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Abstract 
 

 

There is still uncertainty as to whether and in what way parental leave can affect women's 

fertility, and first and foremost their completed fertility (Bergsvik, Fauske, and Hart 2020; 

Thévenon and Gauthier 2011). This, impacting the total number of children women have by 

the end of their reproductive years, may be considered "the ultimate goal of family policies" 

(Hoem 2008, 250). Specifically, the policy goal in developed countries has generally been to 

increase completed fertility, as it has been declining for a long time and many developed 

countries consider their fertility level to be too low (United Nations 2004, 9–10). In order to 

reduce this knowledge gap, this thesis explores the association between parental leave length 

and women's completed fertility. 

More specifically, two research questions are posed: (1) Whether and in what way is 

parental leave length at the country level associated with women's completed fertility at the 

individual level? (2) Whether and in what way does the association between parental leave 

length and completed fertility vary with women's educational level? To answer these 

questions, I conduct a multilevel analysis with individual-level data from the Harmonized 

Histories Database and country-level data from the Comparative Family Policy Database. Ten 

OECD countries are included in the analysis, which focuses on parental leave length schemes 

in 1991–96 and women of birth cohort 1960–65. For a more nuanced analysis and discussion, 

two measures of parental leave length are used––income-compensated and total leave length. 

In line with my research questions, I first analyze the association between parental 

leave length and women's completed fertility. I find that it has a positive impact that the 

income-compensated leave length is at its maximum, indicating a generous combination of 

length and income compensation, and that the total leave length is not too short or too long. 

Second, I analyze whether the association between parental leave length and completed 

fertility varies with women's educational level. The results show meager differences. I do not 

find any educational difference in terms of income-compensated leave length. However, 

compared to a short and long total leave, I do find an intermediate total leave to have a 

slightly stronger positive association with lower-educated women's completed fertility. In my 

discussion of the analysis results, I draw on economic and institutional theory and previous 

research. Overall, with my contribution, we are one step closer to understanding whether and 

in what way parental leave is associated with women's final number of children. 
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1 Introduction 
 

 

Family policies, meaning state support for families with children, is not a new concept, but 

there is still uncertainty as to whether they play a role in fertility decisions. There is particular 

uncertainty about whether and in what way parental leave can impact women's fertility, and 

first and foremost their completed fertility, meaning the total number of children women have 

by the end of their reproductive years (Bergsvik, Fauske, and Hart 2020; Thévenon and 

Gauthier 2011). The intention with this study is to reduce this knowledge gap by further 

elucidating the association between parental leave length and women's completed fertility. 

Fertility has been declining in developed countries for a long time and in the last three 

decades, there has been a global spread of fertility levels that are well below what is needed to 

replace the population from one generation to the next (Sobotka, Matysiak, and Brzozowska 

2019, 5). Many developed countries consider their fertility level to be too low and have for 

some time (United Nations 2004, 9–10). In response to declining and low fertility, an 

increasing number of countries have resorted to family policies aimed at raising or 

maintaining the fertility of both women and men (Neyer and Andersson 2008, 699). 

Particularly since the 1990s, the number has increased (Sobotka et al. 2019; United Nations 

2004), and behind lie often governmental concerns about population ageing and labor market 

shortages. Some professionals are skeptical of low fertility being problematic (see e.g. Neyer 

2011). However, whether or not one deems low fertility as a problem or not, it is useful to 

have knowledge of whether and how family policies affect fertility. Namely, family policies 

can represent large public expenditures, and parental leave can even often be more expensive 

than other family policies, such as childcare subsidies (Bergsvik et al. 2020, 33). This study of 

parental leave length and women's completed fertility is therefore a valuable contribution to 

the existing body of literature. 

 

 

1.1 Measuring Issues 

 

Measuring issues have been highlighted as one of the reasons why there is still uncertainty as 

to whether family policies affect fertility (Neyer and Andersson 2008). Namely, capturing the 
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effect of family policies on fertility is not a straightforward task, which is evident in previous 

research and discussions on the matter. In the following, I present three measuring issues 

when studying the effect that family policies may have on fertility. In this and the next 

section, I also address my approach to studying parental leave and women's fertility. 

First, there are discussions about which outcome one should use when measuring the 

effect of family policies on fertility. One of these discussions is about whether the 

conventional fertility outcome, the total fertility rate (TFR)1, is a meaningful outcome (Hoem 

2008; Sobotka and Lutz 2010). The ones that are critical of using the TFR generally argue 

that it is unsuitable to capture long-term fertility behavior, as it is sensitive to changes in birth 

timing. Unfortunately, temporary boosts in the TFR following family policy changes have 

been misinterpreted as family policies having lasting effects on women's completed fertility 

(Sobotka and Lutz 2010). In the words of Sobotka and Lutz, such misinterpretations of the 

TFR "may lead to incorrect policy conclusions and, potentially, to misguided policies" (2010, 

652). Critics of the TFR argue for the use of alternative measures like completed fertility at 

the cohort or individual level, which have the advantage of not being hypothetical measures. 

However, as pointed out by Hoem (2008, 253), concentrating only on these latter outcomes 

may again lead to overlooking important effects that family policies may have on birth 

timing. I take a middle position in this discussion, as I acknowledge that different fertility 

measures are relevant for different studies of family policies and fertility. As it is more 

ambiguous evidence regarding the association between parental leave and completed fertility, 

and as impacting completed fertility may be considered "the ultimate goal of family policies" 

(Hoem 2008, 250), that is the outcome in this particular study. 

A second measuring issue is the problem of causality. It may for example be that a 

family policy is the response "to an actual or anticipated trend in birth behavior" (Hoem 2008, 

253) rather than the reason for this trend. Ideally, one would have quasi-experimental 

research designs, as they let the researchers identify causal effects of family policies on 

fertility. Quasi-experiments, or naturally occurring experiments, namely offer good 

counterfactual realities (Bergsvik et al. 2020, 7). Without a quasi-experimental research 

design and counterfactual reality, the researcher cannot know what fertility choices women 

would have made had a family policy not been implemented (Hoem 2008, 254). As Hoem 

argues, a family policy intended to raise fertility can "easily be judged ineffective when, in 

 
1 The TFR of a given year is a hypothetical measure that shows the average number of children who would be 

born per woman, provided that she goes through her reproductive years confirming to the age-specific fertility 

pattern of that year. A woman's reproductive years is usually defined as 15–49 or 15–44. (Sønstebø 2020) 



 3 

reality, the policy may have counteracted a fertility decline that would have occurred in its 

absence, in which case the policy should have been counted as a success" (2008, 254). Due to 

data limitations and research design, this study cannot make strong causal statements about 

the effect of parental leave length on women's completed fertility. My study can, however, 

provide valuable insights on the association between parental leave and fertility. 

The third measuring issue I would like to highlight is the difficulty in isolating the 

effect of one particular family policy. Several studies investigate the association between 

individual policies and fertility, despite it being challenging to capture such associations. Part 

of the challenge is that the effect can be influenced by whether or not the policy is one among 

many similar policies (Neyer and Andersson 2008, 701–2). For example, welfare state 

theorist Esping-Andersen (2011, 135) argues that the dual-earner policies in a country, which 

support the combination of work and family, typically develop in a simultaneous manner. 

Thus, when studying the association between parental leave length and women's fertility, it 

may be difficult to statistically distinguish it from the effect of other family policies, such as 

day care (Esping-Andersen 2011, 135). I return to this issue in the discussion chapter. 

Studying the impact that family policies may have on fertility is challenging, but one 

must, as a researcher, make the most of the available data and methods. As McDonald writes, 

"in the context of very low fertility, countries cannot afford to do nothing until the 

indeterminate day when adequate data and adequate research are available" (2007, 26). 

 

 

1.2 Research Questions and Research Design 

 

The intention with this study is to further elucidate the association between parental leave 

length and women's completed fertility. More specifically, the study intends to answer the 

following two research questions: 

 

1. Whether and in what way is parental leave length at the country level associated with 

women's completed fertility at the individual level? 

2. Whether and in what way does the association between parental leave length and 

completed fertility vary with women's educational level? 
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As hinted at in the above research questions, this is a multilevel study. This means that 

the study is based on data that has been collected at multiple levels, or, more specifically, at 

the individual and country level. The individual-level data is from the Harmonized Histories 

Database and the women studied belong to birth cohort 1960–65. The country-level data is 

from the Comparative Family Policy Database and includes information about the parental 

leave scheme when the women were in their family-establishing years, which corresponds to 

the 1990s. More specifically, the study is based on information about the parental leave length 

in 10 OECD countries, which are all member states of the Organisation for Economic Co-

operation and Development. 

Importantly, this multilevel study uses two measures of parental leave length––

income-compensated and total parental leave length. The former is useful because it takes into 

account both the length and income compensation of leave, which could be important 

dimensions for women's fertility. However, quite different combinations of the two 

dimensions can provide the same length value. Therefore, total parental leave length is a 

useful additional measure because more similar leave lengths can be grouped together, 

allowing for a more nuanced analysis. As there is uncertainty about how parental leave 

influences fertility, it is a strength that this study uses two measures of parental leave length. 

 

 

1.3 Outline of the Study 

 

This multilevel study consists of seven chapters. Chapter 2 provides a background for the 

study, describing the recent development of fertility and female labor force participation, as 

well as the concept, history and development of family policies. Chapter 3 presents selected 

theoretical perspectives that can shed light on the association between family policies and 

women's completed fertility. More specifically, an economic and institutional perspective is 

selected for this particular study. In Chapter 4, previous research on the association between 

family policies and fertility is presented along with the hypotheses that shall be tested in the 

analysis. These hypotheses are based not only on previous research, but also on theory from 

the third chapter. Chapter 5 describes and discusses the data and methods used in this study. 

In Chapter 6, data is analyzed and hypotheses are tested, using multilevel modeling. Finally, 

in Chapter 7, the analysis results are discussed based on theory and previous research from 

earlier chapters. This last chapter ends with my concluding remarks. 
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2 Background 
 

 

The intention with this chapter, which consists of three sections, is to provide a background 

for this multilevel study of parental leave length and women's completed fertility. In Section 

2.1, I describe the fertility development, focusing on total fertility rates and cohort completed 

fertility rates. In Section 2.2, I go on to describe the development of female labor force 

participation. Lastly, in Section 2.3, I present the concept, history and development of family 

policies, focusing mainly on parental leave. 

 

 

2.1 Fertility Development 

 

An important backdrop to this study is that women's fertility has been declining for a long 

time, which has received a lot of attention. It has been pointed out that there have been major 

changes in fertility and family life in developed Western countries, and that these changes 

started around the 1960s (van de Kaa 1987). Particular emphasis has been placed on fertility 

rates having declined to well below replacement level (van de Kaa 1987, 5), which refers to 

the level of fertility needed for the population to replace itself from one generation to the next. 

Specifically, this corresponds to a total fertility rate (TFR) of 2.1. Sub-replacement fertility 

has spread over the past few decades and, for the OECD member countries, the average TFR 

has in fact been below replacement level since the early 1980s (OECD 2011, 20; Sobotka, 

Matysiak, and Brzozowska 2019, 5). In more recent years, the concept of a lowest-low 

fertility level has even been introduced, referring to a TFR of 1.3 or below (Kohler, Billari, 

and Ortega 2002). According to Kohler et al. (2002, 641), who coined the term, lowest-low 

fertility first emerged in the early 1990s. However, the concept spread in that decade. 

 Table 1 shows how women's TFR has developed from 1960 to 2017 in the OECD 

countries included in this particular study. One clearly sees that fertility rates declined from 

1960 to 2000. Sub-replacement TFR first occurred in 1970, but then it spread, and in 2000 the 

first cases of lowest-low fertility were observed in Italy and Spain. In Spain, the decline in 

TFR started later than in many other countries, but also with a "much faster pace" (Neyer 

2003, 2), which is evident in Table 1. The table further shows that the lowest TFR was 2.20 in 
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1960, but by 2000 this had dropped to 1.23. Subsequently, the highest TFR dropped from 3.65 

to a sub-replacement TFR of 2.06. Note that Table 1 shows increase in TFR from 2000 to 

2010 for all countries expect the United States. The increase is in line with what Eurostat 

(2020b) finds more generally in Europe, which they partly relate to women catching up 

births––with postponement of motherhood becoming more normal, the TFR may have first 

declined and then recovered. Despite the recent increase in TFR, fertility was well below 

replacement level in all 10 OECD countries in 2017. However, there has been and still is great 

cross-national variation in these figures. 

 

Table 1: Development of women's TFR. Year 1960, –70, –80, –90, 2000, –10, and –17. 

 1960 1970 1980 1990 2000 2010 2017 

Austria 2.69 2.29 1.65 1.46 1.36 1.44 1.52 

Belgium 2.54 2.25 1.68 1.62 1.64 1.84 1.64 

France 2.74 2.48 1.95 1.78 1.87 2.02 1.86 

Germany 2.37 2.03 1.56 1.45 1.38 1.39 1.57 

Italy 2.41 2.42 1.68 1.36 1.26 1.41 1.32 

Norway 2.91 2.50 1.72 1.93 1.85 1.95 1.62 

Spain 2.86 2.90 2.22 1.36 1.23 1.37 1.31 

Sweden 2.20 1.94 1.68 2.14 1.55 1.98 1.78 

UK 2.72 2.43 1.90 1.83 1.64 1.92 1.74 

US 3.65 2.48 1.84 2.08 2.06 1.93 1.77 

Mean 2.71 2.37 1.79 1.70 1.58 1.72 1.61 

Note: Data from OECD.Stat (2020b). 

 

Since the TFR is a short-term hypothetical measure of fertility and sensitive to 

changes in birth timing, Table 2 shows the cohort completed fertility (CCF) for women born 

in 1940, –50, –60, and –70, again focusing on the OECD countries included in this multilevel 

study. Generally, and in line with the above and below table, the TFR tend to be much lower 

than the CCF, precisely because of its sensitivity to birth timing (United Nations 2014, 13). 

Despite some fluctuation in the United States and Sweden, Table 2 nevertheless shows a trend 

of decreasing CCF. From the 1940 to 1970 cohort, the mean CCF decreased from 2.30 to 

1.80. In the same time period, the lowest CCF decreased from 1.92 to 1.47, and the highest 

from 2.79 to 2.13. Zeman, Beaujouan, Brzozowska, and Sobotka (2018) argue that a CCF of 
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1.75 is very low, and with that definition, a very low CCF was no problem until the 1960 and 

1970 cohort. Even then, however, the English-speaking countries, Scandinavia, and France 

had a reasonably high CCF. Overall, the table appears to show clear declines in cohort 

completed fertility. In general, this is related to more women remaining childless and fewer 

women having many children, but different countries have had different routes to low fertility 

(United Nations 2014, 13). Furthermore, there are considerable variation between countries. 

 

Table 2: Development of women's CCF. Birth cohort 1940, –50, –60, and –70. 

 1940 cohort 1950 cohort 1960 cohort 1970 cohort 

Austria 2.13 1.86 1.70 1.62 

France 2.42 2.12 2.12 2.00 

Germany 1.921 1.72 1.66 1.52 

Italy 2.19 1.92 1.69 1.47 

Norway 2.35 2.08 2.09 2.06 

Spain 2.59 2.15 1.75 1.47 

Sweden 2.05 2.01 2.06 2.00 

UK – – 1.98 1.90 

US 2.79 2.02 2.02 2.13 

Mean 2.30 1.98 1.90 1.80 

Note: Data from the Human Fertility Database (2020), where CCF is calculated for women 

of the highest age available (not lower than 44). Data for cohort 1940 and –50 in Norway 

are from Statistics Norway (2020), where CCF is calculated for women aged 45. Belgium is 

not included in the data. 1 Cohort 1941. 

 

 

2.2 Development of Female Labor Force Participation 

 

Another important backdrop to this study is the trend toward more women entering the labor 

market. The major changes in fertility and family life that occurred in Western countries from 

the 1960s onwards were namely accompanied by large numbers of women entering the labor 

market, which occurred in the wake of service sector expansions (Daly 2015, 799). The 

increased female labor force participation marked a move away from the traditional male-
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breadwinner female-homemaker family and toward a dual-earner family. As I return to in the 

next section, this move was linked to historical changes in family policies like parental leave. 

 Table 3 shows the development of the female labor force participation rate from 1960 

to 2018. This is expressed as a percentage of women of working age, meaning 15–64, who 

participate in the labor force. For the 10 OECD countries included in this multilevel study, the 

table shows a general and steady increase in the female labor force participation rate over the 

past decades, although with some exemptions. The mean percentage of women in 

employment increased from 41% in 1960 to 53% in 1980, and from there it increased to 63% 

in 2000 and 70% in 2018. In 1960, the lowest and highest female labor force participation rate 

were at only 19 and 55%, respectively. By 1990, the lower rate had increased to 41% and the 

upper to 81%. In 2018, the highest labor force participation rate was still at 81%, but the 

lowest rate had increased to 56%. Overall, for the countries in this particular study, and for 

OECD countries more generally, there has been a historical development towards a much 

greater proportion of women in paid work. However, there is still cross-national variation. 

 

Table 3: Development of female labor force participation rates. Year 1960, –70, –80, 

–90, 2000, –10, and –18. 

 1960 1970 1980 1990 2000 2010 2018 

Austria – 48.7 48.7 55.4 62.2 68.9 72.0 

Belgium 36.4 39.7 46.9 52.4 56.6 61.8 64.3 

France 46.5 48.1 54.0 56.9 64.1 65.8 68.5 

Germany 49.2 48.0 52.8 56.7 63.6 70.8 74.3 

Italy 39.6 33.5 39.6 45.9 46.8 51.1 56.2 

Norway 36.0 38.5 62.3 71.2 76.2 75.6 75.5 

Spain 18.9 29.0 32.4 41.5 52.0 67.1 69.7 

Sweden 54.61 59.4 74.3 80.9 75.0 76.2 81.2 

UK 46.0 50.6 58.2 66.4 67.8 70.2 73.6 

US 42.5 48.8 59.5 68.6 70.8 68.4 68.2 

Mean 41.1 44.4 52.9 59.6 63.5 67.6 70.3 

Note: Data for 1960–2000 are from the Comparative Family Policy Database (Gauthier 

2011b). Data for 2010–2018 are from OECD.Stat (2020a), since the former database stops 

at 2008. 1 Year 1963. 
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2.3 The Concept, History and Development of Family Policies 

 

2.3.1 The Concept of Family Policies 

Parental leave is one of many family policies and this study uses a definition of family 

policies as state support for families with children (Daly 2015; Gauthier 2002). As Gauthier 

(2002, 448), I opt for a plural rather than a singular form of the family policy term, as the 

support may take quite different forms. By defining family policies as state support for 

families with children, I exclude private and voluntary support that could be provided to a 

family by, for example, an individual employer or a religious community. Although private 

and voluntary support has played an important role throughout history, and still does in some 

countries, most developed states have over time taken on the responsibility of offering support 

for families with children, although in different ways (Daly 2015, 800; Daly and Borrell-Porta 

2020, 3). When further defining family policies as state support for families with children, I 

exclude policies on the care of older people. I do so because these policies, from a state 

perspective, rather fall within the health or retirement domain than the family policy domain 

(Daly 2015, 799). Thus, the aim of this study is to explore the impact that family policies, in 

the sense of state support for families with children, have on women's completed fertility.  

 Parental leave is furthermore an example of a particular kind of family policies. 

Family policies may be categorized in several ways, which have a varying degree of 

crudeness. A crude but meaningful way to categorize them is into two groups (Gauthier 2002, 

457–58; Rønsen and Skrede 2007, 183). The first category, which includes parental leave, is 

made up by support for working parents. Parental leave is namely a job-protected leave of 

absence for working parents in connection with childbirth, meaning that the jobs of those who 

take leave are protected until they return to work (Kamerman 2000, 4). Support for working 

parents could first and foremost be said to influence the income capacity of families, and 

particularly through supporting women's reconciliation of work and family. In addition to 

parental leave, childcare provision is a typical example of this kind of support. The second 

category of family policies is direct and indirect cash benefits. This kind of state support is 

supposed to influence the disposable income of families rather than their income capacity, and 

typical examples are monthly family allowances and tax reliefs. 

As I soon touch upon in my brief history of family policies, there have been various 

motives behind implementing parental leave schemes, which also applies to family policies in 

general. It is possible to distinguish between a number of motivations for implementing 
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family policies, which include gender equality and children's welfare motives (see e.g. 

Kaufmann 2002 in Daly 2015, 800). Although this study explores the impact that family 

policies may have on completed fertility, influencing fertility decisions is only one of many 

possible policy motives. Actually, raising fertility is seldom an explicit motive in state 

documents (Sobotka et al. 2019, 21), which could be connected to beliefs that governments 

should not intervene in private decisions in this way (McDonald 2006, 487). Although raising 

fertility is not necessarily the main idea behind implementing family policies such as the 

parental leave, they can nevertheless influence fertility (Thévenon and Gauthier 2011). They 

can influence birth timing, fertility intentions and their realization, as well as completed 

fertility (Thévenon and Gauthier 2011, 201), making it relevant to study parental leave and 

women's final number of children. 

 

2.3.2 The History and Development of Family Policies 

While parental leave was the last of the main family policies to emerge (Daly 2000 in Neyer 

2003, 11), maternity leave was the first. Maternity leave can be traced back to Europe in the 

late 1800s, as it was first introduced around 1880, and it is thus the oldest family policy 

(Gauthier 1999, 949). Introducing maternity leave in the 1880s first and foremost signaled 

that the health of women and infants was to be prioritized after childbirth, but it was also 

supposed to make working women feel more committed to their employer (Gauthier 1996 in 

Gauthier 1999, 949; Kamerman 2000, 13). With its early introduction, maternity leave also 

preceded cash support for families, including family allowances, which were the main family 

policy focus in the first half of the 1900s (Daly 2015, 801; Gauthier 1999, 949). 

Governments were particularly slow to develop parental leave. In Europe, Austria 

became the first country to implement parental leave in the late 1950s, but others waited until 

the 1970s and 1980s to introduce such an addition to the maternity leave (Neyer 2003, 11). 

For reference, state responsibility for childcare services increased from the 1960s and 1970s 

(Gauthier 1999, 955). The increased focus on parental leave and other support for working 

parents in the second half of the 1900s (Gauthier 1999), and especially from 1970, should be 

seen in context of women's increased participation in paid work. This namely took place at 

about the same time. Early introductions of parental leave were in fact often motivated by a 

desire to get more women into work, as there were shortages of labor (Neyer 2003, 12). 

However, as dual-earner families became more widespread with women's large-scale entry 

into the labor market, "the main issues of debate" (Neyer 2003, 12) shifted to gender equality 
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and reconciliation of work and family. These are still highly debated topics. Arguably, the 

major cross-national difference in current parental leaves is whether they are motivated by a 

desire to promote dual-earner families or single-earner families where women are 

homemakers (Kamerman 2000, 13–14). 

Table 4 shows how the length and income compensation of parental leave have 

developed from 1970 to 2010 for the countries included in this study. Overall, and in contrast 

to a general stability in the maternity leave, the highly debatable parental leave has been 

subject to many changes (Daly 2015, 803). Consistent with the above description, Table 4 

shows that governments were slow to introduce parental leave. Austria was first out, and then 

half of the countries introduced parental leave between 1970 and –80. A couple of countries, 

Belgium and the United Kingdom, waited even longer to implement parental leave, and did so 

in the 1990s2. Per 2010, the United States was the only country that did not have a national 

parental leave scheme in place, making it an exception in terms of Western family policies. 

