conditions of the labour
market as they influence both opportunity costs and uncertainty in the
income prospects of families.

5. Net transfers to family with children (in levels, from various issues of OECD,
Taxing Wages in OECD countries) are computed as the difference between the
average effective tax rates of a married couple with two children (aged 6 and 4)
and that of a single person. Data refer to a couple where one spouse earns
100% of an APW, and to a single earning the same amount. This variable cap-
tures the combined financial effect of marriage, having a child and inactivity of
the mother on family income (as opposed to the measure in Figure 7, which
only relates to the financial benefits associated to the presence of children).

6. The length of parental leave, in weeks (from Jaumotte, 2003; and OECD,
2006).

7. The percentage of the wage replaced during maternity leave (in levels, from
Gauthier, 2004).

8. Public spending on maternity leave benefits per birth, as a percentage of
the earnings of an APW (from OECD, 2006; and OECD Social Expenditures
Database).

Average levels of these variables, for the countries included in the analysis, over
the period 1980-1999, are reported in Figure 11. Descriptive statistics for these
variables, which distinguish between and within components, are shown in Table 1.

Results and discussion

Table 2 presents results based on a model that include time effects. Esti-
mates are obtained using a system version of the “generalised method of
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Figure 11. Average values of the variables included in the panel data analysis
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moments” (GMM system). and a “pooled mean group” (PMG) estimator. For
comparative purposes, Table 2 also reports estimates from the pooled ordinary
least squares model. In general, estimates of the coefficients from both the GMM
system and the PMG models have high stability and are robust to various mis-
specification tests.26 Also, coefficients for the time trend are significant, while
those for the lagged dependent variable are always large, suggesting that policy
changes take a long time to have their full effect on fertility rates.

Table 1.  Descriptive statistics for the variables included in the empirical model

Variable Mean Std. Dev. Min. Max.
No. 

observations

Total fertility rates overall 0.50 0.16 0.15 1.19 N = 320
between 0.13 0.29 0.81 n = 16
within 0.11 0.28 0.92 t = 20

Female employment rates overall 3.92 0.27 3.23 4.37 N = 320
between 0.26 3.40 4.30 n = 16
within 0.09 3.62 4.24 t = 20

Ratio of women to men overall –0.32 0.17 –0.88 –0.09 N = 320
wages between 0.17 –0.84 –0.11 n = 16

within 0.04 –0.48 –0.13 t = 20

Share of women in part-
time jobs overall 3.15 0.43 2.35 4.02 N = 320

between 0.42 2.45 3.92 n = 16
within 0.13 2.72 3.61 t = 20

Total unemployment rates overall 2.06 0.52 0.47 3.17 N = 320
between 0.44 0.99 2.90 n = 16
within 0.30 1.04 2.94 t = 20

Net cash transfers overall –10.78 4.42 –22.90 0.51 N = 320
between 3.66 –19.88 –5.61 n = 16
within 2.64 –23.94 –2.91 t = 20

Weeks of parental leave overall 61.71 55.44 0.00 164.00 N = 320
between 50.56 4.20 163.00 n = 16
within 25.89 –31.64 132.56 t = 20

Wage replaced overall 71.97 26.27 0.00 100.00 N = 320
between 26.27 0.00 100.00 n = 16
within 6.41 26.77 89.47 t = 20

Public spending on leave 
benefits overall 0.09 0.18 0.00 0.91 N = 320

between 0.18 0.00 0.69 n = 16
within 0.04 –0.08 0.32 t = 20

Note: For each variable, the line labelled “overall” refers to the whole dataset; the one labelled “between” refers to the
variation of the means for each country across time periods; the one labelled “within” refers to the deviation from
the respective mean for each country (hence the possibility of negative values). N is the total number of observa-
tions; n is the number of countries and t is the number of time periods.

Source: Computations based on different OECD databases.
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Figure 12 shows the long-term effects for each of the explanatory variables
included in the estimated equation, under the three different models. Most of these
long-term effects have the same sign, whatever the model used, but they differ in
their size. When looking at the PMG estimates (which are all statistically significant
with the exception of public spending on leave benefits) several features stand out:

• The positive coefficient on the female employment rate suggests that increas-
ing the financial security of women through their participation in the paid
labour market has an important positive effect on their childbearing decisions.

