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Abstract 
 
 
 
In the paper we examine the childbearing trends in Iceland during 1982-2013 by analyzing the 
progression to parities one, two and three, as well as changes in the birth spacing patterns over the 
period. Emphasis are placed on the years after the turn of the century. In the first decade of the 21st 
century two potentially influential events took place in Iceland in relation to subsequent fertility 
outcomes; a reform was made to the parental leave scheme between 2001 and 2003 and a deep 
economic crisis came ashore in late 2008. Special attention is given to the trends following these 
two critical junctures. As well as looking at the parity progressions over time we also investigate the 
evidence of sex preferences for children among Icelandic parents. In three of the other four Nordic 
countries a preference for daughters has been found. As Iceland shares the same egalitarian 
emphasis within a universal welfare regime it is interesting to investigate if the same applies to 
Iceland. Individual longitudinal register data are used in the calculations; the dataset consists of the 
total female population born in Iceland between 1941 and 1997. The data are of high quality and are 
stored and processed at Statistics Iceland. The findings are presented in the form of relative risks 
and are derived from piecewise constant exponential models. In terms of findings, the first birth 
trends are characterized by postponement of motherhood at the younger ages and trends of 
recuperation at the older ages. The second and third birth rates indicate that the reform in the 
parental leave had positive influence on continued childbearing but the elevation in the rates may 
also be associated with the upswing in the business cycle at the same time. The second and third 
birth rates did not fall at the onset of the economic crisis but three years into the recession. Finally, 
estimations indicate that Icelandic parents have a preference for having daughters. 
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Introduction	  

The aim with this project is to analyze and describe the childbearing trends in Iceland during 1982-

2013. Iceland is in many ways an interesting case to explore in terms of fertility developments. It is 

one of the Nordic countries in which institutional settings are characterized by a universal welfare 

system and strong egalitarian emphasis – settings that have been a catalyst for new and emerging 

theoretical frameworks set out to explain changes in childbearing trends and other family related 

affairs in recent times (Goldscheider et al. 2015; McDonald 2000; 2013; Esping-Andersen & Billari 

2015). As the other Nordics Iceland has one of the highest female labor force participation in the 

world, a vast majority of children are born outside of marriage, a relatively large portion of the 

population are in registered cohabitation, and union dissolution is high. However, while dramatic 

changes have occurred in other family matters over the last half a century in Iceland, the total 

fertility rate has remained stable and fluctuated around the replacement level of 2.1 children per 

woman for the last 30 years. Iceland thus not only shares the paradox Sobotka (2008, p. 183) called 

the “puzzling contradiction” referring to Sweden’s high fertility rate and advancement in terms of 

the pathway proposed by the second demographic transition framework (SDT) but it takes all the 

‘SDT-symptoms’ one dimension higher. Furthermore, a policy reform in the parental leave scheme 

implemented between 2001 and 2003, specifically aimed at increasing the father’s role in the 

upbringing of his child, and the almost unprecedented economic crisis coming ashore in late 2008, 

lines up with the increased interest in how institutional and economic factors as well as gender 

relations intervene in shaping childbearing decisions (Neyer et al. 2013; Goldscheider et al. 2015; 

McDonald 2013). As a consequence the main focus of the study is on the post-2000 period while 

the previous two decades are thought of as background information in order to add context to later 

developments. 

The childbearing trends are presented as relative risks of giving birth and are analyzed by 

combining longitudinal individual register data and event history analysis. In addition to a mere 

description of the trends, consisting of the progression to parities one, two and three and the birth 

spacing patterns, we will give special attention to two potential critical junctures and the subsequent 

fertility developments, i.e. the policy reform and the economic crisis, as well as investigate if the 

sex composition of the previously born children have implications for third birth trends. The last 

part enables us to draw up the Icelandic patterns in terms of sex preferences and investigate if 

Iceland shares the girl preferences found in three of the other four Nordic countries. In part, the 

wide-ranging approach the study takes is to compensate for the rather limited literature available on 

Iceland and in part to investigate if the childbearing trends in Iceland correspond to the trends in 
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Scandinavia – in light of the growing interest in the association between the institutional settings 

and the childbearing trends in the Nordic countries.  

 The paper is structured as follows: In the first section a discussion about how egalitarian 

emphasis in social policies have been associated with fertility – linking fertility theories based on 

gender relations with the parental leave scheme – will take place. Subsequently the focus will be 

turned to the relationship between economic recessions and childbearing decisions and deliberated 

on how social policies may intervene in the relationship. The section will be closed with a short 

discussion about sex preferences and how daughter preferences may be associated with egalitarian 

values within societies. The welfare system in Iceland and its egalitarian emphasis thus provide the 

frame for the paper and influence the choice of topics studied. The discussion is intertwined with 

empirical findings from the other Nordic countries as Iceland has similar social and institutional 

settings as its neighbors in the east but somewhat scarce literature of its own. In order to present the 

Icelandic case a short overview of the societal and institutional settings in Iceland will be provided 

where the two critical junctures of interest will be emphasized on. Section two covers a discussion 

about the data and method, which is followed by results, summary and discussion. 

Literature	  Review	  and	  Argument	  

Gender	  Relations,	  the	  Parental	  Leave	  and	  Fertility	  
Parallel to the widespread fertility recuperation in Europe at the turn of the century, alongside the 

changing macro and micro level relationships between female labor force participation and fertility, 

the importance of social policies on childbearing behavior has gained more attention (Neyer and 

Andersson 2008; McDonald 2013; Neyer 2013). The universal welfare regime in the Nordic 

countries where policies are formulated to enable women to combine work and family has 

commonly been associated the relatively high fertility in the region (e.g. Duvander et al. 2010). 

Family policies – such as the parental leave benefits, available and highly subsidized childcare at 

young age, as well as flexible employment opportunities – have been found to dampen the negative 

effects of childbearing on women’s labor force opportunities (Mandel 2012, p. 242). Policies that 

provide women with increased labor market security and enable them to combine work and family 

reduce the opportunity cost of children and may thus have considerable impact on fertility (Luci and 

Thévenon 2012). The low fertility in Southern Europe on the other hand, where women’s 

employment is less pervasive, is in part explained by the lack of social policies enabling women to 

combine work and family – forcing them to chose between the two (e.g Goldscheider et al 2015; 

McDonald 2013).  
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Gender	  Relations	  and	  Fertility	  
Recently a literature that seeks explanations not only in the institutional settings of a country but in 

the private sphere as well has emerged, highlighting the importance of gender relations in 

explaining fertility trends. The opportunities of men and women – or in broader terms the gender 

relations in general – have kindled fertility theories that seek explanation of the difference found in 

fertility in modern countries to disparity in gender equity between them. Hence, it is not only the 

institutional settings that are important for fertility outcomes but one needs to differentiate between 

the public and the private in this regards. Social policies aimed specifically at the mother are thus 

thought to prove unsuccessful in increasing fertility if gender inequality persists in the home sphere 

– still placing the entire burden on the woman and hindering her career opportunities.  

McDonald’s Gender Equity Theory draws its reasoning from this perspective, i.e. that one 

needs to consider the social structure and the gender relations, and claims that modern fertility 

outcomes are the product of how individuals perceive their opportunities and the actual possibilities 

mothers have to combine work and family life (McDonald 2000; McDonald 2013). “According to 

the theory, perceptions of unfairness arise because individually oriented institutions such as 

education and market employment open up new opportunities for women. However, if those new 

opportunities are not supported if they become mothers – by family-oriented institutions – many 

women will reduce the number of children that they might otherwise have had.” (McDonald 2013, 

p. 983). 

From a similar standpoint, Esping-Andersen and Billari argue for a framework that 

considers the importance of gender roles within the society, the importance of egalitarianism and 

how changes in norms affect the family. When the role of women changes within a society and 

women get more opportunities in terms of education and work the normative confusion leads to 

decreased fertility (Esping-Andersen & Billari 2015, p. 6). It is not until egalitarian norms become 

the dominant normative status in a society and the social institutions and the accepted gender roles 

reconcile with women’s opportunity to combine work and family that fertility trends reverse. 

Hence, “gender egalitarianism becomes a precondition for higher fertility” (Esping-Andersen & 

Billari 2015, p. 6). 

Goldscheider and her colleagues argue for a notion of a two-phased gender revolution. The 

first part of the revolution was when women entered the labor market and women became full 

participants in the public sphere but still had the responsibility of taking care of the home and 

family – resulting in low fertility (e.g. the present development in Southern Europe and past 

development in Scandinavia). The second part of the revolution is already underway in several 

countries, according to the authors, constituting of men entering and participating in the private 

sphere to a larger extent, i.e. in the home and family life, easing the burden of the women (the 
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Nordic countries would be a prime example). As men take on more responsibility with regards to 

domestic work and the upbringing of their children, fertility will increase again according to the 

framework (Goldscheider et al. 2015).    