There is great variation in leave length and income compensation in Table 4. Norway 

and Sweden stand out with their high income compensation during parental leave, which has 

been consistently high since these countries introduced such leave in the 1970s. In most of the 

countries, the income compensation has generally been below 40% since parental leave was 

implemented, making it rather expensive for women and families to take leave. Nevertheless, 

the norm has been to offer some payment, as opposed to an unpaid leave. There has been and 

still is great cross-national variation in the total length of parental leave, but most countries 

have experienced a development towards an increasing length. Some countries, such as Italy 

and Norway, first introduced short parental leaves of 6 months or less, but then extended them 

over time. In fact, those that had short leaves in 2010 were the countries that last introduced 

parental leave. Others, like Austria, France, Germany, and Spain, have had very long total 

leaves from the beginning, amounting to two to three years. Overall, there are great cross-

national differences both in terms of length and income compensation of parental leave. This 

multilevel study looks more closely at how country-level differences in parental leave in the 

1990s are associated with individual-level differences in women's completed fertility. 

 

 
2 Belgium introduced a paid career break option in 1985, available to employed parents (Neyer 2003, 12–13). 

However, this is not typically considered as parental leave (Neyer 2003, 12), but rather as childcare or family 

leave, which is also the case in the Comparative Family Policy Database (Gauthier 2011a, 3). 
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Table 4: Development of months and income compensation (in parentheses) of 

parental leave. Year 1970, –80, –90, 2000, and –10. 

 1970 1980 1990 2000 2010 

Austria 12 (100) 12 (38) 24 (38) 24 (27) 24 (18) 

Belgium 0 0 0 6 (24) 6 (25) 

France 0 24 (0) 36 (41) 36 (32) 36 (26) 

Germany 0 0 18 (23) 36 (11) 36 (22) 

Italy 0 6 (30) 6 (30) 10 (30) 10 (30) 

Norway 0 4 (100) 5.5 (100) 9 (100) 13 (100) 

Spain 0 36 (0) 36 (0) 36 (0) 36 (0) 

Sweden 0 9 (82) 15 (70) 15 (64) 16 (65) 

UK 0 0 0 6 (0) 6 (0) 

US 0 0 0 0 0 

Note: Data from the Comparative Family Policy Database (Gauthier 2011b). The parental 

leave income compensation is expressed as a percentage of female wages in manufacturing. 
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3 Theoretical Perspectives 
 

 

In this chapter, I intend to present and discuss theoretical perspectives that can shed light on 

the association between family policies and women's completed fertility. I have chosen to 

focus on two theoretical perspectives––an economic micro perspective and an institutional 

macro–micro perspective. While the former outlines problems for fertility, namely that there 

are costs related to having children, the latter outlines institutional solutions to these 

problems. Thus, the perspectives complement each other in a fruitful way. Although they are 

not intended to solely explain the association between family policies and fertility, I show 

how they can be useful in this regard. 

The chapter consists of two main sections. In the first section, Section 3.1, Becker's 

economic theory is addressed. In Section 3.2, I go on to address the institutional perspective, 

mainly focusing on Korpi's family policy types. 

 

 

3.1 Becker's Economic Theory 

 

Despite his economic approach, Becker (1991, 19) has developed a theory that is valuable to 

various disciplines that study aspects of family life. Of importance to this study, Becker's 

microeconomic theory of the family can shed light on how family policies affect completed 

fertility. According to Becker (1991, 135), bearing and rearing children is the main marital 

purpose, so fertility is naturally an integrated theme in his family theory. Like many other 

economic theories, Becker's theory is based on a rational choice approach to human behavior. 

This means that it rests on the assumption that the decision to have a(nother) child is a 

rational one, where costs and benefits of children are examined and measured against each 

other (Rønsen and Skrede 2007, 185). In contemporary societies, children are typically more 

economically costly than beneficial, especially in their early years. Their benefits are usually 

related to more emotional aspects, such as giving a direction to life (see e.g. Kravdal 2016, 

37). Based on the arguments of Becker, family policies could affect completed fertility 

through altering the costs of children, so I elaborate on these costs in Section 3.1.2. First, I 

address Becker's view on the fertility consequences of the emergence of dual-earner families. 
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3.1.1 Women's Paid Work 

Becker (1991, 37–38) holds that there are fundamental sexual differences between women 

and men, which make women advantaged over men in the household sector and men 

advantaged over women in the market sector. Namely, because of their biological nature, 

women are more active than men in the bearing and early rearing of children. Due to these 

sexual differences, women will have higher household productivity and men higher market 

productivity, which explains why women and men have typically specialized in different 

sectors (Becker 1973, 828, 1991, 38–39). Their different specialization makes women and 

men dependent on each other, and the marriage contract formalizes the husband's dependence 

on his wife for childrearing and homemaking, and the wife's dependence on her husband "for 

provision of food, shelter, and protection" (Becker 1991, 43). Based on the arguments of 

Becker, the specialized single-earner family will be able to achieve higher fertility by 

exploiting sexual differences and thus achieving higher productivity. This, to have and raise 

children, he sees as "the main purpose of marriage" (Becker 1991, 135). 

However, increasing female wages have encouraged female labor force participation 

(Becker 1991). For Becker, not only does this mean that women get economic independent 

through paid work and thereby less dependent on men and the protection they provide––they 

also spend less time on their earlier specialization, namely household production (Becker 

1973, 1991; Oppenheimer 1995, 238). The desirability of marriage, with its gendered division 

of labor, is thereby reduced for both women and men (Oppenheimer 1995, 238). 

Becker goes on to link women's increased wages and labor force participation to 

observed fertility declines. Becker started developing his theory around 1960, following 

parallel trends of increasing wages and decreasing fertility (Doepke 2015, 59). This was 

surprising to many, as the demand for children could be assumed to respond to higher income 

in the same way as general demand for goods and services––by increasing (Becker 1992, 

186). With his theory, Becker enlighten us on this apparent paradox. Essentially, he argues 

that higher female wages and labor force participation have led to lower fertility through 

higher opportunity costs of children, which I soon elaborate on, and weakening of marriage. 

 

3.1.2 Costs of Children 

According to economic theory, women's completed fertility is largely affected by the costs of 

children. Becker breaks down the costs of having children into two main components––the 

direct costs and the indirect opportunity costs. Although these are relevant for both genders, 
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and for them as a couple, I emphasize on women's costs of children as my analysis concerns 

their completed fertility. 

There are considerable direct costs of rearing, but also bearing, a child (Becker 1991, 

1992). The direct costs of children include material factors which are important for 

childrearing, such as housing, food, and clothing. The relative size of these costs will largely 

depend on parental incomes, as the same absolute direct costs will be a greater burden for 

parents with lower income. With higher income, the direct costs of children are reduced in the 

sense that parents have more money to spend on them. This means that a woman's income is 

an important factor in regard to her demand for children. A logical assumption is that a higher 

income yields a higher completed fertility, or that there is a strong income effect on the 

number of children. This can also be referred to as the affordability argument (Merz and 

Liefbroer 2018, 99). 

However, the demand for children will not only depend on parental incomes, but also 

on the value of parental time (Becker 1991, 1992). This points to the second cost of  

children––indirect opportunity costs. It is in the description of these costs that Becker really 

emphasizes women's increased labor force participation and the repressive effect it has on 

their completed fertility. The indirect opportunity costs of children entail that the bearing and  

rearing of children require time, and especially of women. Namely, women often reduce their 

labor force participation before and after childbirth, which could be linked to women's more 

active role in the bearing and early rearing of children. The opportunity costs are therefore 

closely related to the individual woman's wage in the labor market, which again relates to her 

education (Björklund 2007, 14). The cost of time, and in turn opportunity costs, differs across 

families because female wages differ. Higher wages mean a higher value of time, so one 

could assume that the higher value of the mother's time, the lower her demand is for children. 

This can be called the (time) incompatibility argument (Merz and Liefbroer 2018, 98). 

The introduction of opportunity costs complicates the assumption of a strong, positive 

income effect on women's completed fertility. In other words, the affordability and 

incompatibility argument stand in contrast to each other. However, Becker believes that the 

indirect opportunity costs are most important for women's decision to have (more) children 

(Oppenheimer 1994, 295). This belief is partially substantiated by the observed parallel trends 

of increasing female wages and decreasing fertility (Becker 1991, 144). Furthermore, others 

seem to support Becker's view that the opportunity costs are more important than or dominate 

over the income effect (Esping-Andersen 2011, 135; Rønsen and Skrede 2007, 185). With 

indirect opportunity costs being "the major component of the cost of children" (Oppenheimer 
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1994, 295), Becker believes that higher-educated women have lower completed fertility. 

Arguably, however, it should be considered as an empirical question whether the positive 

income effect dominate over the negative effect of opportunity costs, or whether the 

affordability argument trumps the incompatibility argument (Rønsen and Skrede 2007, 185). 

           In addition to the direct costs and indirect opportunity costs of children, some argue for 

distinguishing between a third type of cost––indirect loss of human capital (see Walker 1995 

in Andersen, Drange, and Lappegård 2018, 900–901; Björklund 2007, 14). These costs refer 

to women's loss of or lack of growth in competence that is relevant to the labor market, which 

follows time away from paid work after and sometimes before childbirth. The extent of this 

loss of human capital varies with factors such as education, occupation, and position. These 

costs, or the negative experience of these, may be greater for women with higher rather than 

lower education, as they both have more human capital and have invested more resources in 

obtaining such capital. Since these costs are not focused on by Becker and the most difficult 

to influence through policies (Björklund 2007, 15), I direct less attention to them here. 

 Related to the costs of children, Becker assumes that the "quantity and quality of 

children are closely related decisions of parents" (1991, 8). With the quality of children, 

Becker (1992) refers to parental investments in children's human capital, and first and 

foremost their education. In other words, how many children one decides to have is closely 

related to one's investments in those children. On the one hand, increasing the quality of own 

children by investing in them is more costly when one has more children, because the increase 

in quality should apply to them all (Becker and Lewis 1973, 280). On the other hand, 

increasing the quantity of children, meaning having more of them, is more costly if one's 

children are of higher quality, as they then cost more to invest in (Becker and Lewis 1973, 

280). As this interaction between the quantity and quality of children is not considered 

relevant for my study, it will not be further discussed. 

Becker's cost concept can shed light on the relationship between family policies and 

completed fertility, as it outlines the problem that high child-related costs can hinder women 

from having (more) children. It also touches on how women of different educational levels 

may experience different costs as problematic. As I return to in the section on institutional 

theory (Section 3.2), family policies can influence the costs of children and thus solve or 

reinforce the problem Becker outlines. 
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3.1.3 Oppenheimer's Criticism of Becker 

Becker's theory has been criticized by Oppenheimer (1994, 1995), among others, and her 

criticism is largely directed at Becker's concept of gendered specialization. Oppenheimer 

(1994, 317) believes that "extreme" gendered specialization, where only men do paid work 

and women are homemakers, leaves both individuals and families vulnerable. "For 

individuals, specialization means that if, for one reason or another, they lose their 

complementary specialist they are ill equipped to perform functions vital to their survival" 

(1994, 317), Oppenheimer argues. However, men have the advantage that their labor market 

specialization is not specific to one particular marriage, which makes it more transferable in 

case of divorce or spousal sickness or death. Women's household specialization, on the other 

hand, is more specific to her marriage, making it less transferable to men's. (Oppenheimer 

1994, 317) They are, in turn, more vulnerable. Thus, it has become important for women to 

become better integrated into the labor market, not only to increase their own economic 

independence, but to make their families less vulnerable to uncertainties like divorce, 

sickness, or death. Additionally, dual-earner households can easier achieve a more 

comfortable lifestyle (Oppenheimer 1995, 238). The flexible dual-earner family thus protects 

better against uncertainties and live more comfortable lives than Becker's single-earner 

specialized family, which Oppenheimer refers to as "a risky family strategy" (1995, 238). 

Oppenheimer and Becker agree on a historical rise in female labor force participation, 

but from their arguments one can draw different conclusions about which family form 

facilitates highest fertility. Oppenheimer believes that the dual-earner family is less 

economically vulnerable than the single-earner family, and based on this belief, fertility may 

be higher in such families. Becker, on the other hand, believes that the single-earner family is 

more productive than the dual-earner family and provides higher fertility, and he sees 

women's increased labor force participation as a main reason for low fertility. Becker's point 

of view is largely based on the perception that women's completed fertility is strongly 

suppressed by high child-related costs. What he does not take into account, however, is that 

such costs can be affected by institutional support such as family policies. 

 
 

3.2 Institutional Theory 

 

Some have met the trend towards low fertility levels, and particularly low in some countries, 

with a claim that this reflects "a general preference for low fertility" (d’Albis, Gobbi, and 
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Greulich 2017, 179). Recent European survey data however suggest that women and men are 

prevented from having the number of children that they want, and this gap between fertility 

intentions and completed fertility points to the importance of an institutional perspective 

(d’Albis et al. 2017, 179). The gap could namely suggest "institutional barriers that push 

couples towards a lower fertility regime" (d’Albis et al. 2017, 179). Said differently, the gap 

conveys that women and men believe they would have had more children had the institutional 

context somehow been different (McDonald 2006, 485). Institutional theorists, like 

McDonald, argues that it is "both desirable and achievable" to make institutional contexts 

"more conducive to having children" (2006, 485). 

A major drawback of Becker's economic theory, and Oppenheimer's criticism of his 

theory, is that they ignore how women make fertility choices in different institutional contexts 

and how some contexts seem to encourage higher fertility than others (Schleutker 2014, 129). 

Institutional theorists believe that institutions are of great importance for fertility, and as these 

vary considerably across countries and over time, women's fertility can be expected to do the 

same. More specifically, institutional theory argues that women are able to reconcile work 

and family in some countries, but not all (Brewster and Rindfuss 2000, 279), and dual-earner 

policies3 are believed to be of great importance. 

 

3.2.1 Family Policy Types 

McDonald (2013, 985) is an important figure in institutional theory and has developed a 

gender equity theory that seeks to explain fertility differences between different institutional 

contexts. The theory takes as its starting point that there is discrepancy between the gender 

equity in individually oriented institutions such as the education system and labor market and 

family-oriented institutions like the family itself (McDonald 2013, 982). The discrepancy has 

emerged as a result of more gender equity in the former institutions and persisting gender 

inequity in the latter institutions (McDonald 2006, 492). Unlike gender equality, McDonald 

argues that gender equity is more about women's "perceptions of fairness" rather than "strict 

equality of outcome" (2013, 983) between women and men. With increasing opportunities to 

educate themselves and compete with men in the labor market, women have become more 

inclined to perceive the uneven costs of bearing and rearing children as unfair (McDonald 

2013, 983). Women are aware the conflict between their wider life choices and the life-

changing choice of having children (McDonald 2006, 493), and their labor market aspirations 

 
3 I use the terms 'dual-earner policies' and 'reconciliation policies' synonymously. 
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and family aspirations are competing (McDonald 2013, 982). This is unfortunate, as the 'new 

woman' prefers combining work and family (Hakim 1996 in Esping-Andersen 2011, 127–28). 

Although some level of aspirational compromise is to be expected, it is possible to prevent 

severe compromise by providing institutional support for women to combine work and 

family, or reconciliation policies (McDonald 2013, 982). 

Looking at different countries and different times, it is clear that not all family policies 

are of the reconciliation kind. In addition to dual-earner policies, Korpi (2000, 143–46) 

distinguishes between general family and market-oriented policies. Dual-earner policies 

support families where both women and men do paid work, while the state provision of care 

services is generous. Such policies are further aimed at distributing unpaid care work within 

the family, namely by encouraging father's participation in such work. Specifically, dual-

earner support includes public day care for small children and paid maternity and paternity 

leave. General family policies, on the other hand, support single-earner families, and the 

support is either neutral to or assumes that women have the main responsibility for unpaid 

work. In other words, general family policies support the traditional male-breadwinner 

female-homemaker family. Such support includes cash allowances and tax benefits to minor 

children and economically inactive spouses, as well as public day care for older children. As 

dual-earner policies, general family policies are intended to positively affect women's fertility, 

although in a very different way. When neither of the two family policy types are in place, 

individuals and families have to find private care solutions in the market, and these have to 

match their market resources and family situation. Therefore, one could argue for the 

existence of a third family policy type, namely market-oriented policies. 

Based on his family policy types, Korpi (2000, 147–48) even distinguishes between 

three policy models, or welfare regimes4. For a place in the dual-earner model, a country 

needs to offer extensive dual-earner support, and typically some general family support is 

offered as well. Oppositely, a place in the general family model implies extensive general 

family support, combined with intermediate levels of dual-earner support. Countries that lack 

both dual-earner and general family support form their own market-oriented model. 

 

 
4 Korpi (2000) includes 18 countries in his typology: Germany, Italy, Austria, Ireland, the Netherlands, Belgium, 

France (general family); Denmark, Sweden, Finland, Norway (dual-earner); the United States, the United 

Kingdom, Australia, Canada, Japan, New Zealand, Switzerland (market-oriented). Spain is the only country 

from my analysis which is not included in Korpi's typology, but other research articles include Spain in the 

general family model (see e.g. Hobson and Oláh 2006). 
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3.2.1.1 Family Policy Types and their Impact on Women's Fertility 

Different family policies have different implications for Becker's described costs of having 

children and, in turn, for women's fertility. The first family policy type, dual-earner policies, 

is mainly aimed at reducing women's indirect opportunity costs of having children. In line 

with Becker's economic theory, and others (Esping-Andersen 2011, 135), these costs have 

become especially important for women. Reducing opportunity costs is thus essential for 

motivating women to have children. Because these costs are higher for higher-educated 

women, as their time is generally worth more in terms of potential wages, it may be crucial 

for these women that generous dual-earner policies are in place. At the same time, the 'new 

woman' wants to combine work and family, so dual-earner policies are probably important for 

women in general. By encouraging and motivating women to stay in work after they have 

children, also the direct costs are reduced. Direct costs like clothing and housing are relative 

to women's income, and with the higher income that follows staying in work, the same direct 

costs become relatively lower and less of an economic burden. Dual-earner policies thus 

effectively reduce both women's indirect and direct costs related to childbirth. 

The second family policy type, general family policies, mainly focuses on reducing 

women's direct costs of having children, making it less economically disadvantageous for 

women to leave work. While dual-earner support is primarily targeted at higher-educated 

women, general family policies target women with lower education. In line with Becker, 

lower-educated women namely have lower indirect costs related to leaving the labor market, 

both in terms of opportunity costs and loss of human capital. It is thus more favorable for 

these women to totally or partially leave paid work in connection with rearing children. 

Although the idea is that general family policies shall stimulate women's fertility, it may well 

be that this applies mainly to lower-educated women. However, this attempt may incidentally 

fail. According to Oppenheimer, the single-earner family is characterized by greater financial 

insecurity than the dual-earner family, which research seems to support (Greulich, Guergoat-

Larivière, and Thévenon 2017). Moreover, lower-educated women generally have lower 

income to spend on direct costs of children. The combination of less financial security and 

resources may thus hinder further childbirth for those that opt out of work. Higher-educated 

women are less likely to leave work because of their higher indirect costs of children, and 

unless general family support is quite generous, leaving work for a long time may be too 

costly for some lower-educated women as well (Matysiak and Szalma 2014, 601). Paying for 

private care will probably be a heavier economic burden for those with lower than higher 

education, since they have less economic resources. However, there is a smaller market for 
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private care in countries with a general family than market-oriented model, which makes 

women more dependent on family and friends (Schleutker 2014, 141–42). 

In the absence of dual-earner and general family support, the individual is referred to 

the private market. Thus, in a context of market-oriented (lack of) family policies, which is 

the third family policy type, the state does not cover women's indirect or direct costs of 

having children. It would therefore be conceivable that fertility is very low in welfare states 

with many market-oriented family policies (McDonald and Moyle 2010). However, compared 

to general family support countries, higher female labor force participation is generally found 

in market-oriented contexts (Ellingsæter 2003, 420; Korpi 2000, 154–56). Women seem to be 

more motivated to stay in work because of lacking institutional support, which again seems to 

have a positive impact on fertility (McDonald and Moyle 2010, 263–64). Higher-educated 

women have good opportunities to pay for private care and the direct care costs should not 

exceed the alternative indirect costs of reducing work. Even lower-educated women are more 

motivated to stay in work because they cannot expect cost-reducing policies if they opt out of 

the labor market. At the same time, some lower-educated women may leave work because of 

their low indirect costs related to having children. If they wanted to have children while 

staying in work, this would involve relatively high direct costs in terms of private childcare, 

unless relatives or friends can help. That some lower-educated women are opting out of work 

may be one of the reasons why female occupation in market-oriented countries is generally 

not as high as in dual-earner countries (Ellingsæter 2003, 420; Korpi 2000, 154–56). 

Brewster and Rindfuss (2000) speak of a negative learning mechanism following 

women's first childbirth, which may be relevant in the context of both general family and 

market-oriented support. The mechanism implies that when women have learned how 

difficult it is to be "juggling the demands of work and child rearing" (Brewster and Rindfuss 

2000, 282), which could be related to it involving great direct or indirect costs, this may result 

in an amplified, negative impact of paid work on continued childbearing. In other words, 

women who try combining work and family despite lacking reconciliation policies may 

respond by returning to work, discouraged from having more children (at least at first). 

As Korpi's three family policy types are expected to affect women's costs of children 

differently, they can further be expected to have different influence on completed fertility. 

Parental leave can, depending on how it is designed, be linked to different family policy 

types. Thus, my study may find that women's completed fertility varies with whether parental 

leave could be linked to dual-earner, general family, or market-oriented support. 
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4 Previous Research and Hypotheses 
 

 

There are many possible entrances for those who want to study family policies and fertility 

(for earlier research reviews, see e.g. Bergsvik, Fauske, and Hart 2020; Gauthier 2007; 

Thévenon and Gauthier 2011). Many researchers have done macro-studies and analyzed the 

effect of policy schemes on total fertility rates or cohort completed fertility rates. Others have 

approached the field of family policies and fertility with a narrower focus and conducted 

micro-studies, for example of individual policy uptake and fertility decisions. Others again, 

like myself, have taken a middle position and conducted micro–macro studies where typically 

the outcome is measured at the individual level. Importantly, reviews of previous research 

seem to conclude that family policies in general are more likely to impact birth timing than 

completed fertility at the cohort or individual level (Gauthier 2007; Thévenon and Gauthier 

2011). However, this could also have to do with it being easier to identify policy effects on 

birth timing rather than completed fertility (Bergsvik et al. 2020, 35). 

This chapter is intended to discuss relevant previous research and consists of two main 

sections. In Section 4.1, I review studies on family policies and women's individual-level 

fertility, mainly focusing on parental leave. Then, in Section 4.2, my hypotheses about the 

association between parental leave length and women's completed fertility are presented. 

These are based not only on previous research from this chapter, but also on the theoretical 

perspectives from Chapter 3, and will be tested in the analysis. 

 

 

4.1 Previous Research on Family Policies and Individual-Level Fertility 

 

In this section, I start by reviewing what research on family policies say about their 

association with women's individual-level fertility. I then move on to review research about 

whether the association between family policies and fertility varies with educational level. 