• The greater is the ratio of female to male wages the lower is the fertility rate.
This effect may reflect the effect of job segregation, i.e. the concentration of
women in “sheltered” jobs and sectors that pay lower wages but grant other
advantages to mothers. For example, in the Nordic countries, where fertility
rates are relatively high, the high concentration of women in the public sector
translates into a low ratio of female to male wages.

Table 2.  Panel data analysis: estimates for the period 1980-1999

Variable POLS GMM-SYS PMG

(Ln) Total fertility rate (t-1) 0.898** [0.021] 0.898** [0.019] –0.648** [0.115]
(Ln) Female Employment rates 0.071** [0.018] 0.071** [0.021] 0.307** [0.088]
(Ln) Ratio of women to men wages –0.022 [0.024] –0.022 [0.011] –0.339** [0.103]
(Ln) Share of women in part-time 
jobs 0.019 [0.010] 0.019* [0.008] 0.161** [0.024]
(Ln) Total unemployment rates –0.018* [0.009] –0.018 [0.015] –0.032** [0.013]
Transfers to families with children –0.000 [0.000] –0.002 [0.001] –0.010** [0.001]
Total length of parental leave 
(weeks) –0.000** [0.000] –0.000 [0.000] –0.003** [0.000]
Percentage of wage replaced 
during maternity leave –0.002 [0.001] 0.000 [0.000] 0.009** [0.001]
Public spending in leave benefits 0.000 [0.000] –0.000** [0.000] –0.000 [0.000]
Time effect Yes** Yes** Yes**
R-squared 0.9480
Sargan test (p-value) 1.000
m1 test (p-value) 0.035
m2 test (p-value) 0.161

Note: The 1st column reports (short run) estimates from the pooled OLS regression model with a common slope and
common parameters (POLS); the dependent variable is the logarithm of the total fertility rate. The 2nd column
reports (short run) estimates obtained with the GMM system (GMM SYS) estimator that allows for different slopes
(which vanish when first differencing the variables); the dependent variable is the logarithm of the total fertility rate.
The 3rd column reports (long run) estimates obtained through the pooled mean group (PMG) estimator, which uses
the first difference of the total fertility rate as dependent variable The coefficient associated to the lagged fertility
rates shown in column 2 (GMM SYS) corresponds to the parameter λ as specified in the Appendix; that shown in
column 3 (PMG) corresponds to the parameter ϕ as specified in the same Appendix [where λ = –(1– ϕ)]. The
intercept is also estimated as part of the short run dynamics in the three models. Robust standard errors are
reported in brackets. ** and * denote coefficients that are statistically significant at the 1% and 5% level,
respectively.

Source: Authors’ calculations based on OECD data.
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• The positive coefficient for part time employment suggests that short work-
ing hours may allow women to remedy the absence of caring structures. This
finding is consistent with results reported by Del Boca (2002), Cette et al.
(2005) and Zuzanek (2001).

• The negative coefficient of total unemployment rate implies that persistent
cross country differences in unemployment matter for fertility rates. This
suggests that unemployment is an important concern when couples consid-
er having a child, a result consistent with finding from other studies (e.g.
Gauthier and Hatzius, 1997; Adsera, 2004; Kravdal, 2002).

• Lower public transfers to families with children, provided by both the tax
and benefits systems, decrease fertility rates.27                      

• A longer parental leave lowers fertility rates. This result may appear counter-
intuitive, but is consistent with the argument that a longer detachment from
the labour market make more difficult for mother to re-enter it. The interpre-
tation of this finding is complicated by the fact that leave provisions are
more important in countries with fewer out-of-home caring facilities.28 Previ-
ous studies point to ambiguous results as to the effect of longer parental

Figure 12. Long-term effects of different drivers on total fertility rates 
under three different specifications

Note: Long-term effects of the explanatory variables on fertility rates take into account the coefficient of the lagged
dependent variable shown in Table 2. For variable expressed in logarithms, long-term effects reflect the
percentage change in total fertility rates associated to a one percent change in the explanatory variable; for
variables expressed in levels, long-term effects refer to the percentage change in total fertility rates associated to
a unit change in the explanatory variables.