The	  Parental	  Leave	  
Evidence has started to surface that indicates that father’s participation in the household chores and 

childrearing is positively related to increased fertility (Goldscheider et al. 2015). “In the Nordic 

countries, gender equality is an explicit policy goal” (Duvander et al. 2010, p. 45) and one of the 

most important social policies the government has in order to promote and/or reinforce gender 

equality in the home without being intrusive is the parental leave, alongside accessible and 

subsidized public childcare. The Nordic parental leave model reserves a part of the leave to the 

father, which encourages fathers to participate more in the private sphere and thus eases the burden 

of the mother (Valdimarsdóttir 2005; Duvander et al. 2010). More equal work distribution at home 

makes it easier for the mother to combine childrearing and work and, arguably, make the decision to 

have another child easier. Furthermore, the parental leave as it is constructed in the Nordic countries 

provides financial incentives for men to contribute more in the childrearing – an inducement that 

has commonly been missing (Goldscheider et al. 2015). If fathers don’t use their share of the 

parental leave benefits in the Nordic countries they forfeit a sum of ‘free money’ from the 

government. 

The association between fathers’ use of the paternal leave in the Nordics and elevated birth 

risks has repeatedly been found although the duration of the leave matters as well as the effects on 

second and third births (e.g. Duvander et al. 2010; Duvander and Andersson 2006; Oláh 2003). In 

general, findings indicate that families where the father takes advantage of the parental leave are 

more likely to continue their childbearing. Furthermore, in Swedish families where the father takes 

long leave the parents have been found more likely to share the household chores more equally as 

well (Almqvist and Duvander 2014). 

In part, these findings may suggest that family orientated men are likely to both stay at home 

with their child if they have the opportunity to do so and are more likely to have more than one 

child, i.e. regardless of gender equality in other spheres of the home or in their outlook on life. 

However, in homes where gender relations are more equal and fathers participate in the up rearing 

as well as the housework, women are more likely to continue their childbearing as the fathers’ 

participation makes it easier for them to combine work and childbearing. More gender equal homes 

are thus likely to have more children (Duvander et al. 2010). In both scenarios a gender equal 

emphasis in the parental leave and having a part of the leave reserved to the father is likely to have 

positive effect on continued childbearing.   
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The	  Business	  Cycle,	  Economic	  Recessions	  and	  Fertility	  
According to McDonald, in order to explain different childbearing patterns, one needs to consider 

theories not only based on institutional factors but economic trends and peoples perceptions of their 

present possibilities and future risks as well. He thus speculates that the upswing in most economies 

before the subsequent recession in 2008 may have had positive effects on fertility in Europe, in part 

leading to the observable increase in the TFR in the post 2000 after decades of declining fertility 

before that (McDonald 2013b). However, just as favorable economic circumstances can have 

positive effect on childbearing decisions, a downward trend in the economy can have negative 

consequences. Following the recession in 2008 fertility rates in Europe reversed again and fell in 

most countries (Sobotka et al. 2011).  

Although findings are not quite straightforward on how economic recessions influence 

fertility in the developed countries most indicate a negative influence, at least in the short-term 

perspective (Sobotka et al. 2011). To an extent the effects are dependent upon parity and the social 

and economic status of the individual, governmental support during recessions and the nature of the 

recession itself (e.g. Sobotka et al. 2011). Economic recessions usually entail increased 

unemployment and less secure working environment and at the same time may result in a decrease 

in the number of available housing, scarcer employment opportunities and financial cuts in social 

policies. The potential effects of recessions may thus be manifested in various ways ranging from 

direct loss of income to decreased opportunities in life – which again will have consequences for 

childbearing decisions (e.g. Sobotka et al. 2011). Financial difficulties and bleak career prospects 

are likely to discourage family planning of young adults as they may even be forced to stay longer 

in the parental home and to prolong their education during a downswing in the economy – leading 

to postponement of parenthood (see e.g. Sobotka et al. for a more detailed discussion).  

Beside the direct effects of loss of income due to bad or deteriorating economic 

circumstances and unemployment, a downward trend in the economy can also have negative effects 

through the perception of harder times to come. Economic uncertainty might affect childbearing 

intentions indirectly through people’s impression, skeptic or positive views of what the future will 

bring about (Hoem 2000; Sobotka et al. 2011). The perception of harder times to come might have 

consequences on postponements of entry into motherhood, as well as progression to higher order 

births, as women will wait with childbearing until the prospects are better (Hoem 2000).  

From a Nordic perspective Sweden is the optimal example of a country found to have a pro-

cyclical fertility, or “roller-coaster fertility”, as fluctuations in the business cycle and the fertility 

rate have been found to be strongly associated (Hoem and Hoem 1996; Andersson 2000). In 

Norway, a rise in the aggregate unemployment rate during the economic downswing in the early 

1990s was found to have negative impact on fertility there (Kravdal 2002). Furthermore, and from a 
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broader perspective, Vikat findings for Finland suggest that women’s income is positively 

correlated with the propensity to become a mother (2004) and the same applies to Sweden where 

both men’s and women’s income is positively related to becoming a parent (Andersson 2000). 

Finally, Swedish women have been found to have higher propensity of becoming mothers after they 

have established themselves in the labor market (Andersson 2000; Andersson and Scott 2005).  

The association between fertility and the labor market has thus been fairly well documented in the 

Nordic region although the strength of the relationship varies with country. 

The	  Interaction	  between	  Social	  Policies	  and	  the	  Economy	  
Despite the strong association between the business cycle and fertility in Sweden, Andersson found 

relatively high first birth rates among unemployed women in Sweden (2000) and Vikat observed 

similar trend for women in Finland (2004). The relatively high fertility among unemployed women 

in Sweden and Finland has as a consequence been associated with the welfare system and the 

financial and social protection it provides (e.g. Sobotka et al. 2011). It also reflects socio-economic 

differentials in the association between unemployment and fertility (Kreyenfeldt and Andersson 

2014). Repeated findings suggest that the small differences in the family policies in Finland and in 

Sweden are also to blame for the different outcomes in fertility between the two countries during 

the recession in the 1990s. The birth intensities stabilized and even increased in Finland during the 

recession, a development that has been attributed to the home allowance scheme that allowed 

mothers to stay at home with their young children (although the changes were dependent upon 

parity). Sweden on the other hand experienced a decrease in fertility that has been associated with a 

decline in the parental leave benefits during the downswing of the business cycle as well as the poor 

labor market developments that made fewer people eligible for parental leave at all (Hoem 2005; 

Andersson 2000; Vikat 2004; Sobotka et al. 2011). However, second birth rates were less affected 

than first or third birth rates in Sweden and the changes in third birth intensities resembled more the 

changes in first birth intensities (Sobotka et al. 2011). In Finland, the continued childbearing trends 

followed a different pattern than in Sweden and the third birth intensities increased alongside the 

second, while first birth intensities declined (Sobotka et al. 2011).  

The negative effects of changes in the economy are thus likely to be filtered through the 

institutional settings of a country as economic factors interact with the underlying mechanisms of 

the welfare policies; “institutional factors and policies intervene at every step in the link between 

economic downturn and fertility behavior” (Sobotka et al. 2011, p. 293). Such interaction might 

result in more ‘negative’ or more ‘positive’ outcomes on childbearing behavior, and have more 

effects on some groups of the population than other, depending on how they are constructed. 

Governmental support – such as unemployment benefits and generous parental leave benefits – can 
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reduce the negative effects of economic recessions on fertility (e.g. Sobotka et al. 2011). However, 

a decrement in social benefits resulting from governmental retrenchment during recessions, such as 

in the parental leave benefits, may on the other hand discourage reproductive behavior (e.g. Sobotka 

et al. 2011; Hoem 2005).  

Sex	  Preferences	  
The second element of the childbearing trends that will be investigated in the paper, alongside the 

developments in the transitions to motherhood and parity progressions, is sex preferences for third 

child in Iceland. Son or daughter preferences can have implications for continued childbearing as 

parents who have not acquired the desired sex combination of their children have shown higher 

propensity to progress to parity three. In the Nordics in general, parents of same sex children have 

20-25% higher propensity to have a third child than parents of a boy and a girl (Andersson et al. 

2006). This does not necessarily indicate any kind of preference other than parents wishing for 

having at least one child of each sex. However, in the late 1970s in Denmark and early to mid-

1980s in Sweden and Norway, parents of two sons have shown higher propensity to have a third 

child than parents of either two daughters or one son and one daughter – an indication of a daughter 

preference (the ‘preference’ ranging between 3-10 percentage points difference in propensity of two 

sons and two daughter mothers, depending on country). In Finland a preference for sons has 

remained stronger although there were indications of changes in the pattern in the mid- or late 

1990s (Andersson et al. 2006). Saarela and Finnäs (2014) findings further support such speculations 

as they indicate a daughter preference in Finland at the end of the century. 

In societies where men are ranked higher than women and boys are valued over girls we 

would expect to see a son preference. And visa versa, in societies where women are thought of as 

more valuable than men we can expect parents to prefer girls to boys. In a fully egalitarian society 

on the other hand the gender system would be neutralized and as a result there would neither be a 

girl nor a boy preference (Andersson et al. 2006). However, the trends observed in Scandinavia, 

where gender equality is among the highest in the world (Hausmann et al. 2006-2014), suggest that 

“the role … the societal gender system plays in the formation of sex preference for children” is not 

that straight forward (Andersson et al. 2006 p. 265). The welfare system and its egalitarian 

emphasis may in fact alter parents’ gender preferences for children, not resulting in gender 

indifference but a preference for daughters (e.g. Saarela and Finnäs 2014; Andersson et al. 2006).  