The following review focuses on the previous research I consider most relevant to this 

particular study and four things can be noted in this regard. First, since this study investigates 

women's completed fertility at the individual level, I focus exclusively on individual-level 

fertility outcomes, not macro-level outcomes like cohort completed fertility. Second, because 

of lacking research on women's individual-level completed fertility, which is what I study, I 
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also review research with other individual-level outcomes. Most importantly, studies of parity 

progressions, which refers to the proportion of women who go on to have a(nother) child, 

may provide direction for this study and are therefore included. Third, this review does not 

focus exclusively on research on parental leave, as it also includes some studies that follow 

Korpi's (2000) family policy types. Finally, this review focuses mainly on larger cross-

national studies, which differ from research on single or a selected few countries. The former 

is advantageous in the sense that the outcome and explanatory variables are the same across 

countries. Studies namely operationalize fertility and family policy in different ways, making 

it problematic to compare results from many single-country studies. Furthermore, cross-

national studies are advantageous for this multilevel study because of their broader results. 

 

4.1.1 Are Family Policies Associated with Fertility? 

Studies that look at completed fertility often find no statistical evidence of any relationship 

with parental leave. For example, Baizan, Arpino, and Delclòs (2016) have conducted a cross-

national study of several European countries. The researchers find the income-compensated 

leave length, including maternity, parental, and childcare leave, to have a positive but 

insignificant overall association with women's completed fertility. Note that Baizan et al. 

(2016, 11) define completed fertility as the total number of own children living in the same 

household as the mother, aged 36–44, at the time of interview. Thus, their outcome variable 

does not capture children no longer living at home and they use a slightly low lower age limit, 

as women in their mid-thirties could be undone with reproduction. Another cross-national 

study by Hilgeman and Butts (2009) looks at several OECD countries. In line with Baizan et 

al., they find that both the duration and payment of family leave, referring to maternity and 

parental leave, is insignificantly associated with realized fertility. The study does not measure 

completed fertility per se, as the outcome is realized fertility for women aged 18–45 at the 

time of interview. While Baizan et al. (2016, 10–11) mostly seem to expect a positive fertility 

impact of leave, emphasizing an easier combination of paid and unpaid work, Hilgeman and 

Butts (2009, 107–8) do not. Both emphasize that a long leave can negatively impact fertility 

through weakening women's employment, but Hilgeman and Butts further refer to weak 

results from previous research, arguing that the fertility benefits of leave are minimal. 

Regarding completed fertility, the insignificant results of Baizan et al. and Hilgeman 

and Butts are supported by another cross-national study. Based on data from several European 

countries, Kalwij (2010) analyzes the impact that national expenditures on maternity- and 
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parental-leave benefits have on the probability of first and subsequent births. From his results 

he further simulates the effect that a 10% increase in expenditures on maternity- and parental-

leave benefits would have on completed fertility, referring to the average number of children 

for women aged 36–40. Kalwij (2010, 517) concludes that such increase has no significant 

effect on women's completed fertility, but that it does reduce childlessness by 3.2%. 

There is somewhat stronger evidence that parental leave affects specific parity 

progressions rather than completed fertility, but the results are still ambiguous. For example, 

Harknett, Billari, and Medalia (2014) have conducted a multilevel analysis of several 

European countries. They investigate how income-compensated leave length, referring to both 

maternity, paternity, and parental leave, affects whether the woman had a first or higher-order 

birth in a 3-year period. Harknett et al. find that it has no effect on having had a higher-order 

birth. However, income-compensated leave length has a significantly positive association 

with first births, although only at the 10% level. The already mentioned study by Kalwij 

(2010) finds similar results. Namely, it finds that national expenditures on maternity- and 

parental-leave benefits are significantly and positively associated with women's probability of 

first births, but not subsequent births. 

In addition to these cross-national studies, some have focused on parental leave and 

parity progressions in Nordic countries, again with ambiguous results. For example, in a study 

of Norway and Finland, Rønsen (2004) analyzes whether the combined length of maternity 

and parental leave influences women's first-, second-, and third-birth probabilities. The effect 

of extending leave is found to be significantly positive for first-birth probabilities in Finland, 

second-birth probabilities in Norway (both 10% level), as well as third-birth probabilities in 

Finland (5% level). In other words, the results are somewhat stronger for the Finnish women. 

In line with my theoretical perspectives, it is also conceivable that the parental leave 

length may affect women's fertility through affecting their labor market attachment. In their 

cross-national multilevel study, Pettit and Hook (2005) find that parental leave provision 

keeps mothers with young children in paid work, but that leaves exceeding three years are 

negatively associated with their labor market attachment. According to the researchers, this 

indicates that a very long leave may promote male-breadwinner female-homemaker families 

(Pettit and Hook 2005, 796). Similarly, Thévenon and Solaz conclude their cross-national 

study of OECD countries by stating that "extensions of paid leave have a positive, albeit 

small, influence on female employment rates […] as long as the total period of paid leave 

does not exceed two years" (2014, 2). Women's human capital namely depreciates with long 

breaks from paid work, which may negatively impact job or career opportunities and 
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discourage labor market returns (Thévenon and Solaz 2014, 3). These studies are in line with 

a general pattern across the OECD––mothers with young children are more likely to work in 

countries with shorter rather than very long leave lengths (OECD 2011, 138). Such research 

can be further linked to cross-national studies showing how women being in paid work is 

important for fertility. For example, Greulich, Guergoat-Larivière, and Thévenon (2017) find 

that dual-earner couples have higher likelihood of making the second-birth transition than 

single-earner couples. In line with Oppenheimer (1994, 1995), they believe that this is related 

to dual-earner couples being more financially secure than other couples, which seems 

essential to having more children (Greulich et al. 2017, 642). 

Others have studied how women's fertility varies with Korpi's family policy types, 

with evidence pointing to dual-earner policies having the most positive impact. With data 

from Europe and the United States, Billingsley, Neyer, and Wesolowski (2018) analyze 

whether women's first- and second-birth transitions are influenced by dual-earner and general 

family policies5. Results support their expectation that dual-earner policies lead to higher 

fertility. First, the expectation is supported as Billingsley et al. (2018, 28) find women's first-

birth postponement, and hence potential childlessness, to be less pronounced in the context of 

dual-earner support. Second, only dual-earner support is positively associated with women's 

second-birth transitions. Also Hobson and Oláh (2006) take Korpi as their starting point when 

they study first-birth likelihood. They namely distinguish between dual-earner, general 

family, and market-oriented countries. In line with the expectations, they find higher first-

birth likelihood in dual-earner countries as they facilitate reconciliation of work and family. 

 

4.1.2 Does the Association between Family Policies and 

Fertility Vary with Women's Educational Level? 

Although few studies analyze how the fertility effects of parental leave vary with level of 

education, some do. The aforementioned cross-national study by Baizan et al. (2016) points to 

higher-educated women's completed fertility being somewhat more positively impacted by an 

increasing income-compensated leave length. When the researchers include interaction terms 

between leave and education, they find that women with low education have a significant but 

weak negative association with the leave length variable compared to those with medium 

education. For higher-educated women, they find a positive but insignificant difference. 

 
5 Billingsley et al. (2018) use 'investment-oriented policies' synonymous to 'dual-earner policies', and 'protection-

oriented policies' synonymous to 'general family policies'. 
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Baizan et al. (2016, 22) further predict that increasing the income-compensated leave length 

from 10 to 75 weeks would increase the completed fertility of low educated women from 1.83 

to 1.92 and the fertility of highly educated women from 1.56 to 1.80. In line with their 

expectations, the results thus indicate that higher-educated women are somewhat more 

positively influenced by the length of income-compensated leave. 

 Other studies seem to find educational differences in how Korpi's family policy types 

are associated with women's parity progressions. Hobson and Oláh (2006) investigate whether 

first-birth likelihood varies with women's educational level. They find that higher-educated 

women have lower first-birth likelihood than lower-educated women in general family and 

market-oriented countries. However, like expected, they find no educational difference in 

dual-earner countries. They argue that where it is difficult for women to reconcile work and 

children, higher-educated women's fertility suffers more. Also the cross-national study by 

Billingsley et al. (2018) analyze whether women's first-birth transition is influenced by dual-

earner and general family support. They distinguish between educational levels and, 

surprisingly, find first-birth postponement among higher-educated women in countries with 

both dual-earner and general family support. According to Billingsley et al., birth 

postponement in dual-earner countries may relate to "incentives to establish oneself in the 

labor market before having a child" (2018, 25). They further argue that, for lower-educated 

women, not expecting higher income or secure employment in the foreseeable future may 

explain the lacking postponement of motherhood (Billingsley et al. 2018, 26). In the context 

of general family support, however, the educational difference in postponement may relate to 

lower-educated women having smaller potential income losses. 

 In line with earlier research reviews, the preceding review shows, overall, that 

research on parental leave appears to be most ambiguous in relation to the impact it may have 

on women's completed fertility. It is therefore important to further elucidate this relationship, 

which is the intention of this particular multilevel study. 

 

 

4.2 Hypotheses 

 

Based on research from this chapter and theory from the previous chapter, several hypotheses 

can be made about the association between parental leave and women's completed fertility. 

As addressed in the introduction and elaborated on in the next chapter (Section 5.3.3), this 
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study uses two measures of parental leave length––income-compensated and total parental 

leave length, where only the former takes into account differences in income compensation. 

For both length measures, I distinguish between a short, intermediate, and long leave. My 

hypotheses are divided into two sets. The first set of hypotheses are presented in Section 4.2.1 

and looks at how the two parental leave length measures are associated with women's 

completed fertility. The second set of hypotheses, presented in Section 4.2.2, looks at whether 

the associations vary with women's educational level. 

 

4.2.1 The First Set of Hypotheses 

The first hypothesis is related to the first leave length measure and reads as follows: 

 

H1: There is a positive association between income-compensated parental leave 

length and women's completed fertility. 

 

A positive association between income-compensated leave length and women's 

completed fertility could be expected from economic and institutional theory. First and 

foremost, this expectation is linked to the assumption that the longer leave length with full 

income compensation, the more effective it is at reducing the indirect opportunity costs that 

women experience in relation to having children. McDonald (2006, 2013) describes how there 

has been a move towards more gender equity in the education system and labor market. This 

is reflected in that women's wages have increased. In line with Becker (1991, 1992), women's 

completed fertility declines with increasing wages, as this means higher opportunity costs––it 

becomes more expensive, in the form of lost income, for women to leave work. It is thus 

important for women's decision to have children that these costs are largely covered, which 

they generally are with an increasing income-compensated leave length. When the parental 

leave is fully compensated, women's opportunity costs are in fact eliminated (Björklund 2007, 

15). As reducing opportunity costs is the main focus of what Korpi (2000) describes as dual-

earner policies, an increasing income-compensated leave length could be linked to increasing 

dual-earner support. Second, the expectation is linked to a longer income-compensated leave 

length encouraging women to combine work with family. By encouraging women to stay in 

work after having children, also the direct costs of children become less of an economic 

burden. Namely, as Becker argues, these direct costs are relative to women's wages. Thus, the 
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association is expected to be positive because an increasing income-compensated parental 

leave length could reduce both women's indirect and direct costs related to children. 

The hypothesis of a positive association between income-compensated leave and 

fertility gets some support from previous research. The majority of the studies I have 

reviewed look at leave length and income compensation separately. They typically find 

positive but weak (Kalwij 2010; Rønsen 2004) or insignificant (Hilgeman and Butts 2009) 

associations with individual-level fertility outcomes. However, Harknett et al. (2014) study 

income-compensated leave length and find a positive association with first-birth transitions, 

although only at the 10% level. Baizan et al. (2016) also study income-compensated leave 

length and find no significant overall association with women's completed fertility. Thus, it 

may be that the association is not strong enough to confirm H1. 

My second hypothesis is related to how the second measure of leave length is 

associated with fertility, and it states the following: 

 

H2: An intermediate total parental leave length is positively associated with women's 

completed fertility when compared to a short and long leave. 

 

The above hypothesis could be expected from the theoretical perspectives from the 

previous chapter. Compared to an intermediate leave, a short and long leave do not cover 

women's costs of having children as effectively and women are likely to choose between 

work and family. A long leave reduces only some of the direct costs related to having children 

and, in line with McDonald, women's labor market and family aspirations are competing. 

Choosing homemaking is encouraged, so a long leave can be linked to Korpi's general family 

support. Women who choose family could be expected to have higher completed fertility than 

those who choose work, as their focus can be on the home and family. However, this choice 

implies high opportunity costs and the direct costs of children become a heavier economic 

burden. As Becker argues, direct costs are relative to parental income, so the same absolute 

cost is relatively higher with a lower income. A short leave does not reduce much of women's 

child-related costs either. Women are rather referred to the market to find private care 

solutions, so a short leave may be linked to market-oriented (lack of) support. As a long leave, 

although likely not to the same extent, a short leave encourages women to choose work or 

family (Esping-Andersen 2011, 129). Because combining the two involves great direct costs 

on private care solutions, some respond by choosing family and others by choosing work. 
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The expectation that women with an intermediate total leave have higher completed 

fertility than those with a short or long total leave finds some support in previous research. As 

argued, an intermediate total leave could be linked to dual-earner support, whereas a short and 

long total leave can be linked to market-oriented and general family support, respectively. 

Hobson and Oláh (2006) find that first-birth likelihood is higher in dual-earner countries than 

general family and market-oriented countries. The cross-national study by Billingsley et al. 

(2018) consider dual-earner and general family support, not market-oriented (lack of) support. 

It nevertheless finds that dual-earner support provides a stronger positive influence on birth 

transitions than general family support. Furthermore, both Thévenon and Solaz (2014) and 

Pettit and Hook (2005) find that long total leaves, exceeding two–three years, have a negative 

impact on women's employment and promote male-breadwinner female-homemaker families. 

This can be linked to the study by Greulich et al. (2017), which finds that dual-earner couples 

have higher second-birth progressions than single-earner couples. It is thus possible that 

studies like the one by Hilgeman and Butts (2009) find weak and insignificant associations 

between leave length and fertility because the association is non-linear, with a long total leave 

having a negative impact. 

 

4.2.2 The Second Set of Hypotheses 

The third hypothesis looks at whether the association between my first leave length measure 

and fertility varies with women's educational level. The hypothesis states the following: 

 

H3: The positive association between income-compensated parental leave length and 

completed fertility is stronger for higher-educated women. 

 

A stronger positive association among higher-educated women is to be expected from 

economic and institutional theory. As argued above, an increasing income-compensated 

parental leave length could be positively associated with fertility mainly because it reduces 

women's indirect opportunity costs of having children. Becker describes how women's 

opportunity costs are closely related to the value of their time, measured by their wage in the 

labor market. Then, one could expect the reduction of opportunity costs being larger and more 

important for the higher-educated women, leading to a stronger, positive fertility association 

for these women. This expectation of educational differences is also found in other studies 

that use Becker's economic theory, for example in Baizan et al. (2016). 
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As mentioned, Baizan et al. (2016) also use income-compensated leave length in their 

study of women's completed fertility. They use interaction terms between education and leave 

and find that, compared to those with medium education, women with low education have a 

significant but weak negative association with the leave variable. For women with higher 

education, they find a positive but insignificant difference. Thus, I get some support for the 

expectation that higher-educated women are more positively affected by income-compensated 

leave length than lower-educated women. In my sample, however, the lower-educated group 

consists of both women with low and medium education. Because the majority in fact have 

medium education, it may be that the educational difference is not striking in my data. 

Finally, the fourth hypothesis looks at whether the association between my second 

leave length measure and fertility varies with women's educational level: 

 

H4: The positive association between an intermediate total parental leave length and 

completed fertility, when compared to a short and long leave, is stronger for higher-

educated women. 

 

The above hypothesis could be expected from economic and institutional theory as 

well as previous research. As mentioned, economic theory emphasizes that higher-educated 

women have higher opportunity costs, or potential income losses. Generally, this makes them 

reluctant to leave work unless these costs are largely covered. It is therefore reasonable to 

believe that these women's fertility is more negatively affected by both a short and long total 

leave. As described, these leave lengths are namely ineffective in reducing women's 

opportunity costs of having children. Previous research provides indirect support for the 

above hypothesis. For example, researchers such as Hobson and Oláh (2006) find that higher-

educated women have higher childlessness than lower-educated women in general family and 

market-oriented countries. They find no such educational difference in dual-earner countries. 

However, it is also possible that the contrast between an intermediate total leave and a 

short or long leave is stronger for lower-educated women. Namely, lower-educated women 

have lower wages, which makes them more likely to leave work or have problems paying for 

private care services. Opting out of work has been shown to reduce further childbearing due 

to less financial resources and security (Greulich et al. 2017). If lower-educated women stay 

working, which is probably more likely in the context of a short than long total leave, it is, in 

line with Becker, relatively more expensive for them to pay for private care services. 

Compared to an intermediate leave, higher-educated women's final number of children is also 
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expected to be lower in the context of a short or long leave, as having children will involve 

high indirect and direct costs. However, because of their higher wages, higher-educated 

women are expected to be shorter away from and return to work irrespective of how the 

parental leave is oriented (see e.g. Brewster and Rindfuss 2000, 281; Pettit and Hook 2005, 

783). For these reasons, lower-educated women could be most positively affected by an 

intermediate total leave, but the opposite seems more supported. 
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5 Data and Methods 
 

 

The intention with this chapter is to describe and discuss this study's data sources, samples, 

variables, and methods. The chapter consists of three main sections. In Section 5.1, I present 

and discuss the data used. As this study is based on multilevel modeling, which entails data on 

different levels, I begin with the individual-level data and move on to the country-level data. 

In Section 5.2, I present the main and educational samples. In Section 5.3, I address the 

operationalization of the variables, and in Section 5.4, I present descriptive statistics. Lastly, 

in Section 5.5, I discuss multilevel modeling. 

 

 

5.1 The Data Sources 

 

5.1.1 Individual-Level Data from the Harmonized Histories Database 

The individual-level data that is used in this multilevel study is from the Harmonized 

Histories Database (The Nonmarital Childbearing Network 2015), which harmonizes fertility 

and union histories from the Generations and Gender Surveys and other surveys (Perelli-

Harris, Kreyenfeld, and Kubisch 2015). In my sample, the survey year ranged from 2003 to 

2013. The idea of the database was initiated in 2009 and it was created by the Nonmarital 

Childbearing Network (Generations and Gender Programme 2019). The network, which is a 

team of researchers from different research institutions, has cleaned and standardized the 

included surveys (Perelli-Harris et al. 2015, 1). Accordingly, the database is the result of the 

contributions and efforts of several committed individuals. 

What makes Harmonized Histories a good source of individual-level data for this 

multilevel study is two things in particular. First, I have data on the specific number of 

children the women have, which is information I need to measure their completed fertility. 

The most relevant alternative data source was European Social Survey (ESS), but only the 

third ESS-round had information about the respondent's number of children6. Second, both 

the total number of individuals and the number of individuals per country, which could be 

 
6 The latest ESS-round (round 9) also includes information about number of children. However, this round was 

only made publicly available in late October 2019, when I was well into writing my master's thesis (European 

Social Survey 2019). I have therefore not examined round 9 of ESS as a possible data source. 
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referred to as the total sample and country-samples, are sufficiently large. Depending on 

whether I had chosen the same or roughly the same cohorts with the ESS data as with the 

Harmonized Histories data, the total sample would have been about 1,600–2,000 instead of 

about 3,600 individuals. In addition, several country-samples would have been below 100, 

which could have resulted in high standard errors and inaccurate estimates. 

Multilevel modeling requires data at multiple levels and the major weakness of my 

combination of individual-level and country-level data is that it results in an analysis of only 

10 countries. The main strength of using the third ESS-round over Harmonized Histories is 

that I would have had a country-level sample of 13 instead of 10 units. As I get back to in 

Section 5.5 on multilevel modeling, I could namely benefit from including more than 10 

countries in my multilevel analysis. However, I had to weight the number of countries against 

the number of individuals per country, and since both 10 and 13 countries can be argued to be 

relatively few for multilevel modeling, I decided to opt for Harmonized Histories. I have 

taken several precautions because of the few countries in the analysis, however, and I discuss 

these later (Section 5.5.3). 

Another weakness with Harmonized Histories is the lack of consistency in the surveys 

it consists of, which is reflected in the fact that many variables are measured in only some of 

the included surveys. The lacking consistency had a limiting impact on which individual-level 

control variables I could include in the analysis. Despite the inconsistency, I had information 

on the most important individual-level characteristic, namely educational level. Overall, I use 

Harmonized Histories as it is a good alternative to other individual-level data sources. 

 

5.1.2 Country-Level Data from the Comparative Family Policy Database 

The country-level data source for this multilevel study is the Comparative Family Policy 

Database, which have historical data on family policies in over 20 OECD countries. With its 

unique amount of information, the database is valuable for studies like mine, which require 

family policy data from different countries and different years (Max Planck Institute for 

Demographic Research 2020). The Comparative Family Policy Database was assembled 

under direction of Gauthier, but several committed individuals were involved in the creation 

and revision of the database. It consists of two sub-databases, where the Comparative 

Maternity, Parental, and Childcare Leave and Benefits Database is my main country-level 
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data source. This database covers 22 countries7 in the time period 1960–2008. I use the other 

sub-database as well, the Comparative Family Cash Benefits Database, which covers 1960–

2010, but I only use it for its control variables. Both sub-databases have been revised and I 

use data from the third versions, which are the latest. 

The most obvious strength of using the Comparative Family Policy Database as the 

country-level data source in this multilevel study is that it provides me with information on 

different parental leave dimensions. Namely, I have information on how the length and 

income compensation of parental leave varies across countries and over time. Had it been 

available, it would have been interesting to include information about the father's quota in the 

analysis as well. This is parental leave reserved for fathers and an important leave dimension. 

Especially for the Nordic countries included in this study, Norway and Sweden, parental leave 

may have an artificially strong fertility association due to their father's quota (see Duvander, 

Lappegård, and Andersson 2010). Nevertheless, the database enables a nuanced analysis that 

can shed light on the association between parental leave length and women's fertility. 

A general weakness with the Comparative Family Policy Database is its many 

estimated values, which is mostly a problem in the leave sub-database. In fact, Gauthier 

(2011a, 1) herself characterizes the third version of the leave database as a Beta version, the 

reason being its many estimates. There were however estimated values in the earlier versions 

as well, but the estimation process was less transparent, and the third version is nevertheless 

more accurate because of some revisions (Gauthier 2011a, 1)8. Fortunately, of the countries 

and cohorts that my multilevel analysis covers, none have estimated values. 

Before choosing the Comparative Family Policy Database, I explored alternative 

country-level data sources like the Social Policy Indicator Database (SPIN). However, 

combined with the Harmonized Histories individual-level data, the number of countries would 

have been one less with SPIN, and the database only has information about parental leave 

policies every five years. Despite some limitations, I consider the Comparative Family Policy 

Database to be a good country-level data source for this multilevel study. 

 

 

 
7 According to the data documentation, only 21 countries are covered by the leave database as it lacks the United 
States. However, the US is included in the dataset, and as the values appear to be accurate (no national leave 

scheme), I include it in the analysis. 
8 On June 2011, Gauthier wrote in regards to the leave sub-database that "a spreadsheet showing how all the 

calculations were done is currently under preparation and will be released with the more complete set of 

documentation" (2011a, 1). To my knowledge, this has unfortunately not been released. 
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5.2 The Main and Educational Samples 

 

The countries included in the multilevel analysis are the 10 OECD countries that Harmonized 

Histories and the Comparative Family Policy Database have in common: Austria, Belgium, 

France, Germany, Italy, Norway, Spain, Sweden, the United Kingdom, and the United States. 