Source: Computations based on Table 2.
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leave on fertility rates; however, most of these evaluations – that provide
indirect evidence on the opportunity costs of childbearing – have focused
on the effects of length of maternity leave on female labour supply, rather
than on childbearing per se.29

• A higher wage replacement rate during maternity leave contributes to higher
fertility rates. This positive effect of maternity leave benefits on fertility rates
contrasts with the negative one associated to benefit duration. Partly as a
result, the coefficient of the expenditure variable, which captures the
combined effect of duration and generosity of child related leave, is not
statistically significant.30

These results are consistent with the view that a range of policies and institu-
tions affect childbearing decisions, and confirm findings from a simple cross-section
model referring to 19 OECD countries in 1999 (D’Addio and Mira d’Ercole, 2005).31

These results should however be treated with caution. First, because of data limi-
tations, some important variables that affect childbearing and fertility rates are
excluded from the analysis. Second, the analysis does not address the differential
impact of the policies on sub-groups of the population (e.g. with different levels of
income, or education). Finally, the analysis does not differentiate policy impacts
according to birth order.

CONCLUSIONS

This article has discussed how a range of structural factors have contributed to
the decline in fertility rates observed over the past three decades in most OECD
countries. With fertility rates now well below replacement in most countries, many
OECD countries are paying increasing attention to policies that may lessen the
obstacles to childbearing faced by individuals. The focus of this article has been
on some of these policies, with special emphasis to those that reduce the costs of
children borne by families.

The results of the regression analysis, which makes use of longitudinal data
for 16 OECD countries and different econometric approaches to verify the robust-
ness of the key results, confirms that a range of policies influence childbearing
decisions. These include transfers to families that reduce the direct cost of chil-
dren, as well as provisions that allow mothers to better reconcile their family and
career responsibilities. OECD countries with very different characteristics such as
the United States, France and several Nordic countries have fertility rates that are
close to those needed to assure the stability of their population. While the config-
uration of factors that has led to this positive result differ across countries, these
“successes” reflect, at least in part, the presence of policies and arrangements that
have contributed to lower the costs of children borne by families. The same range
of policies holds the promise of being effective elsewhere.
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Notes

1. Some of the main arguments in this discussion are provided by Chesnais (1986, 1996,
1999); Prinz et al. (1998); Lesthaeghe and Willems (1999); Ogawa (1997, 2003); Calot and
Sardon (2001); Atoh et al. (2001); Gauthier (1996, 2001, 2004); Lesthaeghe (2001); Lutz
(2000a; 2000b); McDonald (2000a, 2000b, 2000c); Sardon (2002); Goldstein et al. (2003);
Atoh and Akachi (2003); Neyer (2003); Frejka and Sardon (2004); Ogawa et al. (2004);
Sobotka (2004); Lutz et al. (2005).

2. In the 20th century, explicit pro-natalist policies featured in the experience of several
industrialised countries, as a way of assuring strong national populations and expan-
sion abroad (big workforces, big armies). These policies were often associated with
measures favouring the deliberate breeding of people for certain selected heritable
traits (eugenics).

3. Surveys of governments’ views about the levels of fertility rates in their countries (such
as those undertaken by the United Nations Population Division) confirm this change.
Less than 30 years ago, the overwhelming majority of OECD governments considered
the level of the fertility rates prevailing in their country as “satisfactory”, with only a few
countries considering it as either “too high” or “too low”; today, most OECD countries
consider the fertility rate prevailing in their country as “too low”, with only two coun-
tries regarding it as “too high” and a (sizeable) minority of (12) OECD countries regard-
ing it as “satisfactory”. Policy developments have lagged this change in perceptions
concerning fertility rates: most (15) OECD governments continue to favour no explicit
interventions in this field, even if the number of countries expressing a preference for
explicit policies to influence childbearing has increased over time (from 4 in 1976 to
10 in 2003) and includes today one of the countries that in the recent past supported
interventions aimed at lowering fertility rates (Korea). See D’Addio and Mira d’Ercole
(2005) for a description of these survey results.