The reason why daughter preferences are stronger in the Nordics is open for debate. An 

increased preference for daughters in the Nordic countries might be related to ‘the caring nature’ of 

women. Changes in the labor market leading to women’s labor force participation to be almost the 

same as men’s alongside an increase in the number of the elderly may have increased the value of 
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women1. According to such an argument women could be seen as both earners and more 

dependable caregivers and the latter would, arguably, give them more value over men (Andersson et 

al. 2006; Saarela and Finnäs 2014). A daughter preference might also be associated with increased 

autonomy and opportunities of women and that “their relative bargaining power within the 

household” is stronger than before (Saarela and Finnäs 2014, p. 52). In part strengthened by the 

egalitarian emphasis of the welfare state the empowerment of women could, according such an 

argument, lead to a daughter preference. At least in part, this line of argument would be based on 

the somewhat controversial assumption that women prefer daughters (e.g. Andersson et al. 2006).  

The	  Icelandic	  Saga	  in	  a	  Nordic	  Context:	  A	  short	  introduction	  
With a small population of roughly 330,000 Iceland is a sovereign state in the middle of the Atlantic 

Ocean. It shares in many ways the same history and culture as the other Nordic countries, i.e. 

Sweden, Denmark, Norway and Finland, and it is a part of the welfare regime associated with the 

region (e.g. Esping-Andersen 1991). Arguably, because of the close political as well as the cultural 

relations Iceland has with the other Nordic countries, and through various Nordic cooperation 

forums, Iceland has for the most parts similar social structure and institutional settings as its 

neighbors in the east (e.g. Eydal and Gíslason 2008). 

Compared to most other countries Iceland is a highly gender equal country. According to the 

Global Gender Gap Index, Iceland has been among the four most gender equal societies since 2000, 

accompanied by the other Nordics at the top for most of the years2, and has been in first place since 

2009 (Hausmann et al. 2006-2014). Another pointer of high gender equality in modern Iceland is 

the relatively large portion of parental leave days fathers occupy, something that could be 

interpreted as an indication of fathers’ increased participation in the family sphere (Almqvist and 

Duvander 2014). Fathers’ use of parental leave days has been high in recent years and fathers used 

28.5% of the parental leave days in 2013, the highest among the Nordic countries and in the world. 

However, this is a vast increase since the year 2000 when fathers occupied only 2.9% of the leave, 

which at the time was the lowest of the Nordic countries3 (Haagenson 2014). 

As in the other Nordics, the female labor force participation in Iceland increased rapidly 

from 1960s and onwards when only around one in every five married women worked outside of the 

home (Garðarsdóttir 2008). Today almost 80% of women are active in the labor market. 

Educational attainment among Icelandic women is high, the share of women in tertiary education is 

even higher than in the other Nordic countries (Garðarsdóttir 2008). In 2013 almost 63% of all 
                                                
1 In the Nordic countries women’s labor market participation is high although the labor market is still segregated; women are more 

likely than men to work part-time, the gender pay gap is still in place and is greater at the upper end of the occupational ladder, 
and there still is “traditional” women’s occupations and “traditional” men’s occupations (see e.g. Nordic Statistics Database; 
Magnusson 2009; 2010; Mandel 2012). 

2 The Index dates back to the year 2000. 
3 Figure 3 and table 1 contain year-by-year information about fathers’ use of the parental leave. 
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university students were women, their absolute and relative numbers having increased significantly 

since the 1960s (Statistics Iceland 2014). Since the 1960s divorce rates have increased while 

marriage rates have declined. Today around two births out of every three occur outside of marriage 

and a high proportion of people cohabit (Statistics Iceland 2014; Statistical Series 2014:1).  

Iceland is therefore affected by most of the “symptoms” associated with the second 

demographic transition. However, the development that inspired Lesthaeghe’s and van de Kaa’s 

framework of the second demographic transition in 1986 has not lead to the significant decline in 

fertility in Iceland as the theory expects. According to the framework, the decline in fertility was the 

result of intertwining factors; the spread of new contraceptives, such as the pill, shifts in values 

towards self-expressive individualism, higher education attainment (especially among women), a 

growth in the service economy and weakening of the traditional family as the general norm 

(Sobotka 2008 ; Lesthaeghe 2010). Iceland shows all these symptoms but the “principal 

demographic feature of the Second Demographic Transition” below replacement fertility (Bernhardt 

2004, p. 25) has not followed. 

 
Figure 1 Total fertility rate in the Nordic countries 1975-2014 

 
Source: Nordic Statistical Central Bureaus and Gunnar Andersson 2015 

The total fertility rate (TFR) in Iceland, which has been and still is among the highest in Europe, has 

not shown as dramatic change and has not experienced the low or even lowest low fertility most 

other European countries witnessed during the latter part of last century (e.g. Frejka and Sobotka 

2008). The developments in the Icelandic TFR bears strong similarities to the developments in the 

other Nordic countries and although the Icelandic TFR has remained higher for the last half a 

century as figure 1 shows, it follows the same general pattern. However, contrary to the other 

Nordics, where fertility has also been relatively stable since the 1980s – with some individualized 
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fluctuations between countries, lags and trends specific to each country (e.g. Andersson 2004) – the 

Icelandic TFR has never fallen below 1.9. All of the other Nordics saw the TFR fall below 1.7 at 

some point during the last 30 years and Denmark and Sweden experienced a TFR below 1.5. 

However, even if the TFR has remained rather stable during the period of investigation, an 

examination of the age specific fertility rates in Iceland reveals a clear evidence of postponement as 

Garðarsdóttir has previously demonstrated (2008). The mean age of women at childbirth (regardless 

of parity) was 26 in 1982 but 30 years of age in 2013. A similar trend is visible when we only focus 

on primparas, with the mean age of women when they became mothers being 22 in 1982 but 27 

years of age in 2013. The mean age of fathers has followed a similar pattern during the period; 

men’s mean ages 2-3 years higher than the mean age of women (Statistical Series 2005; 2; 

Garðarsdóttir 2008; Statistics Iceland 2015). Hence, the development entails somewhat an 

interesting conundrum as fertility postponement is generally thought to cause a decline in the TFR 

(e.g. Frejka and Sobotka 2008) – a scenario hardly visible in Iceland with regards to the stable TFR 

during the period.	   	  

Daycare	  Provisions	  and	  Reforms	  in	  the	  Parental	  Leave	  Scheme	  in	  Iceland	   	  
The association between family policies such as accessible childcare services and parental leave 

policies and fertility has been well documented (e.g. Luci and Thévenon 2012; Andersson et al. 

2004; Andersson 2008 for discussion). When it comes to public support to families in Iceland the 

country has been somewhat a latecomer in a Nordic context. As late as the mid-1980s Iceland (as 

well as Norway) offered much less support to families with young children than the other Nordics, 

despite high labor force participation among mothers. Relatively small portion of children received 

childcare in the first six years and parents of young children were more dependent on grandparents 

or other relatives than parents in the other Nordic countries (Eydal and Gíslason 2008). In the 

beginning of the 1990s a new act on day-care was passed and regulated that provided parents with 

highly subsidized and accessible public childcare. As a consequence the portion of children 

attending pre-schools has increased significantly (Eydal and Gíslason 2008): In 1998, 69% of all 

children under six years of age attended pre-school and around 90% of children aged 3-5. The 

portion of children has gradually increased by time and in 2013, 84% of all children under six 

attended pre-school and 94-97% of children aged 2-5 (Statistics Iceland 2015).  

As with the daycare provision and compared to the other Nordics a holistic parental leave 

scheme was introduced relatively late in Iceland, in the year 1981. The parental leave legislation in 

1981 entitled women up to three months of maternity leave and the mother could sign one month 

over to the father if she chose to do so. In part this was a symbolic thing rather than a practical one 

resulting from influence from the other Nordic countries, as entitlements to fathers had not been an 

issue in Iceland before that (Eydal and Gíslason 2008). In 1998 two weeks of the paternal leave 
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were for the first time specifically reserved for the father (father’s quota) but prior to that the leave 

had been extended to six months (Gíslason 2007).  

An overwhelming support for the possibility of a three months paternity leave among men 

in the late 1990’s and measures taken to ensure children’s right to acquire care from both parents 

resulted in vast increase in the father’s quota. With the Act on parental leave passed in April 2000, 

Iceland thus adhered to the example given by Sweden and tied as large part of the leave to the father 

as the mother (inalienable individual right of either parent) (Gíslason 2007; Eydal and Gíslason 

2008). To most, the entitlements to fathers were seen as an increase in the parental leave benefits as 

the entitlements of the mother were not affected by the reform. The high proportion of days 

occupied by the fathers after the reform (displayed in figure 3) may thus be interpreted as an 

indication of parents wanting to use the extension in leave length that otherwise would be lost 

(Eydal and Gíslason 2008). Hence, the equal sharing became real and not merely nominal. 

Furthermore, the lag in developing extensive rights to parental leave benefits for both parents in 

Iceland, compared to the other Nordics, has been interpreted as “one of the key explanations to why 

Iceland could enforce equal independent rights of mothers and fathers to paid parental leave” (Eydal 

and Gíslason 2008, p. 35).  