The sample consists of women from birth cohort 1960 to 19659 and the choice of cohorts was 

optimized based on data. I explored the possibility of including younger cohorts, as the 

analysis then could have shed light on parental leave schemes in more recent years. However, 

many countries did not cover cohorts later than 1965. I also could have included older cohorts 

than 1960, but then I must have employed a time perspective in the analysis––those born in, 

say, 1950 grew up in a very different time than those born in 1965. Since completed fertility 

is the focus of this multilevel study, I wanted my sample to be done with their reproductive 

years. I therefore limited the sample to women who were 40 years or older at the time of 

interview. I could have set the lower age limit somewhat higher, since women's reproductive 

age is considered to last until they are 44–49 years. However, relatively few women have 

children after age 40, so it is common to set this as the lower age limit in studies of completed 

fertility (see e.g. Merz and Liefbroer 2018, 103). As I assume that my sample is done with 

their reproductive years by age 40, I have excluded those who report becoming mothers after 

this age (36 individuals). I have also excluded women with missing information about the 

level of education (32 individuals), since I separate the main sample by women's educational 

level and it is my key individual-level control variable. With these delimitations, the main 

sample ended up consisting of 3,654 women. 

 In addition to operating with a main sample, this multilevel study also operates with 

educational samples. Namely, based on economic and institutional theory and previous 

research, it is evident that women may respond differently to parental leave policies 

depending on their education. Therefore, I divide the main sample by educational level and 

subsequently get a sample of higher-educated women and a sample of lower-educated 

women. Those with lower education are in majority, with a sample of 2,244 women, while the 

higher-educated sample consists of 1,410 women. 

 

 

 
9 Due to data limitations, not all cohorts are covered by all countries. Austria covers cohort 1963–65, Italy cohort 

1960–63, and the US cohort 1961–65. For all countries except Italy, where I had concrete information about the 

respondent's cohort, this measure was based on the survey year and the respondent's age at the time of interview. 
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5.3 Operationalization of the Variables 

 

5.3.1 An Introductory Comment about Pitch Years 

To investigate the association between parental leave and completed fertility, I must define 

which year or years to measure parental leave. Before I explain my choice of so-called pitch 

years, I will explain the logic behind it. My analysis is not based on the assumption that 

women have a perfect overview of family policies in the country they live in, or that they 

know specifically how the policies have been and currently are. Rather, my thesis is based on 

the assumption that women, more or less consciously, have an idea of whether family policies 

in their country are 'good' or not. A qualitative interview study of Norwegian women and men 

(Ellingsæter and Pedersen 2016) shows that family policy has an impact on their decision to 

have children, but not in the sense that they have explicit information about the policies. The 

main conclusion is rather that "these adults take the family policy system for granted and trust 

that it will work out" (Ellingsæter and Pedersen 2016, 119). However, the Norwegian family 

political system is a good system, which is reflected in the institutional confidence Ellingsæter 

and Pedersen find among their informants. My assumption is also that the opposite may be the 

case. One may have the impression that family policy is poorly adapted to having children, 

which can lead to a belief that "this will not work out". This is how I assume that family 

policies like parental leave mainly influence completed fertility––by shaping a family 

political climate. 

To answer the question of what year I look at parental leave to analyze its association 

with women's completed fertility, the concept of pitch years is the answer. Here, a pitch year 

refers to the year the individual woman was at an age when she was most likely to establish a 

family. Each woman in the sample belongs to birth cohort 1960–65. To generate pitch years, I 

divided each woman into one of two cohort groups, 1960–62 or 1963–65. For each cohort 

group in each country, I calculated the mean age at first birth10. By adding this cohort- and 

 
10 The individual respondent's age at first birth was generated based on the respondent's cohort and year of first 

childbirth. Unfortunately, there were missing information about year of first childbirth for the Italian sample 

(393 mothers). I resolved not having their year of first childbirth and, subsequently, age at first birth by giving 

these respondents the same cohort-specific mean age at first birth as Spain. I did so, firstly, because Italy and 

Spain have similar welfare state contexts and, secondly, because the OECD Family Database (OECD 2020) 
shows that the mean age at first birth was quite similar for Italy and Spain in the 1990s. Nevertheless, the pitch 

years for the Italian sample are likely to be somewhat imprecise because of this data limitation. Some of the 

mothers in the other countries (16 individuals spread on 5 countries) also lacked information about year of first 

childbirth and, subsequently, age at first birth. The cohort- and country-specific mean age at first birth was thus 

calculated without information about these few women. 
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country-specific first-birth mean to each woman's exact cohort, I gave each woman a pitch 

year. The pitch year varies from 1991–96, so this multilevel analysis looks at how parental 

leave length in the 1990s is associated with women's completed fertility. Note that the 

country-level control variables are also based on these pitch years. 

A challenge in analyzing the importance of parental leave for women's completed 

fertility is that it is not obvious when their fertility is impacted by family policies (Björklund 

2007, 30). For example, some find evidence that family policies in general may have more to 

say for further childbirths than first births (Harknett, Billari, and Medalia 2014). Still, I 

choose to base my pitch years on mean age at first birth, as I also study childless women. 

 

5.3.2 The Outcome Variable 

In this multilevel analysis, the outcome is women's completed fertility at the individual level. I 

have therefore constructed a categorical variable that measures the number of biological 

children women have at age 40 and up. The variable is coded "0 children" (0), "1 child", "2 

children" (2) and so on, up to "7 children" (7). Since there is no variable in the Harmonized 

Histories individual-level data that directly measures number of children, this variable was 

constructed based on variables that measure child order. Namely, each woman was asked 

whether she has "child of order 1" or "no child of order 1", up to child order 16. As of child 

order 9, several surveys do no longer measure child order. However, since 7 children is the 

maximum in my sample, this posed no threat. A few women with missing information about 

child order 1–7 have been excluded from the sample, as I need information on the precise 

number of children to study completed fertility. 

As I analyze completed fertility, I also include women who do not have children. I 

have to be aware that some of these women perhaps are childless because of sterility or a 

disinterest in children (Greulich, Guergoat-Larivière, and Thévenon 2017, 643). According to 

my theoretical perspectives, childlessness may be related to family policies, or lack thereof, so 

I consider it appropriate to include these women in my multilevel analysis. 

 

5.3.3 The Explanatory Variables 

As others have pointed out before me, cross-national measuring of leave is challenging for 

researchers (Baizan, Arpino, and Delclòs 2016, 14). The challenge is, among other things, 

that there are several dimensions to leave. In addition to variation in leave length and income 

compensation, there are for example differences in eligibility criteria, uptake, and what types 
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of leave are offered. Most developed countries offer maternity leave, but some offer parental 

and/or childcare leave as well (Baizan et al. 2016, 14). The latter types of leave often follow 

the maternity leave and are not (fully) reserved for the mother. 

This multilevel study could have examined both maternity and parental leave, as the 

Comparative Family Policy Database includes information on both types of leave11. However, 

I argue that the latter is more interesting to study. As described earlier (Chapter 2), parental 

leave is a more recent concept and has a more heterogeneous character than maternity leave. 

Arguably, the longer existence and more homogeneous character of maternity leave reflect 

that it is a more obvious type of leave for welfare states to offer. Some leave associated with 

childbirth is virtually unavoidable, as childbirth is a physical strain on the mother and, 

arguably, the newborn has a physical need for her. Offering parental leave in addition to 

maternity leave can be argued to be more of a political choice, concerning the work–family 

balance. Therefore, I focus exclusively on parental leave. 

The explanatory parental leave variables in this multilevel analysis are based on two 

variables from the original country-level data set. The first of these original variables is 

parental leave weeks. This variable measures the total number of parental leave weeks for 

each year in each country, referring to national legislation. In some countries, like the US, 

there may be state-level leave schemes, but only national schemes are covered by the 

Comparative Family Policy Database. The second original variable I have based my 

explanatory variables on is parental leave cash benefits. This variable expresses the cash 

benefits paid during the parental leave weeks, again annually for each country. The cash 

benefits are expressed as a percentage of female wages in manufacturing, which makes cross-

national comparison meaningful. Based on the original information on total number of 

parental leave weeks and cash benefits paid during these weeks, I have constructed two 

explanatory variables––income-compensated and total parental leave length. 

 

5.3.3.1 Income-Compensated Parental Leave Length 

The first explanatory variable, measured at the country level, is income-compensated parental 

leave length. This variable expresses the number of parental leave months with full income 

 
11 The database also includes childcare leave, but few countries have this type of leave in the relevant years, and 

the concept seems to embrace very different schemes. In Norway, for example, childcare leave refers to the so-

called cash-for-care benefit. However, it can be argued that it is misleading to call this a 'leave' per se. 



 39 

compensation12, or, said differently, weighted parental leave months. Weighting the parental 

leave length was inspired by Baizan et al. (2016) and is useful since it results in a measure 

that takes directly into account both the length and income compensation of parental leave. In 

line with theory and previous research, both of these dimensions may namely be important for 

women's completed fertility. 

Income-compensated parental leave length is a categorical variable and intermediate 

leave functions as the reference category in the analysis. "Short leave" corresponds to 0–4 

weighted months, "intermediate leave" to 5–9 months, and "long leave" to 10–14 weighted 

months. Quite different combinations of length and income compensation can result in the 

same income-compensated parental leave length, however. Therefore, it is useful to include 

an additional explanatory leave variable in the analysis. 

 

5.3.3.2 Total Parental Leave Length 

The second explanatory variable, also measured at the country level, is total parental leave 

length, which does not take directly into account differences in income compensation. By 

including total leave length in the analysis as an addition to income-compensated leave 

length, I can further nuance the association between parental leave and completed fertility. 

From theory and previous research, it may well be that the association between total parental 

leave length and women's completed fertility is positive as long as the length is not too short 

or too long. 

Total parental leave length has three categories, where intermediate leave functions as 

the reference category in the analysis. "Short leave" corresponds to 0–6 months of leave, 

"intermediate leave" to 7–23 months, and "long leave" to 24–36 months of leave. However, it 

must be noted that the total parental leave length variable has large jumps in values, as shown 

in Table 5, and that its operationalization was driven by both data and literature. The upper 

limit of a short total leave is set to 6 months, as this is typically considered a rather short leave 

(see e.g. Neyer 2003, 12). The large jump in value from 15 to 24 months gives a natural 

distinction between an intermediate and long total leave, which is also in accordance with 

previous research. Studies have namely found that parental leaves exceeding two years, or 24 

months, can negatively affect women's work and, consequently, fertility. 

 

 
12 The variable was generated by dividing parental leave weeks on parental leave cash benefits and multiplying it 

with 100. Furthermore, for values expressed in weighted months, not weeks, these were again multiplied with 

0.229984378 (one week=0.229984378 months). 
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Table 5: Total parental leave months in the sample. 

Number of total parental 

leave months 

0 

6 

Short leave (0–6 months) 

 10 

15 

Intermediate leave (7–23 months) 

 24 

36 

Long leave (24–36 months) 

 

5.3.4 The Control Variables 

Control variables are included to more effectively isolate the association between parental 

leave length and women's completed fertility (Angrist and Pischke 2015, 50). By adding 

control variables, the researcher can namely answer objections about whether the outcome is 

actually affected by something other than the explanatory variables (Skog 2004, 107). 

Importantly, the characteristics one controls for should be justified by theory and previous 

research. In the following, I therefore present and justify my individual-level and country-

level control variables. 

 

5.3.4.1 Educational Level 

Educational level is used not only to divide the women in the sample by their level of 

education, but also as an individual-level control variable when the main sample is analyzed. 

Educational level is controlled for because theory and previous research highlight it as 

important for fertility. From Becker's economic theory, a negative association is generally 

expected, unless the affordability argument trumps the incompatibility argument. 

Furthermore, taking longer and hence higher education is an important reason for later entry 

into motherhood (Neels, Murphy, Ní Bhrolcháin, and Beaujouan 2017), which may 

negatively affect higher-educated women's completed fertility if births are not catched up 

(Esping-Andersen 2011, 127). Based on Oppenheimer, however, the association may be 

positive because of greater financial resources and security among higher-educated women. 

Previous research mainly finds a negative association between education and fertility 

(Hilgeman and Butts 2009; Meisenberg 2008; Merz and Liefbroer 2018), albeit diminishing 

to some degree in younger cohorts, like the 1960 cohorts (Andersson, Rønsen, Knudsen, 

Lappegård, Neyer, Skrede, Teschner, and Vikat 2009; Kravdal and Rindfuss 2008; Wood, 

Neels, and Kil 2014). The results are thus pointing in the direction of a negative association, 

but not unambiguously, and it could vary between countries (Wood et al. 2014, 1398). 
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Educational level measures whether the woman had "high education" or "lower 

education" at the time of interview. The latter category combines women with low and 

medium education, first and foremost because a small percentage of the women in fact had 

low education (14%). Furthermore, distinguishing between two instead of three educational 

levels provides a simpler analysis and discussion, which is desirable for this limited study. 

Hence, lower education refers to ISCED 0–4 and higher education to ISCED 5–613. In the 

analysis of the main sample, where educational level is controlled for, lower education 

functions as the reference category. In the analysis of the educational samples, each 

educational group is regressed separately rather than controlled for. 

Because of data limitations, I can only measure women's educational level at the time 

of interview. This means that the education could have been attained later in life rather than 

before having children. In countries with early or late childbearing patterns, the educational 

effect on fertility is likely to be particularly biased (Merz and Liefbroer 2018, 116). In 

addition, it is inconvenient that while women's educational level may affect their completed 

fertility, the opposite may also be true. In other words, when studying education and fertility, 

"the direction of causation is not clear" (Mureşan 2018, 79). Therefore, I should be somewhat 

careful in my interpretation of the results regarding women's educational level. 

 

5.3.4.2 Cohort 

Cohort, measured at the individual level, is controlled for in the analysis as it may be 

associated with women's completed fertility. If younger cohorts have later family-establishing 

years, policies could have gotten more generous and the gender equity and equality within 

families could have increased. Then, younger cohorts could have a somewhat higher final 

number of children. However, as fertility has generally been declining in the relevant years, 

women of younger cohorts could be expected to have lower fertility (Zeman, Beaujouan, 

Brzozowska, and Sobotka 2018). Women's upper reproductive age is defined as 44–49, but I 

include women from age 40. The younger cohorts could also have lower fertility if they are 

younger at the time of interview, having a higher probability of still getting pregnant. Due to 

different interview years in my sample, however, there is little mean age difference between 

the younger and older cohorts. 

 
13 ISCED refers to the 1997 version of the International Standard Classification of Education (ISCED), first 

designed by United Nations Educational, Scientific and Cultural Organization (UNESCO) in the 1970s. 
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With somewhat mixed expectations, I thus control for whether the women are of an 

"older cohort", referring to cohort 1960–62, or a "younger cohort", referring to 1963–65. 

Cohort is included as dummy variables in the analysis, with older cohort as the reference. 

 

5.3.4.3 Marriage History 

Marriage history has been found to be associated with fertility. For example, when Hilgeman 

and Butts (2009) study women's realized fertility, marital status is one of the strongest 

predictors. They conclude that there is a clear distinction between the fertility of "those who 

are or have been married, and those who have never married" (Hilgeman and Butts 2009, 

112). Similarly, Brée (2017, 314) ends her study of family size changes in France by arguing 

for the importance of distinguishing between ever-married and never-married women. This 

may have to do with never-married women including those who have never had a relationship 

as well as those with less serious relationships, as the norm is to (eventually) marry. 

In my multilevel analysis, I include an individual-level measure of whether the women 

have "ever been married" or "never been married". Marriage history is included as dummy 

variables in the analysis, with never-married women as the reference category. This control 

variable is generated from a set of variables that measures whether each of the respondent's 

unions, or partnerships, were a marriage, non-marriage, or civil union14. Marital status in 

union 5 and up was not measured in all surveys, so the control variable is based on 

information about union 1–4. Due to missing information, some women (22 individuals) 

could not be placed in either category. These are included among the never-married women, 

since I do not want to exclude them from an already limited sample15. 

 

5.3.4.4 Female Labor Force Participation Rate 

Both Hilgeman and Butts (2009) and Kalwij (2010) expect the country-level female labor 

force participation rate to have a positive association with women's fertility. The logic behind 

this expectation is that women are assumed to find it particularly difficult to combine work 

and family in countries with low female labor force participation (Hilgeman and Butts 2009, 

106). As addressed earlier, such difficulties could negatively affect their completed fertility. 

 
14 Civil union is an option for same-sex couples. There were few women in this category, and it is only present in 

the measurement of union 1–2. 
15 A sensitivity test of having women with missing information as a separate category showed no major 

differences from including them in the never-married category. 
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 In my analysis, the female labor force participation rate measures the percentage of 

the female population in working age, referring to women aged 15–64, who participate in the 

labor force. It is thus the only country-level control variable in the multilevel analysis. The 

original variable has been made into a variable with 5% intervals, which has the following 

values: "40–44%" (0), "45–49%" (1), "50–54%" (2) and so on, up to "75–79%" (7). 

 

 

5.4 Descriptive Statistics for the Sample and Variables 

 

5.4.1 The Main and Educational Samples 

Table 6 shows, by country, the distribution of the main sample and educational samples. The 

table shows that the main sample consists of 3,654 women overall. The country-samples, 

referring to the number of respondents per country, range from 190 to 501 women. In the 

sample of 1,410 higher-educated women, the country-samples range from 51 to 282. The 

sample of lower-educated women consists of 2,244 individuals, so a clear majority of the 

main sample is women with lower education. In the lower-educated sample, the country-

samples range from 128 to 445 individuals. A small number of respondents per country may 

be a challenge in the sense that the estimates are associated with greater statistical uncertainty. 

This concern is thus most relevant for the analysis of women with higher education, but, 

fortunately, only two countries have fewer than 100 respondents. 

 

Table 6: By country, distribution of the samples. 

                                      All women                    Higher-educated women        Lower-educated women 

 N % N % N % 

Austria 190  5.20 51 3.62 139 6.19 

Belgium 250 6.84 122 8.65 128 5.70 

France 299 8.18 133 9.43 166 7.40 

Germany 409 11.19 135 9.57 274 12.21 

Italy 501 13.71 56 3.97 445 19.83 

Norway 390 10.67 207 14.68 183 8.16 

Spain 470 12.86 150 10.64 320 14.26 

Sweden 290 7.94 143 10.14 147 6.55 

UK 467 12.78 282 20.00 185 8.24 

US 388 10.62 131 9.29 257 11.45 

Total 3,654  1,410  2,244  
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5.4.2 The Outcome Variable 

Table 7 shows the distribution of the main and educational samples on the outcome variable, 

women's completed fertility at the individual level. In the main sample, 26% of the women 

are childless and the remaining 74% are mothers. Among the mothers, the largest percentages 

have 2 children (38%), 1 child (22%), or 3 children (11%), and few have more than that. The 

same patterns are found for the educational samples, and there are no major differences 

between women with higher and lower education. The lacking educational differences are 

interesting considering that, for example, higher childlessness could be expected among 

higher-educated women (Wood et al. 2014). In my sample, childlessness is actually 

minimally lower for higher-educated women and they have a higher mean completed fertility. 

 

Table 7: By sample, completed fertility. 

                                           All women                    Higher-educated women            Lower-educated women 

 N % N % N % 

Completed fertility       

0 children 969 26.52 371 26.31 598 26.65 

1 child 816 22.33 265 18.79 551 24.55 

2 children 1,386 37.93 538 38.16 848 37.79 

3 children 397 10.86 199 14.11 198 8.82 

4 children 67 1.83 33 2.34 34 1.52 

5 children 11 0.30 2 0.14 9  0.40 

6 children 6 0.16 1 0.07 5 0.22 

7 children 2 0.05 1 0.07 1 0.04 

Total 3,654  1,410  2,244  

Mean (SD) 1.41 (1.09) 1.48 (1.12) 1.36 (1.07) 

 

As mentioned earlier, higher-educated women typically have children later than lower-

educated women. Table 8 shows that this also is the case in my sample. However, as late 

motherhood could be defined as having one's first child at age 30 or later (Beets 2011, 63), it 

is interesting to note that both my educational samples are characterized by late motherhood. 

 
Table 8: By sample, age at first birth among the mothers. 

                                All mothers        Higher-educated mothers     Lower-educated mothers 

 Mean (SD) Mean (SD) Mean (SD) 
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Age at first birth 30.63 (3.56) 31.06 (3.64) 30.29 (3.46) 

N 2,276 999 1,277 

Note: Mothers with missing information about age at first birth (409 individuals), including all 

Italian mothers, are excluded. 

 

Table 9 shows the mean completed fertility by country and sample. Furthermore, the 

countries are categorized after Korpi's three policy models, which I have elaborated on earlier. 

Sweden, Norway, and the UK have the highest main-sample means for completed fertility 

(1.76–1.47), whereas Austria, France, and Spain have the lowest (1.18–1.29). From this 

descriptive table, there are some indications that women from dual-earner countries have 

higher completed fertility. However, the evidence is more ambiguous regarding market-

oriented and general family countries. The table also shows that Italy is the only country in 

my sample where lower-educated women have the highest mean completed fertility. 

 

Table 9: By country and sample, mean completed fertility (standard deviation in parentheses). 

                                            All women            Higher-educated women        Lower-educated women 

 Mean (SD) Mean (SD) Mean (SD) 

Dual-earner    

Norway 1.56 (1.15) 1.67 (1.14) 1.44 (1.14) 

Sweden 1.76 (1.04) 1.82 (1.07) 1.70 (1.01) 

Market-oriented    

UK 1.47 (1.15) 1.51 (1.14) 1.42 (1.17) 

US 1.30 (1.23) 1.38 (1.25) 1.25 (1.22) 

General family    

Austria 1.18 (1.05) 1.18 (1.01) 1.18 (1.07) 

Belgium 1.43 (1.12) 1.61 (1.10) 1.26 (1.12) 

France 1.27 (1.11) 1.37 (1.12) 1.19 (1.09) 

Germany 1.35 (1.02) 1.35 (1.01) 1.35 (1.02) 

Italy 1.44 (0.97) 1.12 (1.01) 1.48 (0.95) 

Spain 1.29 (0.97) 1.31 (1.03) 1.28 (0.95) 

 

5.4.3 The Explanatory Variables 

Table 10 shows the distribution of the main and educational samples on the two explanatory 

parental leave length variables, income-compensated and total parental leave length. To give a 

picture of how the women from the different countries are divided into the different leave 

length categories, the table also shows country-information in the out-right column. Overall, 
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the table shows large variation in parental leave length among the women from my 10 OECD 

countries. In both the main and educational samples, most women had either a short  

(52–59%) or long (21–32%) income-compensated leave in their pitch year, or their family-

establishing year. The same is the case for total parental leave length––a majority of the 

women had either a short (44–46%) or long (33–40%) total leave. Thus, for both leave length 

variables, fewest observations are in the intermediate-leave category. However, where the 

income-compensated variable has its clear majority of observations in the short-leave 

category, total parental leave length has more similar short- and long-leave categories. This 

means that low income compensation is widespread in the sample. 

 

Table 10: By explanatory variable, distribution of the samples and countries (with rounded off mean months). 