4. Continuous low fertility rates may result in a “low fertility trap” for countries that have
fertility rates lower (or equal) than 1.5. See on this Lutz et al. (2005).

5. On the issue of the postponement of childbirth see for example Sobotka (2004), Frejka
and Sardon (2004), Lutz and Goldstein (2005).

6. Besides contributing to the decline of fertility rates (through the reduction in the num-
ber of children of parity higher than one and the increase in childlessness), postpone-
ment may impair mothers’ and children’s health and well-being (D’Addio and Mira
d’Ercole, 2005).

7. Among these problems are the difficulty in distinguishing between personal desires for
their own conditions and societal norms about what is considered to be the “ideal” family
size; the dependence of responses on conditions that may change over the life-course of



OECD Economic Studies No. 41, 2005/2

 34

© OECD 2005

the individual; the adaptation of fertility intentions to actual experience; and the fact that
survey questions may fail to specify the determinants of fertility intentions.

8. Further extensions of this model are provided in Becker and Lewis (1973), Becker
(1981) and Cigno (1991; 1994). See also Barmby and Cigno (1990).

9. Demand for children is jointly determined by “substitution” and “income” effects.
When the substitution effect prevails on the income effect, quality will be preferred
over quantity of children. This theory suggests a negative relation between family size
(quantity) and resources devoted to each child (quality). In practice, empirical evi-
dence is more diverse – e.g. Black et al., (2004) show that in Norway the negative effect
of family size on child education vanishes once the birth order is controlled for. See
also Rosenzweig and Wolpin (1980).

10. Higher education of women affects childbearing also through other channels. Longer
periods in education imply an increase in the mean age of women at first childbirth and
a reduction in the number of years in which they can have additional children. Higher
educational achievement may also change women’s desires for children as compared
to other goals, providing women with greater autonomy in many spheres of life. Better
educated women are also more aware of health problems and contraception technolo-
gies, and more capable of avoiding undesired pregnancies. Several studies have pro-
vided evidence of a negative association between childbearing and educational
attainment of women (Adsera, 2004; Blossfeld et al. 1995; Corjin and Klizijng, 2000;
Hullen, 2000). One reason for this negative association is that, as education and income
are related, the cost of interrupting a career is higher for more educated women than
for less educated ones. See also Ringen (1998).

11. A negative relation between paid-employment and childbearing has been empirically
documented by Butz and Ward (1979) for the United States and by Mincer (1985) on a
cross-country basis. 

12. The focus here is on unemployment of both women and men, as both may influence
the economic security of couples and, hence, their childbearing decisions.

13. Several other studies find evidence of a negative correlation between fertility rates and
either total or female unemployment rates (for example Adsera, 2004; Gauthier and
Hatzius, 1997).

14. Liefbroer and Corijn (1999) distinguish between “structural-role” incompatibility, which
relates to the actual social opportunities available to women and to the constraints that
they face when trying to take advantage of them; and “cultural” incompatibility, which
relates to the broad ideologies, values and norms concerning the role of women in the
society.

15. Because of the lack of comparable data on some variables (e.g. childcare provisions),
few studies have investigated the relation between fertility rates and policies across
countries, and most of the evidence on the impact of policies relies on research on
individuals in specific countries. Despite these differences in approaches, Sleebos
(2003), based on a review of the literature, concluded that “most empirical analyses
suggest a weak positive relation between reproductive behaviour and a variety of poli-
cies; findings are however often inconclusive and contradictory, partly because of
methodological differences among studies, and partly because of differences in the
range of policies considered”.

16. For example, when the elasticity of household needs is based on the square root of
household size, a couple with one child is assumed to incur additional costs of 22% of
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its gross household income, of 41% in the case of two children and of 58% in the case of
three children.

17. Higher cash benefits and tax credits to families with children will both reduce the cost
of children and increase household income; while the first will increase demand for
children, the higher household income may also shift demand towards children of
higher “quality”, thereby reducing the number of children demanded by parents.