Although the legislation from 2000 on parental leave has been associated with a upswing in 

the TFR (Eydal and Gíslason 2008b), it was decisively aimed at enabling mothers as well as fathers 

to be active participants in the childrearing and to enable them to have equal opportunities to 

coordinate family and working life (Eydal and Gíslason 2008b). The purpose of the legislation was 

therefore not of a pro-natalist nature, or merely to compensate parents economically after childbirth 

and facilitate a balance between family and work – but to promote gender equality. Hence, one of 

the goals with the scheme was to decrease the gender pay gap (Gíslason 2007). In order to fulfill 

these aims, mothers and fathers were entitled to an individual right of three months leave after 

childbirth, in addition to three months of joint entitlement (Eydal and Gíslason 2008b). The reforms 

in the legislation were met with almost universal acceptance both in the parliament and in society 

(e.g. Eydal and Gíslason 2008b). Given the egalitarian nature and the magnitude of the reform it is 

of special interest in the study. 

Main	  Points	  of	  the	  New	  Act	  
Some of the main characteristics of the act were that the leave was extended in steps from six 

months to nine – with the entitlements of the father gradually increased over a period of three years 

(one additional month per year). Parents had up to 18 months from the childbirth to utilize the leave 

and both parents could be on leave at the same time if they so wished. The benefits entitled to 

parents active in the labor market were 80% of their average salaries and the benefit amount had no 

upper ceiling. A birth grant, a considerably lower amount, was defrayed to those not active in the 
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labor market (as defined by the act) and to students. Parents could not be let off during the leave 

(unless under specific circumstances) and they maintained all occupational rights while on leave 

(Eydal and Gíslason 2008).  

 In 2004, 2008 and 2009 financial changes were made to the scheme. A ceiling was raised on 

payments of an amount of 480,000 ISK (ca. 3,300 EUR) in 2004 and following the economic crisis 

in December 2008 the ceiling was lowered from 480.000 to 400,000 ISK (ca. 2,700 EUR). Six 

months later the ceiling was lowered once again to 350,000 ISK (ca. 2,400 EUR). In December 

2009 the ceiling was scaled down even further and reached a bottom of 300.000 ISK (ca. 2,000 

EUR) (Eydal and Gíslason 2014). In order to put these amounts in context the average total salaries 

in Iceland for the year 2009 was 423,000 ISK (ca. 2,900 EUR) (Statistical Series 2010:6). The 

ceiling was not raised again until January 2014 (up to 350.000 ISK). 

The	  Business	  Cycle	  and	  Economic	  Crises	  in	  Iceland	  
Iceland has somewhat of a ‘roller-coaster’ economy and financial recessions happen every 15 years 

on average according to the Central Bank of Iceland (Einarsson et al. 2015). During the period of 

interest, i.e. 1982-2013, two relatively large financial recessions have taken place: Between the 

years 1991-1993 and the full-scale economic crisis in 2008-2010. Compared to the crisis in 2008, 

the recession in 1991-1993 was relatively modest; a small-scale bank and currency crisis resulting 

in a 4% contraction in the GDP, 14% decrease in domestic demand (between 1988 and 1993) and 

15% cumulative depreciation in the currency (Einarsson et al. 2015). Unemployment increased by 

3.5 percentage points, grew from 1.5% in 1991 to 5% in 1995 (Directorate of Labor 2015).  

Figure 2 Unemployment and GDP-growth in Iceland 1982-2013 

 
Source: Statistics Iceland 2015b and Directorate of Labor 2015 
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as indicated by the GDP growth as well as the low unemployment rate in figure 2. The years 

between 2004 and 2007 were some of the most prosperous ones during the period of interest. The 

onset of the economic crisis in 2008 was thus even more dramatic than otherwise, as well as being 

without precedent in Iceland and enormous from an international perspective. As a consequence 

they are of special interest in this paper. The exchange rate of the Icelandic Krona saw a 50% drop; 

resulting in a massive decrease in the purchasing power of the public at the same time roughly 90% 

of the financial system collapsed. The GDP contracted by 12%, domestic demand decreased by 

30% and unemployment increased by seven percentage points (Einarsson et al. 2015). In modern 

times, an increase by seven percentage points in the unemployment rate is unprecedented in Iceland 

and an unemployment rate of roughly 8% is by far the highest during the period under investigation 

and consequently very high on Icelandic standards.  

The	  Critical	  Junctures	  
The purpose of this work is not to make any causal claims, i.e. we are set out to describe rather than 

to explain. However, that does not mean we cannot allow us to speculate and look at plausible 

determinants for the changes and developments in the childbearing trends in Iceland during the 

period. The two critical junctures that are of interest in this perspective – the policy reform and the 

economic crisis – both took place in the first decade of the 21st century. The notion of critical 

juncture implies an event or an action that triggers a change in a process or a new pathway leading 

in another direction than the one before the event. The duration of the critical junctures may differ, 

depending on the juncture, but it is critical as it generates a development where the past becomes 

important to explain the present (Hogan 2006).  

Figure 3 Unemployment rate, % of parental leave days occupied by fathers compared to mothers and total fertility rate 
in Iceland 1980-2013 

 
Source: Statistics Iceland 2015, Nordic Statistical Bank 2015 and Directorate of Labor 2015. 
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Figure 3 gives us a preview of what to expect. The association between the TFR and byproduct of 

the policy reform (fathers’ use of the parental leave) seems to be quite strong; at least until the latter 

critical juncture takes place – the economic crisis. The TFR with a year delay (the black/red line 

linked to the right vertical axis in the figure) starts to climb from the time the act was passed. The 

gray/purple line can be seen as a proxy for the reform showing the number of parental leave days 

occupied by fathers for every ten days taken by mothers, as indicated on the left axis of the graph. 

Both lines are on the rise4 until the TFR declines again shortly after the onset of the crisis, 

visualized by the unemployment rate linked to the right horizontal axis by the black/blue line. The 

TFR declined from roughly 2.2 in 2009 to 1.9 in 2013.  

 With regards to the discussion above – i.e. regarding the association between family policies 

and fertility outcomes and from the standpoint of gender relation theories – we can expect the 

former critical juncture, the policy reform, to lead to more ‘positive’ developments in the 

childbearing behavior due to the nature and magnitude of the reform – in line with the upswing in 

the TFR in the figure. The act secured more rights for parents and increased financial support at the 

same time fathers used as much as around one third of the leave in the period between 2004 and 

2010 as the figure shows. Hence, I expect to find signs of elevation in second and third birth rates in 

the years after the parental leave reform was implemented, perhaps more elevation than for the first 

birth rates, as studies from the other Nordics, and Sweden in particular, suggest that the parental 

leave is likely to have impact on continued childbearing as well as being associated with changes in 

the birth spacing patterns (e.g. Duvander and Andersson 2006; Andersson 1999).  

The fertility development following the latter critical juncture, the economic crisis, is 

expected to be more ‘negative’ as the TFR reversal in figure 3 suggests. Unemployment rose with 

an unprecedented force and given the positive correlation in most studies between a change in 

aggregate unemployment and the subsequent fertility rate we can expect a downward trend in the 

birth rate (e.g. Sobotka et al. 2011). Furthermore, the uncertainty and skeptic views following a 

recession of this magnitude is likely to have some influence on childbearing decisions – with 

respect to the discussion above. And lastly, we can expect that the decrements in the parental leave 

benefits during the crisis to partake as well in a negative development, whether it is due to the direct 

financial impact or signals the government is sending by cutting social spending. In table 1, 

showing the average number of leave-days fathers and mothers used before, during and in the post-

recession periods for all birth orders, we can already see an indication of this as the absolute number 

of parental leave-days fathers occupied fell by more than 20% between 2008 and 2013 – from 102 

                                                
4 It is worth keeping in mind for later discussion that in the early- and mid-2000s there was an economic upswing in Iceland, as in 
most parts of Europe. The increase in the TFR is not limited to Iceland as figure 1 demonstrates for the other Nordics.  
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days to 80 respectively. Mothers on the other hand still occupied the same levels of parental leave 

days in 2008 and 2013, demonstrating that they still exploit their individual right and the shared 

right. 

Table 1 Average number of parental leave days in Iceland 2005-2013 by parent 

Number of days Fathers Mothers 
2005 101 187 
2006 100 185 
2007 100 181 
2008 102 178 
2009  99 178 
2010   92 179 
2011  88 179 
2012  84 179 
2013  80 181 

Source: Guðjónsdóttir 2015. 

With regards to findings from the other Nordic countries we can expect to see different 

developments in the first birth rates, the second birth rates and the third birth rates during the 

recession. The association between economic recessions and fertility seems to depend to some 

extent on parity. While first births have commonly been found to decrease during recessions in the 

Nordic countries continued childbearing seems less affected, although the magnitude of the effects 

depends on parity and the country of concern as has already been discussed. Thus, given the 

experience in the other Nordics, we can expect to see more changes in the first birth intensities than 

in the second due to the strong norm of having at least two children in Iceland (as in Sweden), while 

the influence on third birth intensities are less clear-cut. Nonetheless, I expect that the third birth 

intensities will resemble the development in Sweden rather than Finland and fall parallel to the first 

birth intensities. The individual rights to parental leave benefits and the decrements in the benefits 

during the recession in Iceland bear similarities to the past situation in Sweden and a home scheme 

allowance is not common practice in Iceland, as it was in Finland during the recession there in the 

1990s. Finally, if the egalitarian emphases associated with the Nordic welfare regime are 

responsible (in part or in full) for the indications of daughter preference found in Sweden, Denmark 

and Norway, I expect to find similar trends in Iceland resulting from the relatively high levels of 

gender equality and the high labor force participation among women in Iceland.  