   All women Higher-educated 
women 

Lower-educated 
women 

 

 N %        N   %       N % Countries 

(mean months) 

Income-compensated 
parental leave length 

       

Short leave 2,076 

 

56.81        741   52.55       1,335 59.49 US (0), UK (0), Spain 

(0), Belgium (0),  

Italy (2) 

Intermediate leave 640 

 

17.52        212   15.04       428 19.07 Germany (7), Austria 

(8), Norway (9–10) 

Long leave 938 

 

25.67        457   32.41       481 21.43 Norway (9–10), 

Sweden (12), 

France (14) 

Total parental leave length        

Short leave 1,647 

 

45.07        617   43.76       1,030 45.90 US (0), UK (0), 

Belgium (0), 

Italy (6) 

Intermediate leave 639 17.49        324   22.98       315 14.04 Norway (9–10), 

Sweden (15) 

Long leave 1,368 

 

37.44        469   33.26       899 40.06 Austria (24), France 

(36), Germany (36), 

Spain (36) 

Total 3,654        1,410       2,244  
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5.4.3.1 The Close Relationship between Total 

Parental Leave Length and Income Compensation 

Ideally, I could have controlled for income-compensation differences in the analysis of total 

parental leave length. Then I could have isolated the total parental leave length dimension on 

one side and the income compensation dimension on the other. However, I face the problem 

of multicollinearity, meaning I do not have enough sample variation to isolate the two 

dimensions (Gordon 2015, 457). Namely, if low and high income compensation is 

operationalized as 0–40% and 41–100%, respectively, all long-leave observations and almost 

all short-leave observations16 are accompanied by low income compensation. Furthermore, all 

intermediate-leave observations are related to high income compensation. Thus, I cannot 

control for income compensation during leave in my total parental leave length analysis. In 

this thesis, I claim that the measure of total parental leave length does not take into account 

income-compensation differences. However, because of their close relationship, I cannot say 

for certain that an association is due to total length and not compensation. Despite having 

optimized the sample, a crucial concern in this multilevel study is the number of included 

countries. Had it been higher, multicollinearity would likely have been less prominent. 

 

5.4.4 The Control Variables 

Table 11 shows the distribution of the main sample on the control variables included in the 

multilevel analysis. About 60% of the women have lower education and are of a younger 

cohort, referring to cohort 1960–62. An even larger percentage of the women, about 75%, 

have ever been married, which is in line with the expectation that most women (eventually) 

marry. The table shows great variation in the female labor force participation rate in the 

women's pitch years, but most of the observations are in the 70–74% and 60–64% categories. 

 

Table 11: Distribution of the main sample1 on the control variables. 

                                                                                     All women 

 N % 

Individual-level control variables   

Educational level   

High education 1,410 38.59 

Lower education (ref.) 2,244 61.41 

 
16 Norwegian women with an early pitch year (year 1992) have short total leave and high income compensation. 

However, this applies only to 41 women. 
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Marriage history   

Ever married 2,770 75.81 

Never married (ref.) 884 24.19 

Cohort   

Young cohort 2,359 64.56 

Older cohort (ref.) 1,295 35.44 

Country-level control variables   

Female labor force participation rate2   

40–44% (0) 472 12.92 

45–49% (1) 499 13.66 

50–54% (2) 53 1.45 

55–59% (3) 407 11.14 

60–64% (4) 688 18.83 

65–69% (5) 471 12.89 

70–74% (6) 774 21.18 

75–79% (7) 290 7.94 

Note: 1 Because of minimal differences between the main and educational samples, only 

descriptive statistics for the main sample (N=3,654) is presented. 2 Mean (SD) = 3.72 (2.25). 

 

 

5.5 Multilevel Modeling 

 

5.5.1 A Brief Introduction 

This study uses multilevel modeling as its analysis method. Multilevel modeling first of all 

entails that the researcher has multilevel data, which means "data collected at more than one 

level" (Luke 2004, 7–8). In this study, I have individual-level and country-level data, as I 

have information about women and the countries they live in. Second of all, multilevel 

modeling entails that the researcher runs multilevel regression models with these multilevel 

data, which means that variables from all included levels are incorporated into the models 

(Kreft and de Leeuw 1998, 2). This may seem obvious, but there are many examples of 

single-level analysis being used uncritically on multilevel data (Luke 2004, 2). There are 

several downsides to this, stemming from not capturing that, in my case, women from one 

country are likely to be more similar than women from other countries. This similarity may be 

caused by shared institutional contexts, historical backgrounds, experiences and the like 

(Mehmetoglu and Jakobsen 2016, 195). Overall, multilevel models respect the multilevel data 

and provide better descriptions of the phenomena of interest (Gill and Womack 2013, 18). 
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The multilevel regression equation provides further insight into the logic behind 

multilevel modeling and may be written as follows: 

 

yij = β0 + β1X1ij + … + βkXkij + ¡1Z1j + … + ¡mZmj + eij + u0j 

 

In the description of this regression equation, I rely on Mehmetoglu and Jakobsen 

(2016) and Schmidt-Catran, Fairbrother, and Andreß (2019). From left to right, yij is the value 

of an individual-level outcome y (e.g. completed fertility) for individual i in country j. Each 

country has its own intercept, meaning its own country-mean of the outcome, and β0 is the 

total intercept, referring to the mean of the outcome for all countries. Since the countries have 

different intercepts, the above equation refers to a random intercept multilevel model. The 

model includes 1 to k individual-level variables X (e.g. education, cohort), with coefficients β. 

The ij suffix on these variables means they denote the value on X for individual i in country j. 

The model further includes 1 to m country-level variables Z (e.g. parental leave length, female 

labor force participation rate), with coefficients ¡. The j suffix shows that the value on Z 

varies between countries. Finally, the model includes error terms at the individual level, eij, 

and country level, u0j. The individual-level error term refers to the difference between the 

observed value for the outcome, yij, and the country-mean of the outcome. The country-level 

error term is the difference between the country-mean and the total mean of the outcome. 

(Mehmetoglu and Jakobsen 2016, 200–201, 204–5, 207; Schmidt-Catran et al. 2019, 102) 

Note that in the random intercept multilevel model equated above, coefficients are fixed––the 

slope is the same for all countries. Although not in this study, the coefficients could be 

allowed to vary between countries, which gives multilevel models with random intercepts and 

random coefficients (Mehmetoglu and Jakobsen 2016, 210). 

 

5.5.2 Reasons for Choosing Multilevel Modeling 

One's chosen method of analysis should be justified, and of most importance is the theoretical 

reason for choosing multilevel modeling (Luke 2004, 22). My choice of multilevel modeling 

can be theoretically justified as the phenomenon I study is "multilevel in nature" (Luke 2004, 

4). As discussed in this and the theoretical chapter, women's individual-level completed 

fertility may be influenced by variables describing the individual woman, including her 

education, cohort, and marriage history. However, it may also be influenced by variables 

describing the state this woman is contextualized into, such as the parental leave length and 
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female labor force participation rate. As I am concerned about the association between 

individual women's fertility choices and these women's surroundings, with a particular focus 

on parental leave, a multilevel framework is a natural choice from a theoretical point of view. 

In addition to a theoretical justification, choosing multilevel modeling should be 

statistically justified. As mentioned, women from one country are expected to be more similar 

than women from other countries. This expectation about "group homogeneity" (Kreft and de 

Leeuw 1998, 9) may be tested through measuring the intraclass correlation coefficient (ICC), 

which is based on the individual- and country-level variance in the outcome17. The ICC is 

measured by running a multilevel model with only the outcome variable (completed fertility) 

and the group identifier (country), specifying how much of the variation in the outcome is 

between groups (Kreft and de Leeuw 1998, 9). An ICC of 5% could be set as a lower limit for 

when it might be sufficient to use single-level models with robust standard errors 

(Mehmetoglu and Jakobsen 2016, 203), whereas a higher ICC may imply dependent 

observations and correlated error terms (Luke 2004, 23). With an ICC ranging from 1.3 to 

2.2% in my main and educational samples, there is meager statistical evidence for group 

differences in women's completed fertility. However, I still have my theoretical reason for 

choosing multilevel modeling and have tested single-level modeling on my multilevel data, 

which yields underestimated standard errors and overestimated significance levels. I therefore 

opt for the more conservative method of analysis, which is multilevel modeling. 

 

5.5.3 The Small Sample Issue 

Multilevel models are typically estimated using maximum likelihood (ML), but ML is best 

suited to large samples (Boedeker 2017, 3). This is especially true of the higher data levels, 

like the country level, and a small sample at these levels can have great consequences 

(Boedeker 2017, 3). The main consequences are underestimated variance components and 

fixed effect standard errors, which in turn gives a higher probability of making a Type-I error 

(McNeish 2017, 662). This refers to wrongly concluding that there exists an association when 

in reality it does not (Skog 2004, 103). There are contradictory beliefs about how few 

countries are too few for multilevel modeling, but the majority seem to set the minimum at 

around 20–30 countries (Bryan and Jenkins 2016; Stegmueller 2013). Some however seem to 

 
17 The individual-level variance is referred to as !"#(%), the country-level variance as !"#('!). 
ICC = 

"#$(&!)
"#$(()	*	"#$(&!)
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believe that 10 or even fewer countries are sufficient, although not ideal, but they impose 

some additional requirements or advice on procedures. 

First, instead of using ML, which is the default estimation technique, several 

recommend combining restricted maximum likelihood estimation (REML) with Kenward-

Roger correction of standard errors and degrees of freedom (Bell, Morgan, Schoeneberger, 

Kromrey, and Ferron 2014; Boedeker 2017; McNeish 2017). The combination of REML and 

Kenward-Roger correction has proven to be better for smaller samples, which includes 

country-level samples of less than 10 countries18 (McNeish 2017, 662). However, a 

considerable limitation with REML is difficulties in comparing multilevel models, including 

nested ones (Boedeker 2017, 10; McNeish 2017, 669). Therefore, it is not necessarily 

recommended to opt for REML when samples are small. My multilevel models are estimated 

using ML, but I report where there are differences in significance levels between using ML 

and combining REML with Kenward-Roger correction. This is because multilevel models 

estimated with ML provide somewhat negatively biased point estimates and standard errors, 

which may result in overestimated significance. Since the negative bias is particularly evident 

at the country-level and my main focus is on the country-level parental leave length measures, 

I only report significance differences for this level19. 

Second, when the sample is small it is recommended to keep the multilevel models 

relatively simple, as more complex models require more statistical power to run. Therefore, it 

is generally recommended to avoid cross-level interaction, random coefficients, and many 

country-level variables in the analysis (Grilli and Rampichini 2018; Mehmetoglu and 

Jakobsen 2016; Stegmueller 2013). Furthermore, it is recommended to choose linear over 

logistic multilevel models (Bryan and Jenkins 2016; Mehmetoglu and Jakobsen 2016). To 

achieve the most stable models with my small country-level sample size, I thus run linear 

multilevel models with few country-level variables and without cross-level interaction and 

random coefficients. 

Finally, with few countries in the multilevel analysis, the researcher is advised to be 

aware the possibility of one or more influential countries dominating the analysis. Namely, 

when few countries are included in multilevel models, the regression results could end up 

mainly reflecting the associations in influential countries rather than "the bulk of the data" 

(Schmidt-Catran et al. 2019, 108; Van der Meer, Te Grotenhuis, and Pelzer 2010). For 

example, in my case, a country with especially low or high value on one of the parental leave 

 
18 For a more detailed explanation of why this is, see McNeish (2017). 
19 However, full models estimated with REML and Kenward-Roger correction are shown in Appendix A. 
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length measures could contribute to a strong association between this measure and completed 

fertility for the entire sample of countries. Instead of simply excluding influential countries, I 

follow the recommendation of empirically investigating whether such countries are present in 

my sample (Section 6.3) and be aware of this when discussing my findings (Schmidt-Catran 

et al. 2019, 122). 

 

5.5.4 Model Fit Comparison 

As with any other analysis method, the researcher should examine how well multilevel 

models specified in different ways fit the data. Different measurements may be used to 

compare the fit of multilevel models estimated through maximum likelihood and I focus on 

three model fit comparison measurements in the upcoming analysis. The first measurement, 

the log likelihood (LL), can be used to compare nested models. However, the model with 

more variables will always have a lower LL, which indicates a better model fit (Luke 2004, 

33–34). Therefore, I formally test the log likelihood reduction using a likelihood-ratio test in 

Stata (Mehmetoglu and Jakobsen 2016, 212–13). In contrast to the LL, the second 

measurement, the Akaike Information Criterion (AIC), can be used to compare non-nested 

models and it penalizes complex models with many variables (Luke 2004, 34–35). Also here, 

a lower value indicates a better model fit, and if the reduction is greater than 10, there is 

essentially no reason to keep the model with the larger AIC (Burnham and Anderson 2002, 

70). The third measurement I use for model fit comparison is the aforementioned ICC, which 

measures how much of the variation in the outcome (completed fertility) is between groups 

(countries). The ICC is generally expected to be reduced from one model to another, as it 

implies that the additional variables explain some of the cross-national variation in the 

outcome (Mehmetoglu and Jakobsen 2016, 205), but it could also increase. 
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6 Analysis 
 

 

Economic and institutional theory suggests that women's completed fertility may be affected 

by the length of parental leave and that the impact may vary with women's educational level. 

However, previous research finds weak or mixed evidence of associations between parental 

leave and women's fertility decisions. This multilevel analysis therefore looks more closely at 

the association between parental leave length at the country level and women's completed 

fertility at the individual level, and it even divides women by their level of education. For a 

more nuanced analysis, two measures of parental leave length are also used––income-

compensated and total parental leave length. While the first refers to leave length with full 

income compensation, the second refers to leave length independent of such compensation. 

This of course does not mean that leave length and income compensation are unrelated 

dimensions, but rather that income-compensation differences are not taken into account by the 

latter measure. Keep in mind that the analysis looks only at associations between parental 

leave and fertility, not the causal effects of parental leave on fertility. 

The analysis consists of three sections. In Section 6.1, the association between parental 

leave length and women's completed fertility is analyzed using multilevel modeling. This 

section applies to the main sample, with income-compensated parental leave length analyzed 

first and total parental leave length analyzed second. In Section 6.2, I analyze whether the 

association between parental leave length and women's completed fertility varies with their 

educational level. In order to achieve this, higher- and lower-educated women are regressed in 

separate multilevel models. The two parental leave length measures are analyzed in the same 

order as in the first section, with income-compensated leave before total leave. To conclude 

this chapter, results from sensitivity tests are presented in Section 6.3. 

 

 

6.1 The Association between 

Parental Leave Length and Completed Fertility  
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6.1.1 Income-Compensated Parental Leave Length and Completed Fertility 

 

H1: There is a positive association between income-compensated parental leave 

length and women's completed fertility 

 

is the hypothesis I want to test with the analysis presented in Table 12. The table 

presents the multilevel analysis of how income-compensated parental leave length is 

associated with women's completed fertility. While the former is measured at the country 

level, the latter is measured at the individual level. To obtain support for the first hypothesis I 

must find that, compared to an intermediate income-compensated leave, a short leave is 

negatively associated with women's fertility, while a long leave is positively associated with 

fertility. This would mean there is a positive association between income-compensated 

parental leave length and women's final number of children. 

Table 12 includes four models, Models 0 to 3. Model 0 is an empty intercept-only 

model, for reference; Model 1 shows the uncontrolled association between income-

compensated parental leave length and women's completed fertility; Model 2 shows the 

association after controlling for the individual woman's educational level, cohort, and 

marriage history; finally, Model 3 shows the association after further controlling for the 

country-level female labor force participation rate. 

There are two main findings concerning the association between income-compensated 

parental leave length and completed fertility in Table 12. First, contrary to my expectation, a 

short leave has no significant association with women's final number of children when 

compared to the reference group of an intermediate leave. This is reflected in that the short-

leave coefficient is below the 5% significance threshold in the uncontrolled model (Model 1) 

and insignificant in the controlled models (Models 2 and 3). Note, however, that the fully 

controlled coefficient of 0.08 (Model 3) is minimally positive, not negative as expected. This 

could indicate that a short leave is actually associated with slightly higher completed fertility 

than a more generous, intermediate leave. This means that an increase in income-compensated 

leave length may negatively affect women's fertility if the increase occurs at a low level. 

However, the positive short-leave coefficient of 0.08 is insignificant, small, and its standard 

error of 0.10 is relatively high, which means that there is great statistical uncertainty attached 

to it. Large standard errors for country-level variables can unfortunately occur when there are 

few countries in the multilevel analysis. 
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The second main finding about the association between income-compensated leave 

length and completed fertility in Table 12 is that a long leave is positively associated with 

women's fertility when compared to an intermediate leave. After controlling for the individual 

woman's educational level, cohort, and marriage history (Model 2), a long leave is associated 

with a 0.37-point increase (p<0.001) in the country-mean for completed fertility. Adding a 

control for the female labor force participation rate (Model 3) only slightly affects the long-

leave coefficient, as it drops to 0.35 and remains highly significant20. 

In addition to the very association between income-compensated parental leave length 

and women's completed fertility, there are two main findings regarding the model fit in Table 

12. First, the inclusion of income-compensated leave length is of some importance to the 

model. As evident by the log likelihood in Model 1, its inclusion results in a strongly 

significant (p<0.01) improvement of the empty model. However, the ICC reduction from 1.7 

to 1.2% shows that only some of the cross-country variation in women's completed fertility is 

explained by sample variation in income-compensated leave length. As shown by the AIC, it 

is the inclusion of the individual-level control variables, and particularly marriage history, that 

results in the greatest model improvement. The second main finding about the model fit is that 

the control for female labor force participation rate results in no significantly improved 

model. However, it affects the leave length coefficients and is theoretically important. 

Furthermore, since the AIC increase is less than 2, there is substantial support for keeping this 

model despite its larger AIC (Burnham and Anderson 2002, 70). 

All in all, the results in Table 12 partly support H1. The hypothesis lacks support in 

the sense that I find no significant difference between a short and intermediate income-

compensated leave. I expected the short-leave coefficient to be significantly negative 

compared to the reference group, as it would have meant that an intermediate leave is 

associated with higher fertility, but the insignificant coefficient is minimally positive. 

However, the hypothesis is supported by the fact that I find a positive fertility association 

when comparing a long leave to an intermediate one. Overall, this means that a longer 

income-compensated parental leave length is not necessarily associated with a higher female 

completed fertility. Nevertheless, it appears that having a long income-compensated leave, 

which may be related to maximum dual-earner support, has a positive impact. 

 
20 Notice that I do not comment on all differences between using maximum likelihood estimation (ML) on the 

one hand and combining restricted maximum likelihood estimation with Kenward-Roger correction (REML/KR) 

on the other. For example, if a coefficient is significant at the 0.1% level with ML and 1% level with REML/KR, 

I still consider the coefficient as strongly significant. Mainly, I focus on differences where the REML/KR 

combination shows significance at only the 5 or 10% level. 
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Table 12: The association between income-compensated leave length and completed fertility. 
Multilevel, linear regression using maximum likelihood estimation. 

 Model 0 Model 1 Model 2 Model 3    
Income-compensated parental 
leave length1      

Short (ref. intermediate)  0.173† (IN) 0.057 0.079    

  (0.102) (0.097) (0.101)    

Long (ref. intermediate)  0.368*** 0.366*** 0.347*** (**) 

  (0.103) (0.096) (0.100) 

High education (ref. lower)   0.113** 0.111**  

   (0.035) (0.035)    

Young cohort (ref. older)   0.236*** 0.232*** 

   (0.036) (0.037)    

Ever married (ref. never)   1.025*** 1.024*** 

   (0.039) (0.039)    

Female labor force    0.018    

participation rate    (0.020)    

Constant 1.407*** 1.213*** 0.305*** 0.234† 

 (0.049) (0.085) (0.088) (0.120) 

ICC 0.017 0.012 0.013 0.013 

AIC 10961.4 10952.9 10272.0 10273.2    

LL -5477.7 -5471.5** -5128.0*** -5127.6IN    

N(individuals) 3654 3654 3654 3654 
N(countries) 10 10 10 10 

Note: The coefficients include standard errors in parentheses. For the country-level coefficients, 
significance differences from combining restricted maximum likelihood estimation with Kenward-
Roger correction are reported in cursive in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** p<0.001. 
1 Income-compensated parental leave length measures weighted parental leave months, which refers 
to the number of fully income-compensated months of leave. Short refers to 0–4 weighted leave 
months, intermediate to 5–9 months, and long to 10–14 months. 

 

Lastly, I briefly comment on the control variables in Table 1221. Model 3, the fully 

controlled model, shows that all individual-level control variables have a significantly 

positive association with fertility. The significant (p<0.001) and strongly positive coefficient 

for having ever been married is consistent with what was expected. High education was 

generally expected to be negatively associated with completed fertility, but I find a positive 

association (p<0.01) in my sample. In line with economic theory, this could be because of a 

positive income effect––higher-educated women generally have more income to spend on 

 
21 This is only done in this section of the analysis, as the control variables follow roughly the same pattern in the 

other analyzes. 
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children. It could also be related to patterns of late motherhood for both educational levels in 

my sample (Section 5.4.2), which contrast with the typical link between high education and 

late motherhood. However, the coefficient of 0.11 is relatively small, so contradicting 

mechanisms may be at play, and having higher education is not essential for the sample's 

completed fertility. The expectations regarding the fertility impact of cohort were mixed. In 

the fully controlled model (Model 3), the cohort coefficient of 0.23 is significantly positive 

(p<0.001). This could possibly be explained by younger cohorts being exposed to a somewhat 

more gender equal society and policy due to later pitch years, or family-establishing years. 

Unexpectedly, the female labor force participation rate is insignificant in my sample. I thus 

receive no statistical support for my empirically and theoretically justified expectation of a 

positive association between female labor force participation and completed fertility. 

 

6.1.2 Total Parental Leave Length and Completed Fertility 

 

H2: An intermediate total parental leave length is positively associated with women's 

completed fertility when compared to a short and long leave. 

 

This is the hypothesis I want to test with the analysis in Table 13. The table presents 

the multilevel analysis of total parental leave length, which does not take into account income 

compensation, and women's completed fertility. To obtain support for the second hypothesis, 

I must find that both the coefficient for a short and long total leave is significantly negative 

compared to the reference group. Namely, this would mean that an intermediate leave is 

associated with higher completed fertility. 

Table 13 includes four models, Models 0 to 3. Model 0 is an empty intercept-only 

model; Model 1 shows the uncontrolled association between total parental leave length and 

women's completed fertility; Model 2 shows the association after controlling for the 

individual's educational level, cohort, and marriage history; finally, Model 3 shows the 

association after further controlling for the country-level female labor force participation rate. 

There are two main findings regarding how total parental leave length is associated 

with women's completed fertility. First, compared to an intermediate leave, both a short and 

long leave is negatively associated with completed fertility in a strongly significant way. The 

fully controlled model (Model 3) shows that a short and long leave is associated with a 0.38- 

and 0.42-point decrease (both p<0.001), respectively, in the country-mean for completed 
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fertility. Second, the fertility association found for total parental leave length is stronger, both 

in terms of size and significance, than the one found for income-compensated parental leave 

length in Table 12. This could be related to income-compensated leave length being a stricter 

measure in the sense that it takes directly into account income-compensation differences. 

However, as problematized earlier (Section 5.4.3), in my sample there is a close connection 

between having either a short or long total parental leave and having low income 

compensation22. Thus, to some extent, the strong total leave length coefficients in Table 13 

are likely to also reflect a negative influence of low income compensation on women's final 

number of children. 

There is one thing in particular to note about the model fit in Table 13. Based on the 

AIC and log likelihood reduction from Model 0 to 1, one can say that the model fit is 

significantly (p<0.001) improved with the inclusion of total parental leave length. The 

improvement is thus better than what was found for income-compensated parental leave 

length in Table 12. The ICC is in fact reduced from 1.7 to 0.1%, so the total length of leave 

captures much of the cross-country variation in completed fertility. This means that total leave 

length is more important for explaining variation in women's final number of children than 

income-compensated leave length. 