18. Barmby and Cigno (1990) found that child benefits speed up the onset of motherhood
in the United Kingdom. Ermisch (1988a, 1988b) also reports that financial transfers
affect the timing of births but not family size. Conversely, Whittington et al. (1990) and
Whittington (1992) found that a tax relief in the United States had positive effects on
family size, and similar results are reported for Canada by Zhang et al. (1994). Laroque
and Salanié (2004) suggest that the 1994 French reform may have increased births of
order 2 by 11%, while reducing births of order three by around 2%; their estimates also
suggest that the reform of family benefits in 2004 (Prestation d’Accueil au Jeune Enfant),
which had explicit pro-natalist objectives, may have increased births by close to 5%
(Landais, 2003; Di Prete et al., 2002). The analyses of Gauthier and Hatzius (1997) and
Ekert-Jaffé (1995) also report a positive impact of financial transfers on fertility rates. 

19. Using data referring to individuals, Blau and Robins (1998; 1989) find that public child-
care availability has an important positive effect on fertility rates, while higher child-
care costs have a negative one. Similar results for Italian women are reported by Del
Boca et al. (2003), using a model where women’s decisions to participate in the labour
market and to have children are jointly determined. Ermisch (1989) also concludes that
availability of market-provided childcare in some OECD countries has lessened the
reduction of fertility rates associated to higher labour force participation of women (see
also Kamerman, 2000). Castles (2004, based on data for 20 OECD countries in 1998) and
D’Addio and Mira d’Ercole (2005, using data for 19 OECD countries in 1999) also confirm
that childcare is a key determinant of childbearing.

20. Exceptions include the Scandinavian countries (where most women are covered), the
Netherlands (where some temporary and part-time workers are covered) and Germany
(where mothers in education or who are unemployed are covered). In Southern Euro-
pean countries, entitlement often depends on having a contract for permanent
employment.

21. Andersson (2001) suggests that the introduction of a “speed premium” in the parental-
leave system of Sweden accelerated childbearing decisions, by reducing the spacing
between the first and second births. Rønsen (2004) concludes that the extension of
maternity leave had a positive impact on fertility rates in Norway and Finland (espe-
cially in the latter country) and for higher order births. 

22. Several authors have addressed the endogeneity of childbearing decisions with
respect to labour force participation through the use of instrumental variables (Browning,
1992) but suitable instruments are hard to identify: when both childbearing and labour
market participation are the joint result of household’s maximization of their expected
lifetime utility – under budget and time constraints, and using an explicit dynamic
framework – both variables will depend on the whole sequence of prices and wages
(which themselves may be endogenous) and on household preferences (Engelhardt
and Prskawetz, 2004; Kögel, 2002; Del Boca, 2002; Del Boca et al., 2003). Endogeneity is
also an issue when estimating the impact of transfers to families on birth rates, since
countries’ characteristics not included in the model may be correlated with both fertil-
ity rates and family transfers’ expenditures.
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23. One approach, used by some studies, to proxy the wage rate of non-employed women
is to impute them a wage based on their personal and labour market characteristics:
this imputed wage is based on the assumption that they could earn the same wage as
their employed counterparts with comparable characteristics. However, this assump-
tion has been questioned. For example, because of sample selection or selectivity
bias, Heckman (1979) argued that the structure of wages among employed women is
different from that for other women. This argument implies that the imputation pro-
cedure just described would give biased estimates of the opportunity cost for non-
employed women. Heckman and others have developed techniques to adjust for
sample selection bias. These techniques typically entail a two-stage or maximum-
likelihood estimation procedure in which, first, the likelihood of a woman being in the
workforce is determined as a function of her characteristics and, second, this likelihood
is used to generate unbiased estimates of the opportunity cost of time for all women.

24. Gauthier and Hatzius (1997) model the dynamic relation between fertility rates and
policies for 22 OECD countries over the period 1970-1990. Other studies using country-
level data spanning several years include Ekert-Jaffé (1986) and Blanchet and Ekert-Jaffé
(1994), which investigate the effect of family benefits using data for 7 and 11 countries,
respectively, over the period 1970-1983; and Adsera, (2004), which studies the relation
between fertility rates and institutions in 21 OECD countries. In general, all these articles
report evidence of a positive relation between fertility rates and a range of policies. 