Data	  and	  Method	  

The	  Data	  Source	  
The Icelandic authorities have a long history of gathering of information about its population and 

registering vital events. Although the Icelandic National Registry wasn’t established until 1953 
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when each person got assigned a birth-number5, the first census was done some 250 years before, in 

1703, and as such was the first (preserved) census in the world that covered the whole population of 

a country. Throughout the 18th, 19th and 20th centuries several censuses were conducted on irregular 

basis, over 20 in total (Statistical Series 2014:1). Since 1981 no traditional censuses have been done 

but in 2011 a registration-based census was carried through. The current National Registry is to a 

large extent rooted in the census from 1981. 

The Icelandic National Registry records all major demographic events, including all births, 

deaths, changes in marital status (including registered cohabitation) and relocations within Iceland, 

as well as immigration and emigration of each individual ever receiving social security number in 

Iceland. Hence, this data source gives access to the complete vital life event history of the Icelandic 

population with a great precision and the information is stored in sub-registries and processed at 

Statistics Iceland. Through the extensive sub-registries of Statistics Iceland, demographic events 

can be run together with other records, such as from the tax registry, records about educational 

qualifications, occupation of the individual, (registered) unemployment, and various other data 

which provides enhanced opportunities for future demographic research in Iceland.  

Data	   	  
The data the following calculations are based on are longitudinal individual register data, derived 

from sub-registries of the Icelandic National Registry, i.e. the Population Registry, Migration 

Registry and Birth Registry. The dataset consists of reliable information with monthly accuracy on 

the demographic events of birth and (if appropriate) death, childbirth and the complete migration 

history. Furthermore, the data contain information about the sex of each child, birth order and 

immigration code for the woman and her children.  

The inclusion criteria of the study consist of the subject being a woman born in Iceland 

between 1941 and 1997 and women are followed from when they become 15 years of age and until 

they turn 46. Hence, the complete female population that was born during this period is included in 

the analyses. The small population of Iceland makes it preferable to include the entire female 

population in the calculations instead of having to depend on a sample. This ensures that the 

plausible differences observed are not dependent on statistical power when presenting the findings 

and sampling biases and errors are of no concern.  

Minor limitations to the dataset are missing cohorts born in 1937-1940 and earlier. The 

oldest women in the sample are born in 1941 and are thus 41 years old in 1982. Hence, ages 42-45 

are missing in 1982; ages 43-45 are missing in 1983 etc. The reason why the oldest cohorts are 

missing is linked to the census in 1981, i.e. the information for women born in the 1930s was of too 
                                                
5 The birth-number was later changed to a comprehensive social security number – a number assigned to everyone residing (legally) 

in Iceland. 
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low quality. The year 2013 is missing the lion’s share of 15 years old (women born in 1998) as the 

youngest subjects were born in 1997. However, this is hardly an issue as we control for age in the 

following analyses. Due to incomplete birth history for a part of the women or unfixable 

inconsistency in the birth order of their children, 2.5% of the original sample was left out (approx. 

3,000 women out of the total 115,000). The reason for the shortcomings can be traced to 

international migration, mistake in the registry and lower quality of the information in the oldest 

part of the dataset (related to the census in 1981). 

Method	  
Although the total fertility rate is an applicable instrument for a narrative set out to compare 

developments from one country to the next and between times, it can also be somewhat misleading. 

The period total fertility rate is based on a synthetic cohort and the TFR is thus sensitive to period 

changes in fertility, i.e. postponements of births and changes in the duration between births. Thus 

the TFR does not always reflect or capture the real changes women face over the life course as it 

can either underestimate or overestimate the period trends and it does not take into an account that 

the trends can differ for different groups, or be caused by compositional changes in the population 

(Garðarsdóttir 2008; Andersson 1999).  

In the following calculations we will rely on event history analysis instead and estimate 

piecewise constant exponential regression models for the progression to first, second and third 

births, as well as the propensity to have a third child with regards to the sex composition of the 

previous two. The features of this type of method allows me to simultaneously account for 

variations in age as well as other factors (regardless if they are fixed or varying) that influence 

childbearing intensities (see e.g. Hoem 1993 for more detailed discussion). Furthermore, the method 

allows us to decompose the fertility trends into parity-specific trends, which again gives us a much 

clearer picture of the developments and possible associations between the critical junctures and 

parity progressions, as well as the birth spacing patterns (e.g. Andersson 1999). In order to fulfill 

the objectives of the study we will standardize birth intensities for age and, where appropriate, age 

of previous child and calendar year, and present them as parity specific (annual) indices. More 

detailed discussion about each of the models is provided below.  

The birth intensities are given to us as relative risks of giving birth. In most of the models 

the birth intensities are relative to the intensities in the year 1986 (unless otherwise specified) and 

where appropriate to a specific age group. There is no specific reason to chose 1986 over some 

other year, as the general trends would come out the same – regardless of the year of reference 

point. The birth intensities are either termed birth rate, risk or hazard in the subsequent chapters. 

The hazard is dependent upon the time it takes the event to take place and is thus sensitive to both 
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the number of events and the duration spent within the transition period – i.e. from starting point to 

event, censoring or ending time (the exposure time of each woman). A difference in the hazard 

ratios can thus be traced back to both the frequency of the event as well as difference in timing. The 

event is birth and the exposure time is the time from when the women enter the risk-set and until 

they exit, either because they give birth or are censored. The definition of exposure time depends on 

the parity of interest.  

For first births the ‘clock’ is set to zero at age 15 and women enter the analysis in the year 

1982 or in the month they turn 15, which ever comes later (conditional upon the woman being 

childless). The main duration variable is the age of the woman and the time unit is measured in 

woman-months. We follow childless women until they give birth or are censored – i.e. if they 

migrate, die, turn 46 or at the end of the study period on 31st of December 2013 – which ever comes 

first. Women who had their first child before age 15 or before 1982 are excluded from the analyses, 

as well as everyone who emigrated before 1982 or age 15 and did not return before their 15th 

birthday. The reason for excluding women that emigrated as children and returned after age 15, as 

well as those who immigrated to Iceland from abroad, is related to the high levels of in- and out-

migration in Iceland (e.g. Garðarsdóttir 2012) and the fact we would be missing a part of the life 

course history of these women. Pre-censoring at any early first immigration (before age 15) would 

place unnecessary restriction to the study size.  

For second births the ‘clock’ starts at the time of first birth and women enter the analyses at 

that time or in 1982, which ever comes later, and the main duration variable is the time from first 

birth (in other words the age of the firstborn). As before women exit if they give birth or if they are 

censored on the same grounds as for first births. Women are pre-censored if they gave second birth 

before 1982, gave multiple birth the first time, if they were older than 45 when they had their first 

child, or emigrated before they gave birth to child number one.  

For third births the ‘clock’ starts at the time of second birth and they enter the analysis at 

that time or in the year 1982, which ever comes later. The main duration variable is the age of the 

second born child. Women are right censored on the same grounds as for first and second births and 

are pre-censored on the same grounds as for second birth, i.e. if they gave third birth before 1982, 

gave birth to more than one child the second time, were older than 45 when they gave birth to the 

second child, or emigrated before they gave birth to child number two.  

The exact same criterion applies when investigating sex preference for third child but the 

interpretation of the relative risks and how they relate to sex preferences is based on the difference 

in risk by the sex composition of the previous children. If the risk would be the same regardless of 

the sex composition we would conclude there weren’t any preferences. The approach is based on 

the assumption that parents who have not acquired the desired gender composition of their children 
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will be more likely to continue their childbearing (see Andersson et al. 2006 for discussion). 

Essentially the same criteria as for third births applies to the estimates of fourth and fifth birth 

intensities presented in a joint birth model but with the appropriate birth order in the criteria.  

Models	  and	  Variables	   	  

First	  Births	  
Estimations from three different piecewise constant exponential models are presented for first birth. 

A simple presentation of the main effects model (applicable for all three models) is (1) h(t) = ca 

where h(t) is the propensity to have a child, c is calendar year and a is age of the women. Age is the 

basic time variable included in 31 categories in the first model, ranging between 15 and 45, and the 

basic time unit is woman-months. Calendar year is also time varying covariate included in 32 

categories, one for each year between 1982 and 2013. The second model only includes ages from 15 

to 26 as calculation of all combinations of ages and calendar years reveal a different story for 

younger ages on the one hand and the older ages on the other. The time varying covariate for age 

takes on 12 values, one for each age (15-26). The third model includes ages 29-45 and the age 

variable takes on 17 values. Estimations from the models are presented in table 5 in Appendix.  