The results in Table 13 support H2, stating that an intermediate total parental leave 

length is positively associated with women's completed fertility when compared to a short and 

long leave. These results imply that women have distinctly higher completed fertility when 

the duration of leave is neither too short nor too long, which could be linked to market-

oriented and general family support, respectively. Furthermore, the results show that total 

parental leave length explains more of the variation in women's completed fertility than 

income-compensated parental leave length. This means that the former measure captures 

something the latter does not. 

 

Table 13: The association between total leave length and completed fertility. Multilevel, linear 
regression using maximum likelihood estimation. 
 Model 0 Model 1 Model 2 Model 3 
Total parental leave length1     

Short (ref. intermediate)   -0.294*** -0.379*** -0.379*** (**) 
 

 (0.059) (0.087) (0.096) 

Long (ref. intermediate)  -0.409*** -0.419*** -0.419*** (**) 
 

 (0.061) (0.093) (0.110) 

 
22 Here referring to an income compensation of 40% or less. 
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High education (ref. lower)   
0.113** 0.113** 

 
  

(0.035) (0.035) 

Young cohort (ref. older)   
0.232*** 0.232*** 

 
  

(0.036) (0.037) 

Ever married (ref. never)   
1.019*** 1.019*** 

 
  

(0.039) (0.039) 

Female labor force    
-0.000 

participation rate    
(0.019) 

Constant 1.407*** 1.694*** 0.769*** 0.770*** 

 (0.049) (0.050) (0.086) (0.140) 

ICC 0.017 0.001 0.010 0.010 

AIC 10961.4 10941.1 10269.9 10271.9 

LL -5477.7 -5465.6*** -5127.0*** -5127.0IN 

N(individuals) 3654 3654 3654 3654 

N(countries) 10 10 10 10 

Note: The coefficients include standard errors in parentheses. For the country-level coefficients, 
significance differences from combining restricted maximum likelihood estimation with Kenward-
Roger correction are reported in cursive in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** p<0.001. 
1 Total parental leave length measures parental leave months. Short refers to 0–6 leave months, 
intermediate to 7–23 months, and long to 24–36 months. 

 

 

6.2 Educational Differences in the Association between 

Parental Leave Length and Completed Fertility 

 

In this part of the analysis I, for simplicity's sake, include all the control variables 

simultaneously instead of stepwise controlling for individual characteristics first and country 

characteristics second. For the same reason, empty models (Model 0) are not included in the 

regression tables in this section, but I do highlight the significance of the log likelihood 

reduction from the empty to uncontrolled model.23 

 

6.2.1 Income-Compensated Parental Leave Length and Completed Fertility 

 

H3: The positive association between income-compensated parental leave length and 

completed fertility is stronger for higher-educated women. 

 

 
23 Detailed models for the educational samples are shown in Appendix B. 



 60 

This is the hypothesis I want to test with the analysis in Table 14. In this table, the 

sample is separated by educational level to investigate whether the association between 

income-compensated parental leave length and completed fertility varies with women's 

education. The table consists of four models, namely Models 1 and 2 for the higher educated 

as well as Models 1 and 2 for the lower educated. Model 1 shows the uncontrolled association 

between income-compensated parental leave length and women's completed fertility; Model 2 

shows the association after controlling for the individual's cohort and marriage history, and 

for the country-level female labor force participation rate. 

For the higher-educated women, the short-leave coefficient of 0.03 in the controlled 

model (Model 2) is minimally positive but insignificant. Thus, I find no evidence that an 

intermediate income-compensated leave is associated with higher completed fertility for these 

women. However, there is a difference when comparing an intermediate with a long leave. 

Namely, for the higher-educated women, the difference is significant in Model 2––a long 

leave is associated with a 0.37-point increase (p<0.001) in the country-mean for completed 

fertility. For the lower-educated women, the same patterns are found in Model 2. Here, too, I 

do not find that an intermediate income-compensated leave is associated with higher 

completed fertility than a short leave, as the short-leave coefficient of 0.11 is insignificant. 

Also for these women, a long leave is associated with a 0.37-point increase in fertility when 

compared to an intermediate leave. However, the significance of this coefficient is somewhat 

weaker (p<0.01; with REML/KR, p<0.05) than what was found for the higher educated. 

There are thus two important findings concerning the association between income-

compensated parental leave length and women's completed fertility in Table 14. First, for 

neither of the educational levels do I find a significant difference between an intermediate and 

short leave. There is considerable statistical uncertainty attached to the short-leave 

coefficients, as evident by the standard errors exceeding the point estimates in the controlled 

models. However, there are some weak indications that the unexpectedly positive short-leave 

coefficient in Table 12 was mostly due to the lower-educated women. These women namely 

have a somewhat stronger positive coefficient, but, that said, the difference from the higher-

educated women is insignificant. Second, the positive association I found when I compared a 

long to an intermediate income-compensated leave in Table 12 is almost identical for women 

with higher and lower education. The long-leave coefficient is size-wise alike for the 

educational samples, but somewhat stronger in significance for the higher-educated women. 

There is one main finding regarding the model fit in Table 14. As evident by the log 

likelihood reduction in Model 1, for both educational samples do the inclusion of income-
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compensated parental leave length only result in a mediocre improvement over the empty 

model (p<0.05). Related to the association of a long leave being more significant for the 

higher-educated women, the exact p-value is somewhat stronger for these women (p<0.02 

versus p<0.04, not shown in Table 14). 

In the main analysis in Table 12, I found no evidence that an intermediate income-

compensated parental leave length is associated with higher completed fertility than a short 

leave. As in the main analysis, the short-leave coefficients in Table 14 are minimally positive 

and slightly more so for the lower-educated women. Nevertheless, the short-leave coefficients 

and educational difference are insignificant. In the main analysis I found evidence that a long 

income-compensated parental leave length is positively associated with women's completed 

fertility when compared to an intermediate leave. By separating the educational levels, it is 

revealed that this association is size-wise alike for both groups of women, but it is somewhat 

more significant for those with higher education. Overall, I find no evidence of a stronger 

positive association between income-compensated parental leave length and completed 

fertility for higher-educated women. Thus, the results do not support H3. 

 
Table 14: The association between income-compensated leave length and completed fertility. 
Higher- and lower-educated women regressed separately. Multilevel, linear regression using 
maximum likelihood estimation. 

 Higher-educated women Lower-educated women 
 Model 1 Model 2 Model 1 Model 2    

Income-compensated parental 
leave length1 

    

Short (ref. intermediate)  0.132 0.035 0.147 0.115    
 (0.125) (0.089) (0.112) (0.131)    

Long (ref. intermediate) 0.366** 0.374*** (**) 0.307* 0.373** (*) 
 (0.126) (0.095) (0.120) (0.137)    

Young cohort (ref. older)  0.163**  0.276*** 
  (0.056)  (0.047)    
Ever married (ref. never)  1.175***  0.922*** 
  (0.061)  (0.050)    
Female labor force  0.022  0.017    

participation rate  (0.018)  (0.026)    
Constant 1.278*** 0.272* 1.196*** 0.247    

 (0.105) (0.115) (0.094) (0.154)    
ICC 0.011 0.003 0.012 0.022 
AIC 4305.5 3968.3 6649.4 6303.4    
LL -2147.7* -1976.2*** -3319.7* -3143.7***  
N(individuals) 1410 1410 2244 2244 
N(countries) 10 10 10 10 
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Note: The coefficients include standard errors in parentheses. For the country-level coefficients, 
significance differences from combining restricted maximum likelihood estimation with Kenward-
Roger correction are reported in cursive in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** p<0.001. 
1 Income-compensated parental leave length measures weighted parental leave months, which refers 
to the number of fully income-compensated months of leave. Short refers to 0–4 weighted leave 
months, intermediate to 5–9 months, and long to 10–14 months. 
 

6.2.2 Total Parental Leave Length and Completed Fertility 

 

H4: The positive association between an intermediate total parental leave length and 

completed fertility, when compared to a short and long leave, is stronger for higher-

educated women. 

 

This is the hypothesis I want to test with the analysis in Table 15. In this table, the 

sample is separated by educational level to investigate whether the association between total 

parental leave length and completed fertility varies with women's education. The table 

consists of four models. For women of each educational level, Model 1 shows the 

uncontrolled association between total parental leave length and women's completed fertility; 

Model 2 shows the association after controlling for the individual woman's cohort and 

marriage history, as well as for the country-level female labor force participation rate. 

For the higher-educated women, the fully controlled model (Model 2) shows a short-

leave coefficient of -0.36 (p<0.01; with REML/KR, p<0.05) and a long-leave coefficient of  

-0.31 (p<0.05; with REML/KR, p<0.10). For the lower-educated women (Model 2), the same 

coefficients are at -0.43 and -0.47 (both p<0.001), respectively. Thus, there are two main 

findings concerning how the association between total parental leave length and completed 

fertility varies with women's educational level. First, after controlling for characteristics at the 

individual and country level, the negative coefficients for both a short and long leave is 

stronger, in size and significance, for the less educated women. Said differently, an 

intermediate leave has a stronger positive association with the fertility of lower-educated 

women. Second, I find the greatest educational difference for a long leave, so it is in the 

response to this kind of leave that higher- and lower-educated women seem to differ the most. 

At first eyesight, the point estimates could also indicate that the lower-educated women in my 

sample are more negatively affected by a long than a short leave, and that the opposite is true 

for higher-educated women. However, because the higher point estimates also have larger 

standard errors, there is no size-wise difference for either educational samples. 
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There is one important finding concerning the model fit in Table 15. That is, 

regardless of the women's educational level, the inclusion of total parental leave length results 

in a strongly significant model improvement over the empty model. This is evident by the log 

likelihood in the uncontrolled Model 1 (p<0.001). Although I find somewhat stronger 

associations for the lower-educated sample, total leave length is thus a highly important 

explanatory variable for women of both educational levels. 

In the main analysis in Table 13, I found that an intermediate total parental leave 

length is positively associated with women's completed fertility when compared to a short and 

long leave. The educational analysis in Table 15 suggests that the positive association is 

somewhat stronger and more significant for the lower-educated women in my sample. Thus, 

the results are contrary to hypothesis H4. This educational difference may indicate that 

women with different educational levels have reacted differently, in terms of fertility, under 

the same family policy circumstances. As a short and long total parental leave may be related 

to market-oriented and general family support, this means that lower-educated women's final 

number of children has suffered more under these circumstances when compared to an 

intermediate leave, which could be related to dual-earner support. 

 

Table 15: The association between total leave length and completed fertility. Higher- and 
lower-educated women regressed separately. Multilevel, linear regression using maximum 
likelihood estimation. 

 Higher-educated women Lower-educated women 
  Model 1 Model 2 Model 1 Model 2 
Total parental leave length1     

Short (ref. intermediate) -0.302*** -0.357** (*) -0.280** -0.429*** (**) 
 (0.076) (0.113) (0.088) (0.125)    
Long (ref. intermediate) -0.438*** -0.314* (†) -0.364*** -0.469*** (**) 

 (0.080) (0.137) (0.090) (0.137)    
Young cohort (ref. older)  0.167**  0.273*** 
  (0.057)  (0.047)    

Ever married (ref. never)  1.161***  0.917*** 
  (0.061)  (0.050)    

Female labor force participation rate  0.021  -0.009 
  (0.025)  (0.023)    

Constant 1.762*** 0.677*** 1.626*** 0.883*** 
 (0.061) (0.183) (0.075) (0.173)    

ICC 0.0022 0.009 0.004 0.013 

AIC 4297.1 3973.0 6642.2 6300.4 
LL -2143.6*** -1978.5*** -3316.1*** -3142.2*** 
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N(individuals) 1410 1410 2244 2244 

N(countries) 10 10 10 10 

Note: The coefficients include standard errors in parentheses. For the country-level coefficients, 
significance differences from combining restricted maximum likelihood estimation with Kenward-
Roger correction are reported in cursive in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** p<0.001. 
1 Total parental leave length measures parental leave months. Short refers to 0–6 leave months, 
intermediate to 7–23 months, and long to 24–36 months. 2 This exact value shows the result from 
combining restricted maximum likelihood with Kenward-Roger correction (REML/KR), not 
maximum likelihood estimation (ML). The country-level variance and, hence, the ICC is 
suspiciously low and unstable with ML––running the model shows different country-level variance 
and ICC each time, but they are estimated to approximately 2.0e-22. This probably has to do with the 
combination of low sample size at both the individual and country level, but, unfortunately, the exact 
reason why this occurs is unknown. Otherwise, the coefficients are quite similar when using ML 
compared to REML/KR, and the ICC appears to stabilize with the inclusion of the control variables. 

 

 

6.3 Sensitivity Tests 

 

To check the robustness of my analysis results, meaning whether they are sensitive to changes 

in model specification, I performed a couple of sensitivity tests. First and foremost, I checked 

for influential countries. A crucial concern in my study is the number of countries included in 

the analysis, and the number is low despite my persistent efforts to optimize the sample. As 

discussed earlier (Section 5.5.3), influential countries dominating the analysis may be a 

challenge with few included countries. Excluding a country can then be expected to weaken, 

strengthen or, worse, change the direction of associations in the sample. It is therefore 

recommended to test for influential countries, which I did by manually excluding one by one 

country from the analyzes to see how it affected the parental leave length coefficients. This I 

did with both my main and educational samples. As expected, several things happened when I 

tried excluding countries, and I do not provide an exhaustive description here24. I rather focus 

on what I perceive as the most important findings when checking for influential countries. 

The first major finding relates to my first leave length measure, income-compensated 

parental leave length. I found that in the main sample, excluding France and Germany led to 

strong increases in the long-leave coefficient––it increased from 0.35 to 0.44 and 0.42, 

respectively. I found similar patterns in the educational samples and particularly so for the 

lower-educated women, where the long-leave coefficient increased from 0.37 to 0.50 without 

 
24 Results from these tests are presented in Appendix C. For simplicity's sake, I only tested excluding countries 

from the full models. Furthermore, I only tested excluding one country at the time, not a cluster of countries. 
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France and 0.51 without Germany. With that, the long-leave coefficient of lower-educated 

women exceeded that of higher-educated women, which was 0.42 without France and 0.39 

without Germany. Descriptive statistics (Section 5.4) show that France has a long income-

compensated leave, which may be linked to maximum dual-earner support. Furthermore, 

France is shown to have a low mean completed fertility, especially for the lower-educated 

women––for them, France has the second lowest mean in the sample. France is typically 

categorized as a general family support country and their parental leave could be described as 

more supportive of general than dual-earner families. Namely, they have a very long leave 

with low income compensation––36 months, or three years, with 40% compensation. Sweden 

is also in the long-leave category, and France is not very dual-earner oriented compared to 

Sweden's 15 leave months with an average income compensation of 83%. Thus, France's 

somewhat misleading position in the long-leave category may be one of the reasons why the 

long-leave coefficient increased with the exclusion of France from the sample. Like France, 

Germany has a very long leave––36 months, or three years. However, with an average 

compensation of 20%, it falls into the intermediate income-compensated leave category. 

Without Germany there is a clear majority of Austrian women in this category. For the main 

and lower-educated sample, Austria has the lowest mean completed fertility and may be 

driving much of the difference between an intermediate and long income-compensated leave. 

The second major finding in the test for influential countries applies to both my leave 

length measures. Regarding income-compensated parental leave length, I found for the main 

sample that excluding Sweden led to the greatest weakening of the positive long-leave 

coefficient. A closer examination showed that this was mostly due to the lower-educated 

women––for them, excluding Sweden reduced the long-leave coefficient from 0.37 to 0.26. 

With my other leave measure, total parental leave length, I found that the short- and long-

leave coefficients dropped in significance and somewhat in size when I excluded Sweden 

from the main sample. However, the opposite happened when I excluded Norway––with 

Norway excluded and only Sweden left in the intermediate-leave category, the short-leave 

coefficient increased from -0.38 to -0.53 and the long-leave coefficient from -0.42 to -0.57. 

Furthermore, for the higher-educated sample, the long-leave coefficient went from moderately 

significant (p<0.05) to insignificant without Sweden. Thus, Sweden seems most important for 

the clear contrast, on the one hand, between an intermediate and long income-compensated 

leave and, on the other hand, between an intermediate and short or long total leave. 

Overall, the test for influential countries shows that the results are sensitive to which 

countries are included, which is expected with few countries in the multilevel analysis. That 
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said, the solution is not to exclude all influential countries, as even the exclusion of one 

country will increase the statistical uncertainty around the estimates. I have pointed to 

important findings regarding what drives my analysis results, and a viable solution is to retain 

influential countries but be aware of and include them in the discussion of the analysis results. 

In addition to testing for influential countries, I checked whether my results for the 

main sample would be different had I, at the country level, controlled for the total fertility rate 

(TFR) or unemployment rate instead of female labor force participation25. Namely, the TFR 

and national unemployment have been highlighted as potentially important country-level 

control variables in studies of family policies and fertility (Kalwij 2010, 510–11). I wanted to 

test if this was true for my sample. Therefore, I replaced the control for female labor force 

participation rate with, first, the TFR, and, second, with the unemployment rate. My results 

showed that neither of the alternative country-level control variables led to significant model 

improvements and the parental leave length coefficients remained about the same. 

  

 
25 Results from these tests are presented in Appendix D. Because I have few countries in my analysis and include 

country-level explanatory variables, I should not include many country-level control variables at the same time. 

That is why I tested replacing female labor force participation rather than adding more control variables to the 

one I already have. 
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7 Discussion and Conclusion 
 

 

In this chapter, I intend to discuss the analysis results from the previous one and integrate 

them into a larger narrative. To accomplish this, I draw on theoretical perspectives and 

previous research from earlier chapters. As is known, I have two measures of parental leave 

length––income-compensated and total parental leave length. The former is useful because it 

takes into account both leave length and income compensation, which could be important 

dimensions for fertility. However, quite different combinations of the two dimensions can 

provide the same length value. Therefore, total leave length is a useful additional measure 

because more similar leave lengths can be grouped together, allowing for a more nuanced 

discussion. In the following, the two parental leave length measures are discussed together. 

The discussion consists of five main sections, where the first two correspond with my 

two research questions. In Section 7.1, I thus discuss whether and in what way parental leave 

length at the country level is associated with women's completed fertility at the individual 

level. In Section 7.2, I further discuss whether and in what way the association between 

parental leave length and completed fertility varies with women's educational level. In Section 

7.3, I go on to discuss whether my results reflect broader welfare state contexts, and, in 

Section 7.4, I discuss the relevance of my results. This chapter, and this thesis, ends with 

Section 7.5, where I give my concluding remarks. 

 

 

7.1 The Association between 

Parental Leave Length and Completed Fertility 

 

As formulated in the introduction, my first research question concerns whether and in what 

way parental leave length at the country level is associated with women's completed fertility 

at the individual level. Based on theory and previous research, I expected to find that women 

with a longer income-compensated parental leave would have higher completed fertility than 

those with a shorter leave (H1). This expectation is partly supported by the analysis. The 

analysis shows, as expected, that a long leave is positively associated with women's final 

number of children when compared to an intermediate leave. However, the analysis shows no 
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difference between a short and intermediate leave. From theory and previous research, I 

further expected to find that women with an intermediate total parental leave would have 

higher completed fertility than those with a short or long leave (H2). The results are in line 

with this expectation, as I find negative fertility associations for a short and long leave when 

compared to an intermediate one. 

 

7.1.1 The Importance of the Right Leave Length 

With my first leave length measure, income-compensated parental leave length, I find that a 

long leave is positively related to women's fertility, and with my second measure, total 

parental leave length, I find the same for an intermediate leave. Based on economic and 

institutional theory, these positive associations may be explained by an effective reduction of 

indirect costs associated with children. A long income-compensated leave and an intermediate 

total leave are, in line with Korpi's (2000) family policy types, what can typically be called 

dual-earner policies. They namely promote reconciliation of work and family. Of importance 

to fertility, indirect opportunity costs are reduced in the context of dual-earner policies. As 

McDonald (2006, 2013) and others describe, there has been a trend towards more gender 

equity in individually oriented institutions such as the education system and the labor market. 

Women have gradually become more able to compete with men in these institutions and are 

more likely to perceive the persistent gendered division of care work as unfair. Becker (1991, 

1992) critically observes that women's increased wages and workload have resulted in women 

now having extensive indirect costs related to children. Especially the opportunity costs are 

high. By this, Becker means that women lose a lot in potential income if and when they are 

away from work in connection with bearing and rearing children. For women to have (more) 

children, it has therefore become important that these indirect opportunity costs are reduced, 

which they are with a long income-compensated leave or intermediate total leave. 

 The positive fertility impact of a long income-compensated and intermediate total 

leave, which can be linked to dual-earner support, may also have to do with women being 

encouraged to combine work and family. First of all, encouraging combination of work and 

family can, in line with economic and institutional theory, have a positive impact on fertility 

by reducing the direct costs of having children. Becker namely argues that the direct costs of 

children are relative to parental income in the sense that the same absolute costs, such as food 

or clothes, are relatively lower when income is higher. In other words, the direct costs may be 

less of a financial burden when the length of parental leave promotes dual-earner families. 
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Second of all, encouraging combination of work and family can have a positive impact on 

fertility in the sense that dual-earner families are more financially secure. Oppenheimer 

(1994, 1995) is critical of Becker's belief that single-earner families, who are gender-

specialized in the sense that women are homemakers and men are providers, stimulate higher 

female fertility. Dual-earner families are better protected against economic uncertainties like 

divorce and illness, Oppenheimer argues, and can therefore provide higher fertility. Studies 

seem to support this point of view. For example, Greulich, Guergoat-Larivière, and Thévenon 

(2017) find that dual-earner families have higher second-birth transitions than single-earner 

families, which they relate to the former being more financially secure. 

With total parental leave length, I find that an intermediate leave is associated with 

approximately the same increase in completed fertility when compared to a short and long 

leave. Based on economic and institutional theory, this could be because both a short and long 

leave encourage women to opt out of work, which may involve high child-related costs. Both 

Pettit and Hook (2005) and Thévenon and Solaz (2014) find evidence that a long total leave 

has a negative impact on women's work attachment. In line with Korpi's family policy types, a 

long total leave could be linked to general family policies, exactly because it encourages 

women to become homemakers. A short total leave can be related to market-oriented policies, 

as women are referred to the market or family and friends to find care services. However, for 

some, opting out of work may be financially beneficial at least for some time, since private 

care can be expensive (OECD 2011, 130). Choosing family and homemaking in light of a 

short or long total leave will generally entail extensive opportunity costs related to time away 

from work, especially long term. Furthermore, with only one breadwinner, the direct costs of 

children become a heavier economic burden as these costs are relative to parental income. As 

Kravdal and Rindfuss argue, having children is expensive for parents, "even if part of their 

education and other expenses are subsidized by the government" (2008, 857). Of general 

family- and market-oriented countries, female labor force participation is often lower in the 

former countries (Korpi 2000, 154–56). This may indicate that a long total leave encourages 

most women out of work. In contrast to a short and long leave, an intermediate leave, which is 

linked to dual-earner support, encourages women to combine work and family. 