25. An alternative way of addressing the issue of endogeneity would have been to model
jointly the fertility and employment decisions of women. This would however require
the use of individual data. 

26. With respect to the GMM estimator, both the Sargan test for over-identifying restric-
tions and the m2 test of second-order correlation in first differences of the error term
do not reject the validity of this estimator. With respect to the PMG estimators, the
Hausman test – which compares the “pooled mean group” and the “mean group” esti-
mates – does not reject the first specification; the Schwartz Bayes criterion (SBC) of
search of the lag order pointed at the existence of an ARDL(1,0) – auto-regressive dis-
tributed lag process – in most countries (Canada, Denmark, Finland, France, Greece,
Italy, Ireland, Japan, Portugal, Spain and Sweden). For data parsimony, the coefficient
estimates are therefore obtained using a partial adjustment model.

27. The magnitude of the coefficient shown in Table 2 implies that, for the year 1990, a 25%
increase in financial transfers to families with children translates into a long-run increase
of 0.05 children per women. This increase is half-way between that of 0.04 children per
women (following a 25% increase in the family benefit index) in Ekert-Jaffé (1994) and of
0.07 children per women (associated to a similar increase in the family allowance-earnings
ratio) reported in Gauthier and Hatzius (1997). 

28. While controlling for childcare availability might have allowed testing for this hypothesis,
this was not possible due to the lack of longitudinal data on childcare.

29. Nizalova reports results similar to those in Table 2 (a negative coefficient linking fertil-
ity rates and the duration of parental leave); Gauthier and Hatzius (1997) and Adsera
(2004), however, both report a positive coefficient linking fertility and parental leave,
which is statistically significant only in the second study (which does not allow for
dynamic effects).

30. Leave that is unpaid may be a more immediate concern for some families with chil-
dren. In the longer term, mothers that return to work after childbirth appear to face high
wage penalties and worsened earnings prospects in many countries (Ruhm, 1998). For
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mothers paid relatively high earnings, those penalties increase the indirect cost of
childbearing.

31. Despite the lower degrees of freedom, the cross sectional specification allows distin-
guishing between direct and indirect costs of children, and controlling for some addi-
tional determinants of childbearing decisions (i.e. childcare availability and
differences in the views with respect to family and gender roles held by men and
women of different ages). Based on this specification, total fertility rate appear to be
significantly higher in OECD countries with lower direct costs of children, higher pro-
vision of childcare, longer parental leaves and a higher share of part-time work in
female employment.
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Appendix I 

Econometric Models for the Analysis of Panel Data

The results presented in the section “Empirical Analysis” are obtained from the estima-
tion of a linear dynamic model of fertility rates based on panel data. The model extends the
specification used by Gauthier and Hatzius (1997) to account for the increase in female
labour force participation and other labour market characteristics (incidence of part-time
jobs). The specific feature of the formulation used by Gauthier and Hatzius is the introduc-
tion of the lagged dependent variable in the fertility rate equation, to account for potential
long lags of the effects of policies on fertility rates. In the paper, two estimators are used,
GMM-system and PMG, which are described here below.

The equation for fertility rates can be written as:

which is equivalent to:

where y is the logarithm of the total fertility rate, X is a set of variables accounting for labour
market developments, policies interventions and proxies for economic opportunities; μ t is a
time-specific effect; ηi is an unobserved country-specific effect; and ε  is the error term. The
subscripts i, t refer to country and time-period effects respectively.

GMM estimators 

GMM estimators address problems arising out of the simultaneity bias that is implied
by the presence of the lagged dependent variable (Nickell, 1981; Kiviet 1995).1 To this pur-
pose the GMM-estimator (GMM-SYS) developed by Arellano and Bover (1995) and Blundell
and Bond (1998) is applied here. Using the first-difference operator and ignoring the time-
specific effect, equation A.2 can be written as:

where Δ is the first-difference operator.

The system version of the generalized method of moments (GMM-SYS) estimator com-
bines the moment conditions obtained from the equation in first differences (equation A.3)
with the extra moment conditions obtained from the equation in levels (equation A.1).
Because it uses the extra information from the untransformed model, the system GMM esti-
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