Second	  Births	  
The main effects model estimating the propensity to have a second child can be presented in the 

form of (2) h(t)=cagdg where c is calendar year, ag stands for age group and the basic time variable 

for this model is dg that stands for duration since previous birth. The output is available in 

Appendix, table 5. The variable calendar year has 32 values, one for each year (1982-2013). Age is 

categorized into 12 age-groups, 13-18 years olds, 19-24 years olds in two three years groups, ages 

from 25-40 in two years groups and ages 41-45 in one group. Age of firstborn (duration) is included 

in nine groups; the first six years are in six 12 months groups, ages 73-96 months are categorized 

into one group, ages 97-120 months into one group and 121 months and older into one group.  

Third	  Births	  and	  Sex	  Preferences	  
The main effects model estimated for third births is essentially the same as for second births and 

takes on the form of (3) h(t)=cagdg. As before, c stands for calendar year and takes on 32 values, 

age (ag) is grouped into 12 different groups: 16-20 years olds, 21-26 years olds into two three years 

groups, 27-42 years olds into eight two years groups and 43-45 into one group. Duration (dg) is 

grouped into the same nine groups as for second births but with regards to the age of the second 

born instead of the first born. The estimations are available in table 5 in Appendix.  

The model used to estimate the sex preferences is basically the same as the third birth model 

but with an additional variable with information on the sex composition of previously born children. 

The main effects model can take on the form of: (4) h(t) = scagdg where s stands for the sex 
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composition. Sex composition takes on three values, one for children of either sex, one for two boys 

and one for two girls. Background statistics on the distribution of live births and exposure times 

under risk by variable and parity are available in table 4 in Appendix.  

Results	  

First	  Births	   	  
Figure 4 First birth Kaplan-Meier cumulative probability estimates in Iceland 1982-2013 by age of woman over 

decades 

  
Source: Icelandic register data, author’s own calculations 

Figure 4 contains a graph of Kaplan-Meier (K-M) estimates displaying the cumulative probabilities 

of Icelandic women progressing to parity one by decade; the 1980s, the 1990s, the 2000s and the 

2010s. These nonparametric estimations are based on a hypothetical cohort and the cumulative 

probability expresses the probability that (in our case) childless women have given birth before a 

certain age. Hence, the estimates give us an idea about the absolute levels of tempo and quantum in 

having a first child in Iceland during the period of interest by estimating the cumulative probability 

of survival.  

The estimates indicate that childlessness has not increased in Iceland during the period; 

childlessness ranges between 11-13% depending on decade at age 45. However, there are signs of 

continuous postponement as the estimates suggest that the age when half of the women have 

progressed to motherhood has increased from one decade to the next. In the 1980s half of the 

women had given birth at age 24 while in the 2010s half of the women had become mothers at age 

27 (and 9 months). Hence, Icelandic women have postponed motherhood by more than one year per 

decade on average during the period but approximately the same portion of women give birth 

according to the estimates. 
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Figure 5 Relative risk of first birth in Iceland 1982-2013. Standardized for age of woman. Rates are relative to first 
birth rates in 1986 

 
Source: Icelandic register data, author’s own calculations 

Figure 5, displaying the standardized annual index of first birth rates in Iceland relative to the year 

1986, where the birth intensities are standardized for age, demonstrates that the first birth rate has 

declined almost from one year to the next. In 1982 the rate was 41% higher than in 1986, in 2000 

the birth rate was 13% lower than the birth rate in 1986 and in 2013 the birth intensities had 

decreased even further and were merely 60% of what they had been in 1986. The declining force of 

fertility described in the figure does however not reflect an increase in childlessness during the 

period but a general trend of postponement of motherhood as suggested by the K-M estimates.  

Figure 6 First birth rates in Iceland by age of woman 1982-2013. Rates are relative to first birth rates of 25-26 years 
olds in the 1980s 

  
Source: Icelandic register data, author’s own calculations 

Figure 6 demonstrates this more clearly and we can see that the curves, displaying birth intensities 

0.00 

0.20 

0.40 

0.60 

0.80 

1.00 

1.20 

1.40 

1.60 
19

82
 

19
83

 
19

84
 

19
85

 
19

86
 

19
87

 
19

88
 

19
89

 
19

90
 

19
91

 
19

92
 

19
93

 
19

94
 

19
95

 
19

96
 

19
97

 
19

98
 

19
99

 
20

00
 

20
01

 
20

02
 

20
03

 
20

04
 

20
05

 
20

06
 

20
07

 
20

08
 

20
09

 
20

10
 

20
11

 
20

12
 

20
13

 

0.00 

0.20 

0.40 

0.60 

0.80 

1.00 

1.20 

15-16 17-18 19-20 21-22 23-24 25-26 27-28 29-30 31-32 33-34 35-36 37-38 39-40 41-42 43-45 

1982-1989 
1990-1999 
2000-2009 
2010-2013 



25 
 

by decade and age, have shifted to the right revealing that women tend to have their first child later 

than before. These findings are in line with the previous work done by Garðarsdóttir on age-specific 

fertility rates in Iceland (2008). During the period the propensity to become a mother has decreased 

for women aged 15-26 while it has increased for women aged 29-45. The birth intensities at ages 27 

and 28 however have been relatively stable during the period (estimates by single-year age groups 

are available in Appendix, figures 13-15).    

Figure 7 Relative risk of first birth in Iceland 1982-2013. Standardized for age of woman: Two age groups. Rates are 
relative to first birth rates in 1986 for each age group (separate models) 

 
Source: Icelandic register data, author’s own calculations 

Figure 7 describes this scenario in more detail. Separate models were used for each of the two age 

groups displayed in the figure; 15-26 years of age and 29-45 years of age. The cutting point being 

ages 27 and 28 as the trends for those two ages have remained relatively stable during the period 

(see Appendix, figure 15). As before the rates are standardized for variation in age (within models) 

and are relative to each respective age group in the year 1986. We can see the same trend of 

declining birth intensities for ages 15-26 throughout the period as in figure 5 but with more force. 

The rate fell sharply between the years 1982 and 1985 and continued to fall at somewhat slower rate 

until 2002 when the declining trend slowed down even further. In 1982 the first birth rate was 43% 

higher than in 1986 but it was 53% lower in 2013 (compared to the year 1986). The propensity to 

become mother has thus decreased much during the period for women aged 15 to 26. In contrast, 

the propensity to become a mother for women aged 29 to 45 has increased. There is much more 

fluctuations in the birth rate of the older aged women from one year to the next, but the trend 

describes a general increase in the birth intensities at older ages. Compared to the year 1986 the 

birth intensities appear stronger in 1982, but after reaching a bottom in the year 1987 they increased 

almost gradually until they reach a summit in the year 2008 – when the propensity to become a 
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mother was 82% higher than in 1986. The first birth rate in 2013 was still 63% higher than in 1986. 

The development in first births during the period is thus best described by a forceful postponement 

at the younger ages but recuperation at the older ages.   

 With regards to the two critical junctures shown graphically by the three vertical lines in 

figure 7 – the two gray lines a proxy for the start and end year of the implementation period of the 

reform in the parental leave and the black line a proxy for the onset year of the economic crisis – the 

development does not seem to have change dramatically for the group of younger women. We see 

indications of the fall in birth intensities to be slowing down in the last year of implementation and 

even stabilizing in the subsequent years until the rate drops again in 2011 but it remained relatively 

stable between 2011 and 2013. We can see a continued increase in the first birth rate after the 

parental leave reform for women aged 29-45, not instantly but two years into the post 

implementation period in 2005, which continues until 2008. As of 2009 the rate drops relatively 

sharply and levels off in the subsequent years. Although the changes in the rates are not fully 

compatible with the timing of the two critical junctures, the reform in the parental leave seems 

nonetheless to positively associated to the changes in both rates and the previously increasing trend 

among the older group of women broke at the onset of the crisis and stabilized.  

Second	  and	  Third	  Births	  
As with first births the K-M cumulative probability estimates do not suggest much change over the 

period in the final progression rate when it comes to parity two (available in Appendix, figure 16). 

According to the estimates between 87 and 89% of one child mothers have had a second child by 

the time the first born turns 15, depending on decade. However, the estimates suggest that women 

in 2010 – 2013 had their second child at a faster rate than in the previous decades. Half of the 

women had given second birth at the time their first child was four years old in the 2010s, compared 

to almost five years of age in the 1980s. The progression to parity three occurs at a slower rate than 

the progression to parity two among Icelandic women and, not surprisingly, fewer women have a 

third child according to the nonparametric estimates (available in Appendix, figure 17). When the 

second born child is seven and a half years old 50% of the second child mothers have given birth to 

child number three and on average roughly two thirds of two-child mothers have given birth to a 

third child at the time the second born turns 15. As opposed to the development in the transition to 

second child the estimates suggest less difference in the timing between births by decade, i.e. if we 

look at the 1980s and the 2010s. 
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Figure 8 Relative risk of second and third births in Iceland 1982-2013. Standardized for age of mother and age of 
youngest child. Rates are relative to the rates in 1986 for each birth order (separate models) 

 
Source: Icelandic register data, author’s own calculations 

Figure 8 features the standardized annual indices of second and third birth rates between 1982 and 

2013. The rates are presented as birth intensities relative to the year 1986 for each parity and are 

standardized for the age of the mother and duration since previous birth over calendar year. The 

figure contains estimates from two different models, i.e. separate models for either parity. Hence, 

both are annual indices only comparable to the specific birth order but do not tell us the absolute 

differences in the propensity to give birth to second and third child.  