In addition to directly or indirectly encouraging women out of work, a short and long 

total leave could also encourage women to prioritize work over family. This may thus also be 

part of the explanation why an intermediate leave is associated with about the same increase 

in completed fertility when compared to a short and long leave. Although a long leave 

encourages homemaking, this involves great financial losses and many women choose work 
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instead. Similarly, a short leave encourages working by minimizing state support for families 

with children. As time go by, women's careers flourish and the indirect costs of leaving work 

may even increase. Consequences of prioritizing work over family may thus be birth 

postponement and reduced fertility, which is in line with Hobson and Oláh (2006) finding 

lower first-birth likelihood in general family support and market-oriented countries. For 

women who have children and return to work shortly after childbirth, private care services are 

an option. However, this is an option likely to involve great direct costs. 

With my first leave measure, income-compensated parental leave length, I find no 

difference in how a short and intermediate leave is associated with women's completed 

fertility. I only find that a long leave is positively associated with fertility compared to an 

intermediate leave. These results imply that when below a certain threshold, increasing the 

income-compensated leave length does not significantly affect fertility. Thus, it seems 

important for women's final number of children that the parental leave entails full income 

compensation over a considerable length of time. This could explain why Baizan, Arpino, and 

Delclòs (2016) find no positive association between women's completed fertility and income-

compensated leave weeks, which they namely measure with a continuous variable. Income-

compensated leave length was to measure an increasing coverage of opportunity costs. Of 

Korpi's family policy types, dual-earner policies have a main focus on covering such costs. 

Thus, an increasing income-compensated leave length could be linked to increasing dual-

earner support. As I only find a difference between an intermediate and long income-

compensated leave, not between a short and intermediate leave, this could indicate that 

completed fertility is only positively related to maximum dual-earner support, not minimal or 

light dual-earner support. Thus, these latter support types do not appear to be fully realized in 

terms of positively influencing women's final number of children. 

At the same time, descriptive statistics and the above discussion of total leave length 

may shed other light on the lacking difference between a short and intermediate income-

compensated leave. From descriptive statistics presented earlier (Section 5.4.3), we know that 

women with a short total leave fall in the category of short income-compensated leave due to 

lacking income compensation. Women with a long total leave mainly fall in the categories of 

either a short or intermediate income-compensated leave, because the compensation varies 

from none to some26. Thus, concerning income-compensated leave, the short-leave category is 

made up of women with a short or long total leave, while the intermediate-leave category 

 
26 Here referring to an income compensation of 40% or less. 
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mainly consists of women with a long total leave. As discussed above, a short and long total 

leave, related to market-oriented and general family support, may encourage work–family 

choices and be ineffective in reducing child-related costs. Thus, this may partly explain the 

lacking difference between a short and intermediate income-compensated leave––these 

categories capture market-oriented and general family support rather than increasing dual-

earner support. In this context, it is also interesting to note that the analysis of total parental 

leave length had better explanatory power. This could indicate that total parental leave length 

has more precise categories than income-compensated parental leave length. 

So far, I have discussed how parental leave can have a positive impact on women's 

completed fertility if it is of the right length. Namely, my analysis shows that a long income-

compensated leave is better than a short or intermediate leave, and that an intermediate total 

leave is better than a short or long leave. As discussed, a long income-compensated leave and 

an intermediate total leave can be linked to dual-earner support, or maximum dual-earner 

support. Thus, a central finding seems to be that the length of parental leave has a positive 

impact on women's completed fertility when oriented towards dual-earner families. However, 

it seems less important whether the income-compensated parental leave length is short or 

intermediate and whether the total parental leave length is short or long. Thus, another central 

finding is that it has little to say for women's fertility whether the parental leave can be linked 

to market-oriented or general family support, or to minimal or light dual-earner support. Note 

that these findings do not mean that women have an explicit perception of whether their 

country offers dual-earner, general family, or market-oriented support. Their perception is 

likely to be more subjective and vague, and it may take form as thoughts that "I cannot have 

children when I want". This is in line with my assumption that women do not have perfect 

overview of family policies in the country they live in (Section 5.3.1). Rather, I assume that 

women, more or less consciously, have an idea of whether family policies in their country are 

'good' or not, meaning whether the institutional context is suitable to having children. 

 

7.1.2 The General Family Support Paradox? 

As argued so far, it does not seem crucial whether the income-compensated parental leave 

length is short or intermediate and whether the total parental leave length is short or long. 

True, there are minimal differences, but for both leave length measures, there are some signs 

that the length that is more costly to the state actually has the least positive impact on fertility. 
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More specifically, it may be that parental leave lengths linked to general family support are 

least effective in stimulating women's fertility. 

The analysis of total parental leave length shows that the positive impact of an 

intermediate leave is somewhat greater when compared to a long rather than a short leave. As 

described, a long leave may be linked to general family support as women are encouraged out 

of work. A short leave, on the other hand, may be linked to market-oriented support as 

women are referred to the market for care services. What is interesting about this finding, 

although insignificant, is that a parental leave length linked to general families is likely to 

involve higher costs for the state than one linked to markets. Namely, with a market-oriented 

(absence of) leave, the idea is that the individual and the family should manage themselves 

through market-based solutions that are adapted to their needs. However, with a general 

family-oriented leave, the idea is to support families, although of a particular kind. 

In the analysis of income-compensated parental leave length, I find an insignificant 

fertility association when comparing a short to an intermediate leave, but nevertheless not in 

the direction I expected. Namely, after controlling for relevant characteristics, an intermediate 

leave has a minimally negative association with fertility compared to a short leave. This 

negative association should not be overstated, however, as it is small and has large statistical 

uncertainty attached to it. Nevertheless, an intermediate income-compensated leave will be 

more expensive for the state than a short leave, as it means providing a more generous 

combination of leave length and income compensation. Like the analysis of total leave length, 

the analysis of income-compensated leave length thus shows how a more costly parental leave 

is not necessarily associated with higher completed fertility. A more costly leave may actually 

have a minimally negative impact on women's fertility compared to a less costly one. 

Income-compensated parental leave length was meant to measure increasing coverage 

of opportunity costs and, hence, increasing dual-earner support. However, as discussed above, 

in my sample an intermediate income-compensated leave is empirically linked to a long total 

leave, and hence to general family support. Furthermore, a short income-compensated leave is 

linked to a short or long total leave, and hence to a mix of market-oriented and general family 

support. Thus, to some extent, the analysis of income-compensated leave points in the same 

direction as the analysis of total leave. Namely, a general family-oriented parental leave 

length comes out worst in terms of completed fertility in my analysis of women from 10 

OECD countries. My results thus seem to support the view that the general family policy 

model, which more accurately promotes male-breadwinner female-homemaker families, is 

outdated (Hobson and Oláh 2006). 
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7.1.3 Is Parental Leave Length Associated with Completed Fertility? 

As for my first research question, I conclude that the country-level length of parental leave 

that women had in their family-establishing year is associated with their individual-level 

completed fertility. When it is of the right length, parental leave is positively associated with 

the total number of children women have by the end of their reproductive years. More 

specifically, it has a positive impact that the total leave length is not too short or too long, and 

that the income-compensated leave length is at its maximum, indicating a generous 

combination of length and compensation. This means that leave lengths linked to dual-earner 

support seem to be positively related to fertility, which could have to do with providing good 

coverage of women's opportunity costs and encouraging them to combine work and family. 

It has little to say whether the total leave is short or long, or whether the income-

compensated leave is short or intermediate. Results, although insignificant, however point 

towards a long total leave and an intermediate income-compensated leave having somewhat 

less of a positive fertility impact than a short total and income-compensated leave. This is 

interesting, as the former lengths entail higher costs for the state. It seems that parental leave 

lengths that could be linked to general family support may have a slightly less positive impact 

on fertility than one that could be linked to market-oriented (lack of) support. 

 

 

7.2 Educational Differences in the Association between 

Parental Leave Length and Completed Fertility 

 

My second research question concerns whether and in what way the association between 

parental leave length and completed fertility varies with women's educational level. Based on 

theory and previous research, I expected to find the positive association between income-

compensated parental leave length and completed fertility to be stronger for higher-educated 

women (H3). The expectation is not supported by the analysis, as I find no educational 

difference. I further expected an intermediate total leave to have a stronger positive 

association with higher-educated women's completed fertility when compared to a short and 

long leave (H4). The results are contrary to this, as the contrast between an intermediate leave 

on the one hand and a short or long leave on the other is stronger for lower-educated women. 
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The educational differences are not major, but nevertheless interesting. Without overstating 

these meager differences, I start by discussing what may explain them. 

The result that an intermediate total leave has a slightly more positive impact on 

lower-educated women's fertility may have to do with them being more likely to leave work 

in the context of a short and long total leave. In line with Becker (1991, 1992), this has to do 

with lower-educated women having lower opportunity costs, or potential income losses, 

associated with having children. Namely, these women typically have lower wages, so it is 

not that expensive for them to leave work for bearing and rearing children. Furthermore, 

lower-educated women are more likely to be in insecure employment and have poor career 

prospects, "making conventional gender roles appear more attractive" (Baizan et al. 2016, 10). 

However, with opting out of work, the direct costs of children become a heavier financial 

burden and the long-term opportunity costs will be high despite lower-educated women's 

generally low wages. Furthermore, and in line with Oppenheimer (1994, 1995), single-earner 

families are less financially secure than dual-earner families. Research seems to support this 

and argues that financial security is essential to women's decision to have children (Greulich 

et al. 2017). Thus, it can be difficult for lower-educated women who opt out of work to have 

more children. However, permanently opting out of work and forming male-breadwinner 

female-homemaker families seems more likely in the context of a long than short total leave 

(Pettit and Hook 2005; Thévenon and Solaz 2014). This is in line with literature describing 

particularly low female labor force participation in general family countries (Ellingsæter 

2003, 420; Korpi 2000, 154–56). Namely, and as described, a long total leave could be linked 

to general family support. 

That higher-educated women have a somewhat weaker contrast between an 

intermediate and a short or long total leave may be because they are more likely to stay 

working in the context of the latter leave lengths. Because of their higher opportunity costs, 

higher-educated women are, in line with economic theory, less likely to leave work. In the 

context of a long leave, it is possible to think they could actually benefit from utilizing only 

some of the extensive leave length. Of course, the fact that higher-educated women stay 

working can have a negative impact on their final number of children, as my results also 

suggest. Higher-educated women prioritizing work is an important explanation for why 

Hobson and Oláh (2006) find lower first-birth likelihood for higher-educated women in 

general family and market-oriented countries. Nevertheless, my results may indicate that 

staying in work also stimulates better personal economy and financial security. Hence, the 

completed fertility of higher-educated women is not as low as that of lower-educated women. 
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In line with my theoretical perspectives, the educational difference in total parental 

leave length, although small, may also have to do with lower-educated women having lower 

income if they, in the context of a short or long leave, stay working after childbirth. As 

described, higher-educated women are reluctant to leave paid work. However, there are also 

lower-educated women who will not afford to leave work in the context of a short or long 

total leave, which may be linked to market-oriented and general family support. In my 

sample, there is namely a link between low income compensation27 and a short or long total 

leave (Section 5.4.3). Hence, leaving work would entail a considerable loss in terms of 

foregone earnings, despite lower-educated women's lower wages. Staying in work and paying 

for private care services after childbirth will nevertheless be a greater financial challenge for 

lower-educated women, because their wages are generally lower. Brewster and Rindfuss 

(2000, 282) speak of a negative learning mechanism following women's first-birth  

transition––when women have learned how difficult it is to juggle work and family, the result 

may be an amplified, negative impact of working on continued childbearing. Since lower-

educated women have lower income and thus may struggle more to pay for care services, the 

negative learning mechanism may be somewhat stronger for them. However, they may also 

postpone entry into motherhood altogether because of their low income. This is in line with 

me finding late motherhood among the lower-educated women in my sample (Section 5.4.2). 

It is reasonable to believe that childbearing preferences may vary with women's 

educational level. Some women are more family-oriented than others and have stronger 

preferences for homemaking and having many children. Generally, these women are likely to 

have lower education, because investing a lot of resources in taking a higher education is not 

rational if one prioritizes family life over working life. Oppositely, higher-educated women 

are likely to be more work-oriented and have weaker preferences for having many children. 

From my data, I unfortunately cannot say whether childbearing preferences vary between the 

educational levels in my sample. If one nevertheless assumes that lower-educated women to 

some extent are more family-oriented than higher-educated women, this underlines that the 

fertility of the former group has been most harmed by a short and long total leave. 

I find the greatest educational difference when I compare an intermediate to a long 

total leave. Interestingly, lower-educated women's fertility is more negatively impacted by a 

long leave or, said differently, more positively impacted by an intermediate leave. A long 

total leave could be called a form of general family support, mainly aimed at lower-educated 

 
27 Here referring to an income compensation of 40% or less. 
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women, considering that they have lower costs related to long work breaks. In contrast, an 

intermediate total leave could be called a form of dual-earner support, and higher-educated 

women are the main target of and have the most to gain from such support (OECD 2011, 91). 

Researchers such as Hobson and Oláh (2006) have found that, in general family support 

countries, higher-educated women have lower first-birth likelihood than lower-educated 

women. This implies that higher-educated women are more negatively affected by general 

family support. They find no such educational difference in dual-earner countries, implying 

that dual-earner support is important for both educational groups, but especially for higher-

educated women. My results are thus contrary to these findings. As discussed, this could, in 

line with economic and institutional theory, indicate a positive impact of combining work and 

family and having more income to spend on children. 

When it comes to educational differences in the association between income-

compensated parental leave length and women's completed fertility, I found none. A crucial 

concern in my study is the relatively few countries included in the analysis. This could result 

in influential countries dominating the analysis by either strengthening or weakening the 

analysis results. The sensitivity test for influential countries shows that with France excluded 

and only Norwegian and Swedish women in the long-leave category, the positive difference 

between an intermediate and long leave is in fact stronger for lower-educated women. This is 

contrary to my hypothesis, H3. France is typically highlighted as a general family support 

country that nevertheless draws on the dual-earner policy model (see e.g. Korpi 2000). 

However, France differs from Norway and Sweden in the sense that it has a much longer and 

poorer income-compensated leave. It could, perhaps, be described as having a particularly 

generous general family-oriented leave. As discussed above, a long total parental leave can 

hinder lower-educated women's further childbearing, namely by encouraging them to leave 

work. However, higher-educated women may benefit from using only some of the extensive 

leave. This may be one of the reasons why I find a stronger educational difference once 

France is excluded from the sample––without France, there is a stronger contrast between an 

intermediate and a long income-compensated leave, and more so for lower-educated women. 

 

7.2.1 Does the Association between Parental Leave Length and 

Completed Fertility Vary with Educational Level? 

As for my second research question, I conclude that there are meager educational differences 

in the association between parental leave length and women's completed fertility. However, 
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without overstating these differences, they point to lower-educated women's fertility being 

somewhat more sensitive to the length of parental leave than that of higher-educated women. 

Namely, the contrast between an intermediate total leave, linked to dual-earner support, and a 

short or long total leave, linked to market-oriented and general family support, is slightly 

stronger for these women. This is contrary to what I expected. Assuming that lower-educated 

women are more family-oriented than higher-educated women, this underlines that the former 

group has had the most to lose in terms of fertility on a short and long total leave. Importantly, 

women with lower education seem to be more positively affected by an intermediate total 

leave and more negatively affected by a long total leave. This is interesting considering that 

the former is typically aimed at higher-educated women and the latter at lower-educated 

women. Although this is the biggest educational difference found, it is still small. 

 

 

7.3 Broader Welfare State Contexts 

 

Given that previous research has generally found weak or insignificant associations between 

leave and different measures of individual-level fertility, I was prepared that this could be the 

case in my sample as well. Insignificant associations are for example found by Baizan et al. 

(2016), who study income-compensated leave length and women's completed fertility, and 

Hilgeman and Butts (2009), who study leave duration and payment and women's realized 

fertility. Interestingly, I find strong associations between parental leave length and women's 

completed fertility in my main and educational samples, both in terms of size and statistical 

significance. 

It may be that my relatively strong findings have to do with capturing broader welfare 

state contexts. As discussed in the introduction (Section 1.1), a measuring issue when 

studying family policies and fertility is the challenge in isolating the fertility effect of one 

particular policy. Part of the challenge is that the effect of an individual family policy may be 

strengthened by there being similar policies in place (Neyer and Andersson 2008, 701–2). For 

example, Sweden and Norway not only have a parental leave length that could be 

characterized as dual-earner oriented, as they can also be said to have a dual-earner policy 

model more generally. In these countries, there were several reconciliation policies in place in 

the 1990s, as they for example had a father's quota of parental leave and a well-developed day 

care system. Welfare state theorist Esping-Andersen (2011, 135) argues that the dual-earner 
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policies in a country typically develop in a simultaneous manner, making it challenging to 

separate the impact of one particular policy. 

Concerning whether I capture broader welfare state contexts, it may also be interesting 

to note that the analysis of total parental leave length has better explanatory power than the 

analysis of income-compensated leave length. From the perspective of policy models, or 

welfare regimes, the former measure can be considered less ambiguous. For example, France 

falls into the long-leave category and all Norwegian observations in the intermediate-leave 

category of total leave. With income-compensated leave, however, France falls into the long-

leave category, which could be linked to maximum dual-earner support, and some Norwegian 

observations in the intermediate-leave category, which is more of a dual-earner light category. 

Björklund points out that discoveries of strong fertility differences between Nordic and other 

countries may have to do with the former having a battery of family policies that 

"complement each other in a useful way (from the perspective of raising fertility)" (2007, 8). 

This argument is thus particularly relevant for my analysis of total parental leave length. 

 However, sensitivity tests for both parental leave length measures show that Sweden is 

more important for the strong results than Norway. This could have connection with Norway 

historically having had a more "hybrid family policy model" (Ellingsæter 2003, 421), which 

means it has combined high levels of dual-earner and general family support (Korpi 2000). 

 

 

7.4 Relevant Today? 

 

This study of the association between parental leave length and women's completed fertility 

focuses on cohort 1960–65 and family policy data from 1991–96, which makes it appropriate 

to discuss whether my findings are relevant to today's society. Namely, I find that parental 

leave lengths that can be linked to (maximum) dual-earner support have been of particular 

importance to women's final number of children. Whether the length of parental leave can be 

linked to market-oriented or general family support, or minimal or light dual-earner support, 

seems less important. 

On the one hand, it is conceivable that the positive fertility impact of a dual-earner 

oriented parental leave has become all the more important. From the 1990s to the present day 

it has namely become more common for women to take higher education and enter the labor 

market, where they compete against men. From 2002 to 2018 in the European Union 
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countries, the average proportion of women with higher education by age 30–34 increased 

from 24 to 46% (Eurostat 2020a). Furthermore, in 1990, the OECD average for female labor 

force participation was at 58%, but by 2018 it had increased to 65% (OECD.Stat 2020a)28. 

This average for female labor force participation hides great cross-national variation  

though––among the 10 OECD countries in my study, the most significant increases have 

occurred in countries that are typically categorized as having a general family policy model. 

The largest increase from 1990 to 2018 occurred in Spain, where the participation rose from 

42 to 70%. (OECD.Stat 2020a) Thus, in light of these developments, dual-earner family 

policies may have become even more important for women's completed fertility. The 

acceptance of and support to dual-earner families has probably been strengthened since the 

1990s (Ellingsæter 2003, 420–21; Hobson and Oláh 2006, 206). In line with my analysis, this 

could be a development in the right direction in terms of increasing women's completed 

fertility. On that note, it is worth repeating that family policies work together. Several family 

policies of the same type may amplify the effect of one individual policy, or, oppositely, the 

effect of one individual policy may be counteracted by family policies of another type (Neyer 

and Andersson 2008). Although women's educational attainment and labor force participation 

have increased since the 1990s, the fertility effect of implementing a dual-earner oriented 

parental leave may thus depend on whether other dual-earner policies are present. 

On the other hand, declining fertility has been observed in the Nordic countries in the 

last ten years (Hart and Kravdal 2020). This casts doubt on whether a dual-earner oriented 

family policy in general and parental leave length in particular has become more important for 

fertility. In March this year, Statistics Norway (Sønstebø 2020) reported that the total fertility 

rate had reached a record low of 1.53, and this marks the third consecutive year that the 

national fertility rate has never been lower. A recent report by Hart and Kravdal "summarizes 

the results from five research projects on fertility in Norway" (2020, 9), with the intention of 

highlighting the recent fertility decline and formulating possible political measures. The 

authors argue that family policy change is not the main factor behind the decline, as these 

policies have mainly remained unchanged or been slightly improved in the last decade (Hart 

and Kravdal 2020, 40). However, one of the summarized research projects is a survey study 

and shows that high child-related costs are a reason why women do not want (more) children 

and that family policy measures may have a positive impact (Cools and Strøm 2020). The 

state can, for example, further subsidize day care and after-school care as well as extend the 

 
28 This refers to the percentage of women of working age (15–64) who participates in the labor force. 
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well-compensated parental leave. The survey study by Cools and Strøm thus seems to indicate 

that dual-earner support is still important for fertility decisions in the Norwegian context. 

When one is in the midst of a fertility decline, as we are now in the Nordic countries, it 

is difficult to say what this is due to and whether the development would be worse without a 

generous family policy, among reflected in today's parental leave scheme. As McDonald has 

argued, the fertility impact of one particular policy may namely "be more evident in its 

absence than in its presence" (2007, 25). Some survey and interview studies give reason to 

believe that it is still important for women's fertility that family policies facilitate and promote 

dual-earner families (Cools and Strøm 2020; Ellingsæter and Pedersen 2016), although this 

has not always been shown as strong effects or associations in quantitative research. 

 

 

7.5 Concluding Remarks 

 

Research reviews have concluded that there is particular uncertainty as to whether parental 

leave has any effect of fertility, and that, for family policies in general, the greatest 

uncertainty is whether they could impact completed fertility (Bergsvik, Fauske, and Hart 

2020; Thévenon and Gauthier 2011). The intention with this study was thus to further 

elucidate the association between parental leave length and women's completed fertility, 

meaning the total number of children women have by the end of their reproductive years. 

Specifically, my research questions concerned how parental leave length at the country level 

is associated with women's completed fertility at the individual level, as well as how this 

association varies with women's level of education. To answer these questions, I conducted 

multilevel modeling with data on 10 OECD countries, focusing on parental leave schemes in 

1991–96 and women of birth cohort 1960–65. The analysis results were then integrated into a 

larger narrative by drawing on economic and institutional theory and previous research. With 

my contribution, we are one step closer to understanding whether and in what way parental 

leave is associated with women's final number of children. 

 

7.5.1 Study Limitations and Suggestions for Further Research 

Despite persistent efforts to optimize the sample, only 10 countries were included in the 

analysis. This is a relatively low number for multilevel modeling. Consequently, the country-

level variables had great statistical uncertainty attached to them when compared to the 
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individual-level variables. However, I followed several methodological recommendations to 

make the estimates as stable as possible, such as avoiding many country-level variables in the 

analysis at the same time and conducting linear multilevel modeling. Another possible 

consequence of having few included countries in one's multilevel models is that influential 

countries can dominate the analysis results. Sensitivity tests showed that influential countries 

were in fact present in my analyzes. This was a challenge I encountered by including main 

results from the sensitivity tests in the discussion of the analysis results. Ideally, I would have 

been able to include more countries in the analysis, but with this being difficult, I thus used 

several measures to limit the negative impact of having few included countries. 

 This multilevel study had some surprising results regarding how the association 

between parental leave length and completed fertility varies with women's educational level. 