 Although there are some fluctuations in both the second and the third birth rates from one 

year to the next there are no indications that the propensity to have a second or a third child have 

toned down during the period. The second birth rate reached a summit in the years 2009 and 2010 

when one child mothers had almost 40% higher propensity to become mothers than in 1986. During 

the period from 2004 until 2013 the rate was constantly more than 20% higher than in 1986 and 

almost gradually increased from one year to the next between 2003 and 2010. However, in 2011 the 

second birth rate starts to drops from one year to the next but still resulting in a 21% higher rate in 

2013 than in 1986.  

 The fluctuation in the third birth rate is somewhat stronger than the fluctuation in the second 

birth rate. There are two points of upsurge during the period; the former between 1986 and 1990 

and the latter between 2002 and 2010 with a declining trend in between, in the years 1990-1997. 

During the former upswing the rate reaches its high point in 1990 when two child mothers had 41% 

higher propensity to have a third child than in 1986. During the latter upswing the third birth 

intensities were highest in 2010 when they were 60% higher than in 1986. In 2011-2013 the rate fell 

from one year to the next but was still 30% higher in 2013 than in 1986. Unlike the first birth 
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intensities that declined over the period, second and third birth intensities have increased, i.e. 

compared to the situation in the early-1980s.  

The	  Critical	  Junctures	  
The developments over time in second and the third birth rates are remarkable similar; they seem to 

follow a uniform trend as the waves in both rates form a similar pattern (figure 8). The second birth 

rate starts to elevate between 2002 and 2003 but escalates with more force in the following years. 

The upward trend continues with a similar intensification for six years, before it slows down again 

between the years 2009 and 2010. The third birth rate shows the same pattern but the elevation in 

the rate takes off at a faster pace a year earlier, between 2002 and 2003. Compared to the year 2002, 

the propensity to have a third child is almost 60% higher in 2010, having increased from one year to 

the next during those eight years.  

The timing and the force behind the elevation in the rates indicate that the reform in the 

parental leave is associated with the changes. The elevation in both rates conforms to the timing of 

the reform and they continue to climb until after the economic crisis hit in 2008/2009. In figure 9 

we examine the birth spacing patterns by the critical junctures in order to establish a better 

understanding of the development. Figure 18 in Appendix gives similar information but by 

decades6.  

Figure 9 Second and third birth rates in Iceland 1982-2013 by age of youngest child. Standardized for age of mother. 
Rates are relative to 13-24 months olds in 2001-2003 for each parity 

  
Source: Icelandic register data, author’s own calculations 

We see it quite clearly that the birth spacing patterns between first and second child has changed 

after the implementation of the reform in the parental leave (graph on the left hand side). Mothers 

                                                
6 The birth spacing patterns did not alter between the 1980s and 1990s to any profound extent and are basically the same when it 

comes to second birth. Furthermore, as the timing of the critical junctures coincide rather well with the latter two decades of 
interest, and that we get a more detailed picture about the post-2000 period by focusing on the critical junctures, we will for 
simplicity sakes let a discussion on them suffice rather than include a discussion on changes in the birth spacing patterns by 
decades as well.   
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have their second child sooner than before the implementation. During the economic crisis the new 

birth spacing patterns do not seem to have vanished but rather reinforced. We can see a similar 

development in the birth spacing between second and third birth, but the changes are not as 

obviously linked to tempo effects (graph on the right hand side). The relative third birth rate 

increased throughout most of the transition period in the years after 2003 indicating a change in 

levels, i.e. more women gave birth to a third child, but also at a faster pace between 2004 and 2013 

than in the years before – signaling towards changes in tempo as well. The protection the parental 

leave legislation provides parents when they take a leave from work after childbirth, the common 

practice of fathers utilizing up to one third of the leave, and the economic security the parental leave 

benefits provide, may all play a part in shortening the birth spacing patterns – allowing parents to 

continue childbearing at a faster pace than otherwise.  

It is worth noticing that the second birth intensities are highest when the previous born child 

is in its fourth year and after the second child turns five. This could be associated with the time it 

takes parents to accumulate full parental leave benefits in terms of the monetary part. Having less 

than two years apart between births would entail a reduction in income as the benefits are calculated 

on the bases of previous income. Parents who took advantage of the parental leave scheme after 

previous birth would for example be eligible for a considerably lower amount for the next child as a 

result. This is related to the modus operandi when it comes to calculating the amount defrayed in 

benefits. Parents get at most 80% of their average salaries in the previous 18 months before the birth 

of a child7. Parents who had received parental leave benefits in those eighteen months would 

therefore only get as low as 64% of the salaries they had before the birth of the previously born 

child (Gíslason 2007).  

 When it comes to both parities the hazard is lower during the implementation period (2001-

2003) for most of the duration, compared to the period preceding it and the subsequent periods (the 

extent depending on parity and period). One way to interpret the observable low hazard between the 

years 2001 and 2003 is that a part of the women may have waited with having another child until 

full benefits’ rights came into effect.  

Although we are not able to establish a robust link between the changes in the birth spacing 

patterns and the parental leave reform, there are strong indications that the policy reform did 

contribute to the changes we have observed, and hence contributed in the elevation in the second 

and the third birth intensities after the reform was implemented. However, if we take a more 

detailed look at the developments after the economic crisis we see that it is not until three years into 

the crisis that both birth rates start to drop. Nonetheless, it is impossible to ignore altogether 

                                                
7 The time-period the benefits’ calculations are based on has changed over time. For a more detailed overview see e.g. Gíslasson 

2007; Eydal and Gíslason 2008; Eydal and Gíslason 2014. 
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possible consequences of the recession – regardless of the lag between the onset of the crisis and the 

fall in the birth intensities. Figure 1, which displays the total fertility rate in the Nordic countries, 

draws up a picture of a similar development in all of the Nordics, i.e. fertility didn’t decline right 

away. The development indicates that the repercussions of the crisis didn’t register at full force until 

later and they may have been manifested in steps. It is possible that potential effects of increased 

unemployment were the first step in 2009; subsequently a year to react to the situation in 2010 and 

then a year of pregnancy in 2011. Another plausible explanation of the lag between the onset of the 

crisis and the drop in the birth rates is the severe decline in the parental leave benefits in December 

2009 (see e.g. Eydal and Gíslason 2014 for discussion) although such reasoning does not hold up 

for the development in the other Nordic countries at the same time. The lag may also be linked to 

other means taken by the government in Iceland at the time, e.g. allowing people to withdraw their 

individual savings8 and prolonging the rights to employment benefits, and thus providing people 

with some financial security at times of uncertainty and financial cutbacks and temporarily 

extending income stability. Or the reason can be a combination of all the factors above. 

 What ever the reason may be it is clear that the second and third birth intensities declined 

during the recession but given the severity of the crisis it is also interesting to observe that the 

fertility decline was not more drastic. Five years after the crisis came ashore the birth rates were 

relatively high, and still higher than in the mid- and late-1980s. 

Second	  and	  Third	  Birth	  Rates	  Relative	  to	  Higher	  Order	  Births	  
We conclude this section with an overview of the standardized annual indices of 2nd, 3d, 4th and 5th 

birth rates in Iceland, standardized for age of the mother and duration since previous birth over 

calendar year. All rates are relative to the second birth intensities in 1986. 

The most striking feature when we look at the birth orders’ relevant to one another, visible 

in figure 10, is the similarities over time in the second, third and fourth birth rates. The rates 

‘behave’ in a similar way and co-vary with one another. Between 1986 and 1988 we see a general 

upsurge in the rates, and again between 2003 and 2010 but in 2011, after a peek in 2010, the rates 

drop. The third birth levels are in-between the levels of the second and the fourth births but the 

fourth and the fifth births are at the same levels, indicating a relatively strong propensity of having 

three children in Iceland. 

                                                
8 The individual saving scheme is a personalized non-obligatory pension scheme people can use when they retire.   
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Figure 10 Relative risk of 2nd, 3d, 4th and 5th births in Iceland 1982-2013. Standardized for age of mother and age of 
youngest child. Rates are relative to 2nd birth rates in 1986 

 
Source: Icelandic register data, author’s own calculations 

On average, the third birth rates are 43% lower than the second birth rates, the fourth birth rates are 

68% lower and the fifth birth rates are 71% lower on average compared to the second birth rate 

during the period (table 2). A overview of the higher order birth trends indicate that that the fourth 

birth trends resemble the second and third birth trends with regards to the two critical junctures – in 

general terms at least – but the fifth birth trends seem to be more ‘stable’ in the observable strong 

fluctuation between years.   

 
Table 2 Relative risk of second, third, fourth and fifth birth in Iceland 1982-2013. Standardized for age of mother and 

age of youngest child. Rates are relative to second birth intensities. 