My study thus indicates the importance of distinguishing between educational level also in 

future research. At the same time, there were some limitations with my operationalization of 

education. Firstly, I lacked information about the exact time women attained their educational 

level. Thus, some women may have educated themselves between births or after finishing 

their reproductive years. Secondly, I distinguished only between women with lower and 

higher education, where the former category included both women with low and medium 

education. The main reason was that there were few women in the sample who had just low 

education. However, it is conceivable that there are significant differences between the least 

educated women and those with somewhat higher education (see e.g. Baizan et al. 2016). 

Thus, with a more precise operationalization of women's educational level in future research, 

it would be possible to go even deeper into how the association between parental leave and 

fertility varies with women's education. 

Most research on parental leave length and fertility uses either a measure of total leave 

length or income-compensated leave length, making it a great advantage that this study uses 

both. By combining the two leave length measures, I got a more detailed description of the 

association between the length of parental leave and women's completed fertility. However, 

because of a close relationship between the total length and income compensation of parental 

leave, I could not control for income-compensation differences in my analysis of total leave 

length. Hence, I cannot say for certain that the associations I found were not partly due to 

such differences. Nevertheless, analyzing both income-compensated and total leave length 

made the analysis and discussion more nuanced. In order to gain further clarity on the 

relationship between parental leave and fertility, I would argue that future research could 

benefit from using both leave length measures if the necessary information is available. If 
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multilevel models are to be used, a higher number of countries in the analysis will likely make 

it easier to isolate the total leave length dimension from the income compensation dimension. 
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Appendices 
 

 

Appendix A: Models Estimated with Restricted Maximum 

Likelihood and Kenward-Roger Correction 

 

Table A.1: The association between income-compensated leave length and completed fertility. 
Main sample. Multilevel, linear regression using restricted maximum likelihood estimation and 
Kenward-Roger correction. 

 Model 0 Model 1 Model 2 Model 3    
Income-compensated parental 
leave length1 

     

Short (ref. intermediate)  0.188 0.058 0.088    

  (0.119) (0.111) (0.123)    

Long (ref. intermediate)  0.393*** 0.366*** 0.345**  

  (0.114) (0.106) (0.113)    

High education (ref. lower)   0.113** 0.112**  

   (0.035) (0.035)    

Young cohort (ref. older)   0.239*** 0.236*** 

   (0.037) (0.037)    

Ever married (ref. never)   1.024*** 1.024*** 

   (0.039) (0.039)    

Female labor force    0.023    

participation rate    (0.024)    

Constant 1.407*** 1.198*** 0.302** 0.207    

 (0.052) (0.097) (0.097) (0.144)    

ICC 0.019 0.017 0.018 0.022 

N(individuals) 3654 3654 3654 3654 
N(countries) 10 10 10 10 

Note: The coefficients include standard errors in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** 
p<0.001. 1 Income-compensated parental leave length measures weighted parental leave months, 
which refers to the number of fully income-compensated months of leave. Short refers to 0–4 
weighted leave months, intermediate to 5–9 months, and long to 10–14 months. 

 

Table A.2: The association between total leave length and completed fertility. Main sample. 
Multilevel, linear regression using restricted maximum likelihood estimation and Kenward-
Roger correction. 

 Model 0 Model 1 Model 2 Model 3 
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Total parental leave length1     
Short (ref. intermediate)   -0.311*** -0.377*** -0.364**  

 
 (0.070) (0.097) (0.111)    

Long (ref. intermediate)  -0.424*** -0.419*** -0.402**  
 

 (0.073) (0.108) (0.133)    
High education (ref. lower)   0.113** 0.113**  
 

  (0.035) (0.035)    
Young cohort (ref. older)   0.236*** 0.236*** 
 

  (0.037) (0.037)    
Ever married (ref. never)   1.020*** 1.021*** 
 

  (0.039) (0.039)    
Female labor force    0.006    

participation rate    (0.023)    
Constant 1.407*** 1.706*** 0.764*** 0.728*** 

 (0.052) (0.059) (0.096) (0.164)    
ICC 0.019 0.003 0.015 0.017 

N(individuals) 3654 3654 3654 3654 

N(countries) 10 10 10 10 

Note: The coefficients include standard errors in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** 
p<0.001. 1 Total parental leave length measures parental leave months. Short refers to 0–6 leave 
months, intermediate to 7–23 months, and long to 24–36 months. 

 

Table A.3: The association between income-compensated leave length and completed fertility. 
Higher- and lower-educated women regressed separately. Multilevel, linear regression using 
restricted maximum likelihood estimation and Kenward-Roger correction. 

 Higher-educated women Lower-educated women 
 Model 1 Model 2 Model 1 Model 2    

Income-compensated parental 
leave length1 

    

Short (ref. intermediate)  0.134 0.029 0.178 0.146    
 (0.144) (0.112) (0.136) (0.163)    

Long (ref. intermediate) 0.373** 0.359** 0.360* 0.404*   
 (0.141) (0.115) (0.142) (0.160)    

Young cohort (ref. older)  0.169**  0.280*** 
  (0.057)  (0.048)    
Ever married (ref. never)  1.174***  0.922*** 
  (0.061)  (0.050)    
Female labor force  0.024  0.024    

participation rate  (0.023)  (0.031)    
Constant 1.271*** 0.264† 1.164*** 0.190    

 (0.119) (0.140) (0.113) (0.187)    
ICC 0.018 0.010 0.021 0.038 
N(individuals) 1410 1410 2244 2244 
N(countries) 10 10 10 10 
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Note: The coefficients include standard errors in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** 
p<0.001. 1 Income-compensated parental leave length measures weighted parental leave months, 
which refers to the number of fully income-compensated months of leave. Short refers to 0–4 
weighted leave months, intermediate to 5–9 months, and long to 10–14 months. 
 

Table A.4: The association between total leave length and completed fertility. Higher- and 
lower-educated women regressed separately. Multilevel, linear regression using restricted 
maximum likelihood estimation and Kenward-Roger correction. 

 Higher-educated women Lower-educated women 
  Model 1 Model 2 Model 1 Model 2 
Total parental leave length1     

Short (ref. intermediate) -0.317*** -0.336* -0.309** -0.438**  
 (0.087) (0.134) (0.102) (0.149)    
Long (ref. intermediate) -0.445*** -0.298† -0.384*** -0.465**  

 (0.091) (0.164) (0.105) (0.167)    
Young cohort (ref. older)  0.172**  0.278*** 
 

 (0.058)  (0.048)    
Ever married (ref. never)  1.165***  0.919*** 
 

 (0.061)  (0.050)    
Female labor force participation rate  0.025  -0.002    
 

 (0.030)  (0.028)    
Constant 1.767*** 0.641** 1.643*** 0.852*** 
 (0.071) (0.215) (0.087) (0.208)    
ICC 0.002 0.020 0.007 0.024 

N(individuals) 1410 1410 2244 2244 

N(countries) 10 10 10 10 

Note:  The coefficients include standard errors in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** 
p<0.001. 1 Total parental leave length measures parental leave months. Short refers to 0–6 leave 
months, intermediate to 7–23 months, and long to 24–36 months. 
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Appendix B: Detailed Models for the Educational Samples 

 
 

Table B.1: The association between income-compensated leave length and completed fertility. Higher- and lower-educated women regressed separately. 
Multilevel, linear regression using maximum likelihood estimation. 
 Higher-educated women Lower-educated women 
 Model 0 Model 1 Model 2 Model 3 Model 0 Model 1 Model 2 Model 3 
Income-

compensated 

parental 

leave length1 

    

    

Short (ref.  0.132 0.016 0.035  0.147 0.094 0.115    

Intermediate)  (0.125) (0.092) (0.089)  (0.112) (0.126) (0.131)    

Long (ref.   0.366** 0.401*** 0.374*** (**)  0.307* 0.393** 0.373** (*) 
Intermediate)  (0.126) (0.096) (0.095)  (0.120) (0.131) (0.137)    

Young cohort   0.172** 0.163**   0.280*** 0.276*** 

(ref. older)   (0.056) (0.056)   (0.047) (0.047)    

Ever married   1.181*** 1.175***   0.921*** 0.922*** 

(ref. never)   (0.061) (0.061)   (0.050) (0.050)    

Female labor force    0.022    0.017    

participation rate    (0.018)    (0.026)    

Constant 1.451*** 1.278*** 0.352*** 0.272* 1.357*** 1.196*** 0.315** 0.247    

 (0.062) (0.105) (0.097) (0.115) (0.045) (0.094) (0.115) (0.154)    

ICC 0.022 0.011 0.004 0.003 0.013 0.012 0.021 0.022 

AIC 4309.5 4305.5 3967.8 3968.3 6652.0 6649.4 6301.8 6303.4 

LL -2151.8 -2147.7* -1976.9*** -1976.2IN -3323.0 -3319.7* -3143.9*** -3143.7IN 

N(individuals) 1410 1410 1410 1410 2244 2244 2244 2244 

N(countries) 10 10 10 10 10 10 10 10 

Note: The coefficients include standard errors in parentheses. For the country-level coefficients, significance differences from combining restricted maximum likelihood 

estimation with Kenward-Roger correction are reported in cursive in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** p<0.001. 1 Income-compensated parental leave length 
measures weighted parental leave months, which refers to the number of fully income-compensated months of leave. Short refers to 0–4 weighted leave months, 

intermediate to 5–9 months, and long to 10–14 months. 
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Table B.2: The association between total leave length and completed fertility. Higher- and lower-educated women regressed separately. Multilevel, linear 
regression using maximum likelihood estimation. 
 Higher-educated women Lower-educated women 
 Model 0 Model 1 Model 2 Model 3 Model 0 Model 1 Model 2 Model 3 
Total parental leave 

length1     
    

Short (ref.  -0.302*** -0.400*** (**) -0.357** (*)  -0.280** -0.409*** -0.429*** (**) 
intermediate)  (0.076) (0.102) (0.113)  (0.088) (0.113) (0.125)    

Long (ref.  -0.438*** -0.385*** (**) -0.314* (†)  -0.364*** -0.441*** -0.469*** (**) 
intermediate)  (0.080) (0.108) (0.137)  (0.090) (0.117) (0.137)    

Young cohort   0.175** 0.167**   0.271*** 0.273*** 

(ref. older)   (0.057) (0.057)   (0.047) (0.047)    

Ever married   1.161*** 1.161***   0.919*** 0.917*** 

(ref. never)   (0.061) (0.061)   (0.050) (0.050)    

Female labor force    0.021    -0.009    

participation rate    (0.025)    (0.023)    

Constant 1.451*** 1.762*** 0.805*** 0.677*** 1.357*** 1.626*** 0.830*** 0.883*** 

 (0.062) (0.061) (0.105) (0.183) (0.045) (0.075) (0.108) (0.173)    

ICC 0.022 0.0022 0.009 0.009 0.013 0.004 0.014 0.013 

AIC 4309.5 4297.1 3971.7 3973.0 6652.0 6642.2 6298.5 6300.4    

LL -2151.8 -2143.6*** -1978.8*** -1978.5IN -3323.0 -3316.1*** -3142.3*** -3142.2IN    

N(individuals) 1410 1410 1410 1410 2244 2244 2244 2244 

N(countries) 10 10 10 10 10 10 10 10 

Note:  The coefficients include standard errors in parentheses. For the country-level coefficients, significance differences from combining restricted maximum likelihood 

estimation with Kenward-Roger correction are reported in cursive in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** p<0.001. 1 Total parental leave length measures 

parental leave months. Short refers to 0–6 leave months, intermediate to 7–23 months, and long to 24–36 months. 2 This exact value shows the result from combining 

restricted maximum likelihood with Kenward-Roger correction (REML/KR), not maximum likelihood estimation (ML). The country-level variance and, hence, the ICC is 

suspiciously low and unstable with ML––running the model shows different country-level variance and ICC each time, but they are estimated to approximately 2.0e-22. 

This probably has to do with the combination of low sample size at both the individual and country level, but, unfortunately, the exact reason why this occurs is unknown. 

Otherwise, the coefficients are quite similar when using ML compared to REML/KR, and the ICC appears to stabilize with the inclusion of the control variables. 
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Appendix C: Sensitivity Test for Influential Countries 
 

Since the main focus is on how excluding a country influences the parental leave coefficients, only they are included in the following tables. The 

models are fully controlled. The following model, in parenthesis, excludes the following country: Austria (1), Belgium (2), France (3), Germany 

(4), Italy (5), Norway (6), Spain (7), Sweden (8), the UK (9), the US (10). 

 
Table C.1: The association between income-compensated leave length and completed fertility. Main sample. Multilevel, linear regression using maximum 
likelihood estimation. 
 Model 1 Model 2 Model 3 Model 4 Model 5    Model 6 Model 7 Model 8 Model 9 Model 10    
Income-

compensated 

leave length1 

          

Short (ref. 0.003 0.069 0.041 0.160 0.040    0.075 0.090 0.056 0.081 0.170†   

intermediate) (0.117) (0.108) (0.088) (0.120) (0.095)    (0.112) (0.106) (0.078) (0.114) (0.101)    

Long (ref. 0.291** 0.351*** 0.440*** 0.420*** 0.312**  0.361** 0.355*** 0.277** 0.348*** 0.316*** 

intermediate) (0.109) (0.102) (0.100) (0.114) (0.095)    (0.137) (0.103) (0.087) (0.102) (0.093)    

N(individuals) 3464 3404 3355 3245 3153 3264 3184 3364 3187 3266 

Note: The coefficients include standard errors in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** p<0.001. 1 Income-compensated parental leave length measures weighted 

parental leave months, which refers to the number of fully income-compensated months of leave. Short refers to 0–4 weighted leave months, intermediate to 5–9 months, 

and long to 10–14 months. 
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Table C.2: The association between total leave length and completed fertility. Main sample. Multilevel, linear regression using maximum likelihood estimation. 
 Model 1 Model 2 Model 3 Model 4 Model 5    Model 6 Model 7 Model 8 Model 9 Model 10    
Total leave 

length1 
          

Short (ref. -0.375*** -0.383*** -0.406*** -0.388*** -0.361*** -0.531*** -0.410*** -0.296** -0.387*** -0.296**  

intermediate) (0.093) (0.100) (0.089) (0.097) (0.096)    (0.126) (0.096) (0.101) (0.104) (0.101)    

Long (ref. -0.368*** -0.420*** -0.502*** -0.453*** -0.317*   -0.573*** -0.427*** -0.328** -0.419*** -0.381*** 

intermediate) (0.110) (0.116) (0.107) (0.121) (0.129)    (0.132) (0.106) (0.111) (0.113) (0.105)    

N(individuals) 3464 3404 3355 3245 3153 3264 3184 3364 3187 3266 

Note: The coefficients include standard errors in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** p<0.001. 1 Total parental leave length measures parental leave months. 

Short refers to 0–6 leave months, intermediate to 7–23 months, and long to 24–36 months. 
 

 
Table C.3: The association between income-compensated leave length and completed fertility. Higher-educated sample. Multilevel, linear regression using 
maximum likelihood estimation. 
 Model 1 Model 2 Model 3 Model 4 Model 5    Model 6 Model 7 Model 8 Model 9 Model 10    
Income-

compensated 

leave length1 

          

Short (ref. -0.002 -0.000 0.030 0.052 0.046    0.055 0.037 0.028 0.021 0.102    

intermediate) (0.103) (0.079) (0.088) (0.130) (0.089)    (0.100) (0.097) (0.077) (0.105) (0.079)    

Long (ref. 0.338** 0.371*** 0.419*** 0.394** 0.380*** 0.427*** 0.367*** 0.336*** 0.372*** 0.345*** 

intermediate) (0.106) (0.085) (0.106) (0.131) (0.096)    (0.119) (0.103) (0.088) (0.102) (0.084)    

N(individuals) 1359 1288 1277 1275 1354 1203 1260 1267 1128 1279 

Note: The coefficients include standard errors in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** p<0.001. 1 Income-compensated parental leave length measures weighted 

parental leave months, which refers to the number of fully income-compensated months of leave. Short refers to 0–4 weighted leave months, intermediate to 5–9 months, 

and long to 10–14 months. 
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Table C.4: The association between income-compensated leave length and completed fertility. Lower-educated sample. Multilevel, linear regression using 
maximum likelihood estimation. 
 Model 1 Model 2 Model 3 Model 4 Model 5    Model 6 Model 7 Model 8 Model 9 Model 10    
Income-

compensated 

leave length1 

          

Short (ref. 0.046 0.137 0.059 0.267† 0.043    0.060 0.125 0.076 0.111 0.207    

intermediate) (0.158) (0.140) (0.115) (0.157) (0.114)    (0.140) (0.138) (0.105) (0.145) (0.141)    

Long (ref. 0.318* 0.379** 0.500*** 0.510** 0.306*   0.299† 0.384** 0.259* 0.380** 0.340*   

intermediate) (0.155) (0.140) (0.138) (0.157) (0.122)    (0.172) (0.141) (0.121) (0.140) (0.134)    

N(individuals) 2105 2116 2078 1970 1799 2061 1924 2097 2059 1987 

Note: The coefficients include standard errors in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** p<0.001. 1 Income-compensated parental leave length measures weighted 

parental leave months, which refers to the number of fully income-compensated months of leave. Short refers to 0–4 weighted leave months, intermediate to 5–9 months, 

and long to 10–14 months. 

 
 

Table C.5: The association between total leave length and completed fertility. Higher-educated sample. Multilevel, linear regression using maximum likelihood 
estimation. 
 Model 1 Model 2 Model 3 Model 4 Model 5    Model 6 Model 7 Model 8 Model 9 Model 10    
Total leave 

length1 
          

Short (ref. -0.349** -0.398*** -0.396*** -0.350** -0.362**  -0.492** -0.370** -0.294* -0.354** -0.253*   

intermediate) (0.112) (0.097) (0.088) (0.117) (0.113)    (0.166) (0.120) (0.131) (0.129) (0.114)    

Long (ref. -0.267† -0.270* -0.455*** -0.261† -0.370*   -0.449* -0.322* -0.243 -0.308* -0.257*   

intermediate) (0.140) (0.121) (0.118) (0.155) (0.155)    (0.183) (0.139) (0.151) (0.145) (0.127)    

N(individuals) 1359 1288 1277 1275 1354 1203 1260 1267 1128 1279 

Note: The coefficients include standard errors in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** p<0.001. 1 Total parental leave length measures parental leave months. 

Short refers to 0–6 leave months, intermediate to 7–23 months, and long to 24–36 months. 
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Table C.6: The association between total leave length and completed fertility. Lower-educated sample. Multilevel, linear regression using maximum likelihood 
estimation. 
 Model 1 Model 2 Model 3 Model 4 Model 5    Model 6 Model 7 Model 8 Model 9 Model 10    
Total leave 

length1 
          

Short (ref. -0.422*** -0.414** -0.453*** -0.445*** -0.401*** -0.560*** -0.461*** -0.309* -0.464*** -0.356*   

intermediate) (0.123) (0.127) (0.126) (0.120) (0.114)    (0.147) (0.126) (0.132) (0.134) (0.142)    

Long (ref. -0.414** -0.478*** -0.523*** -0.545*** -0.318*   -0.615*** -0.473*** -0.349* -0.477*** -0.430**  

intermediate) (0.140) (0.137) (0.145) (0.141) (0.146)    (0.153) (0.134) (0.140) (0.137) (0.140)    

N(individuals) 2105 2116 2078 1970 1799 2061 1924 2097 2059 1987 

Note: The coefficients include standard errors in parentheses. † p<0.10, * p<0.05, ** p<0.01, *** p<0.001. 1 Total parental leave length measures parental leave months. 

Short refers to 0–6 leave months, intermediate to 7–23 months, and long to 24–36 months. 
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Appendix D: Sensitivity Test for Alternative 

Country-Level Control Variables 
 

Since the main focus is on how the alternative country-level control variable influences the 

parental leave coefficients, only these variables are included in the following tables. 

Furthermore, the sensitivity test is done only with the main sample. The models are fully 

controlled. The value in the AIC row shows how much the AIC change when compared to the 

model with only individual-level control variables. The log likelihood row shows the result 

from formally testing the significance of the reduction in the log likelihood when compared to 

the model with individual-level control variables. 

The control for total fertility rate (TFR) measures whether a woman had "low TFR", 

referring to a TFR of below 1.5, or "high TFR", here referring to a TFR of 1.5 or higher. The 

control for unemployment rate is coded as "low unemployment", referring to an 

unemployment rate of less than 10%, and "high unemployment", referring to a rate of 10% or 

more. The highest rate in the sample was 24%, and the lowest was 4%. 

 

Table D.1: The association between income-compensated leave length and completed 
fertility. Main sample. Multilevel, linear regression using maximum likelihood estimation. 
Income-compensated leave length

1
  

Short (ref. intermediate) 0.058 

 
(0.093) 

Long (ref. intermediate) 0.399*** 

 
(0.099) 

High TFR (ref. lower) -0.088 

 (0.088) 

AIC +1.0 

LL IN 

N(individuals) 3654 

N(countries) 10 

Note: The coefficients include standard errors in parentheses. † p<0.10, * p<0.05, ** p<0.01, 

*** p<0.001. 
1 Income-compensated parental leave length measures weighted parental leave 

months, which refers to the number of fully income-compensated months of leave. Short refers 

to 0–4 weighted leave months, intermediate to 5–9 months, and long to 10–14 months. 

 

Table D.2: The association between total leave length and completed fertility. Main 
sample. Multilevel, linear regression using maximum likelihood estimation. 
Total leave length

1
 

 

Short (ref. intermediate) -0.391*** 
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(0.086) 

Long (ref. intermediate) -0.451*** 

 (0.099) 

High TFR (ref. lower) -0.066 

 
(0.081) 

AIC +1.4 

LL IN 

N(individuals) 3654 

N(countries) 10 

Note: The coefficients include standard errors in parentheses. † p<0.10, * p<0.05, ** p<0.01, 

*** p<0.001. 
1 Total parental leave length measures parental leave months. Short refers to 0–6 

leave months, intermediate to 7–23 months, and long to 24–36 months. 
 

Table D.3: The association between income-compensated leave length and completed 
fertility. Main sample. Multilevel, linear regression using maximum likelihood estimation. 
Income-compensated leave length

1 
 

Short (ref. intermediate) 0.063 

 (0.106) 

Long (ref. intermediate) 0.370*** 

 
(0.100) 

High unemployment rate (ref. lower) 0.009 

 
(0.065) 

AIC +2 

LL IN 

N(individuals) 3654 

N(countries) 10 

Note: The coefficients include standard errors in parentheses. † p<0.10, * p<0.05, ** p<0.01, 

*** p<0.001. 
1 Income-compensated parental leave length measures weighted parental leave 

months, which refers to the number of fully income-compensated months of leave. Short refers 

to 0–4 weighted leave months, intermediate to 5–9 months, and long to 10–14 months. 

 

Table D.4: The association between total leave length and completed fertility. Main 
sample. Multilevel, linear regression using maximum likelihood estimation. 
Total leave length

1 
 

Short (ref. intermediate) -0.397*** 

 
(0.079) 

Long (ref. intermediate) -0.429*** 

 
(0.083) 

High unemployment rate (ref. lower) -0.068 

 (0.053) 

AIC +0.8 

LL IN 

N(individuals) 3654 
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N(countries) 10 

Note: The coefficients include standard errors in parentheses. † p<0.10, * p<0.05, ** p<0.01, 

*** p<0.001. 
1 Total parental leave length measures parental leave months. Short refers to 0–6 

leave months, intermediate to 7–23 months, and long to 24–36 months. 

 