 Haz. Ratio P-value 
2nd Birth 1 --- 
3d Birth 0.57 0.000 
4th Birth 0.32 0.000 
5th Birth 0.29 0.000 

Source: Icelandic register data, author’s own calculations 

	  

Sex	  Preferences	  in	  Iceland	  
When it comes to sex preferences in Iceland during the period 1982 to 2013 we start out with a 

nonparametric description in order to enhance our understanding of the process as before. Simple 

Kaplan-Meier cumulative probability estimates indicate a slight difference in the progression to 

parity three depending on the sex of previous two children. Estimates in figure 11 suggest that 

mothers of a boy and a girl progress slower to parity three. Furthermore, at the time the second born 

is 15 years old fewer women who have one child of either sex have had a third child compared to 

0.00 

0.20 

0.40 

0.60 

0.80 

1.00 

1.20 

1.40 

1.60 
19

82
 

19
83

 

19
84

 

19
85

 

19
86

 

19
87

 

19
88

 

19
89

 

19
90

 

19
91

 

19
92

 

19
93

 

19
94

 

19
95

 

19
96

 

19
97

 

19
98

 

19
99

 

20
00

 

20
01

 

20
02

 

20
03

 

20
04

 

20
05

 

20
06

 

20
07

 

20
08

 

20
09

 

20
10

 

20
11

 

20
12

 

20
13

 

2nd Birth 
3d Birth 
4th Birth 
5th Birth 



32 
 

both mothers of two sons and two daughters. The lines do not converge, indicating that not only is 

there a difference in timing but in the number of births as well. When it comes to mothers of two 

daughters on the one hand and two sons on the other, higher portion of mothers of two sons have a 

third birth according to the nonparametric estimates. In the first 6-7 years from the birth of the 

second child both groups of women progress at a similar rate to parity three but after that the two 

lines start to separate from one another. At the time the second born turns 15 years of age, 63% of 

mothers with a son and a daughter have had a third child compared to 66% of mothers of two girls 

and 67.5% of mothers of two sons. 

Figure 11 Third birth Kaplan-Meier cumulative probability estimates in Iceland 1982-2013 by age of second born over 
sex composition of previously born children 

 
Source: Icelandic register data, author’s own calculations 

Multivariate analyses support these indications of a daughter preference. In Figure 12 we see a 

stable underlying pattern of daughter preferences with some random variation over time. The figure 

captures third birth intensities by interacting calendar years with the sex composition of the two 

previously born children between 1982 and 2013, standardized for the age of the mother and 

duration since last birth. Hence, almost identical to the annual index of third birth rates but with the 

sex composition as an additional variable. The rates are relative to those of a mother with a boy and 

a girl in the year 1986. Mothers with one child of each sex have on average the lowest propensity to 

have a third child, i.e. compared to mothers of either two girls or two boys. Thus, it seems, that 

Icelandic parents in general opt for at least one child of each sex. Mothers of two daughters have on 

average higher risk of having a third child than mothers of a son and a daughter but a lower 

propensity to have another child compared to mothers with two sons (with some variation between 

years as the figure shows). Hence, mothers of two sons are the most likely ones to progress to parity 

three, indicating a slight daughter preferences in Iceland throughout most of the period of interest. 
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Figure 12 Relative risk of third births in Iceland 1982-2013 by the sex composition of previous children. Standardized 
for age of mother and age of second child. Rates are relative to mothers of a boy and a girl in 1986 

 
Source: Icelandic register data, author’s own calculations 

When we expand the viewpoint and look at how the trends have developed over two sub-periods, 

i.e. before and after the turn of the millennium, in order to get a more general picture, we see that 

the daughter preference has slightly increased over time, although a daughter preference was 

already evident in the early-1980s. We also notice that the propensity to have at least one child of 

each sex increased as well. Table 3 presents the intensities to have a third child with regards to the 

sex of the two previous ones. The estimates are derived from a model holding age of the mother and 

the duration since previous birth fixed while showing the interaction effects between the two time-

periods and the sex composition of the previous children. In the former period mothers of two sons 

had 13% higher risk of having a third child compared to mothers of a boy and a girl. Mothers of two 

daughters had 10% higher risk. In the latter period, mother of two daughters had 11% higher risk of 

having a third child compared to mothers of a boy and a girl in 2000-2013, while mothers of two 

sons had 16% higher risk. The propensity to have a third child increased for all mothers between 

periods but the difference between two sons mothers on the one hand and two daughters mothers on 

the other had grown. 

Table 3 Relative risk of third births in Iceland 1982-2013 by sex composition of the two older children. Standardized for 
age of mother and age of second child. Rates relative to that of boy & girl for each sub-period 

 Boy & Girl P-value Two Boys P-value Two Girls P-value 
1982-1999 1 --- 1.13 0.000 1.10 0.000 

2000-2013* 1 0.181 1.16 0.000 1.11 0.000 
Source: Icelandic register data, author’s own calculations 
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Summary	  and	  Discussion	  
 
In general, the long time stability in fertility patterns in Iceland, across several decades, is an 

interesting phenomenon. We observe fluctuations in the parity specific rates and some 

heterogeneity between them: The first birth intensities show a ongoing decline throughout the 

period while we also observe that the second and third birth intensities have maintained their levels 

and even grown stronger compared to the mid-1980s. However, during a period of technical 

innovations and globalization, increased educational levels and international mobility, the trends are 

nonetheless remarkably stable.  

In more specific terms, we see that the almost steady decline in the first birth rates is not 

universal for all women but only applicable for women aged 15-26. Parallel to the decrease in the 

propensity to become a mother for younger women we observe an increase in the birth rate for 

women aged 29-45. The findings demonstrate that the first birth trends during the study period are 

thus trends of postponement first and foremost with obvious marks of recuperation at older ages. 

With some good will one can see indications of changes in the development in the first birth rate 

after the parental leave reform and the economic crisis. The birth intensities increased after the 

implementation of the parental leave reform for the older group of women but stabilized at the onset 

of the crisis. The birth intensities for the younger women on the other hand had been relatively 

stable after the implementation of the reforms but showed slight marks of a renewed decline during 

the recession. However, the decline in the first birth intensities after the crisis is perhaps smaller 

than expected, given the relatively low age of primparas in Iceland and the decline in first births in 

the other Nordics during recessions there. 

We see stronger signs of the critical junctures to be associated with the subsequent 

developments in second and third births. With regards to the parental leave reform, the timing of the 

reform matches an increase in the propensity to have both second and a third child as well as 

changes in the birth spacing patterns. Although we cannot establish a clear and robust association 

between the parental leave reform and the escalation in the second and third birth intensities, there 

are strong indications favoring the proposed relationship. The economic incentives in the form of 

the parental leave benefits, the three extra months of parental leave offered to parents after the 

reform, the relatively high portion of parental leave days fathers occupied between 2004 and 2010, 

complemented by the explanations provided by gender relation theories, as well as the difference in 

the developments between first birth trends on the one hand and second and third birth trends on the 

other, all give support to the proposed association and leaves the reform as a major culprit.  

 A downside of having as broad a perspective as this paper entails nonetheless scarcer 

possibilities to make hard claims about potential relationships. We cannot distinguish with certainty 
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between the influence the critical junctures had on fertility, other influences of the economy – or 

any other unobserved determinants for that matter. Most of the interpretations in this paper have 

been in the favor of an association between the parental leave reform and the increase in the birth 

intensities. However, almost parallel to the generous reform in the parental leave there was an 

upswing in the economy which can be by no means disregarded as a possible influence. As an 

example, the TFR in the other Nordics elevated at the same time and most of Europe experienced 

increased fertility as well during a period of economic prosperity. As with the parental leave reform, 

we cannot claim a robust relationship between any specific elements of the recession and the trend 

of falling birth rates either, given the similarities in the fertility developments in the other Nordics 

from 2010 and onwards – even though the recession was less severe in Scandinavia and seems to 

have hardly had any consequences in Norway. 

It has been proposed that the positive economic situation and the family policies worked 

together in elevating the TFR in Sweden in the 1980s (Hoem and Hoem 1996) and the findings 

suggest that the same development may have occurred in Iceland. This may also in part hold up for 

the interaction between the decline in the parental leave benefits and the deteriorating economy and 

the subsequent decreased fertility in Iceland (as has been suggested in the case of Sweden as well, 

e.g. Hoem and Hoem 1996).  

The lag between the economic crisis and the declining second and third birth intensities 

indicate that the parental leave scheme is also associated with the decline in the rates through the 

decrement in the benefits. The decrement in the parental leave benefits at the end of 2009 seem to 

have discouraged fathers to make use of the leave compared to the years before while mothers were 

not affected (Table 1). Fathers used 20% less days in 2013 than in 2008, which could be an 

indication that more couples decided not to continue their childbearing as fathers couldn’t afford the 

cut in income the leave-use would entail and which is demonstrated by the drop in the birth rates. 

This can be interpreted as an indication of the monetary part of the benefits to be important but not 

merely the quota given to the fathers in terms of benefit days. However, such a reasoning is far from 

the sole explanation on offer. It would be too simplistic not to take into an account the development 

in most of Europe and especially in the other Nordic countries where fertility also dropped around 

the same time. The association is likely to be a complex one and a combination of factors, in 

addition to the potential influence of the financial cuts and economic incentives in general. At the 

time of the crisis a process may have started, characterized by a rise in unemployment (2009), or 

increased financial insecurity in more general terms, a time to react to the economic downturn 

(2010) and finally nine months of pregnancy (2011). Such an interpretation would capture the 

fertility decline in a broader perspective and help to explain the similar development in the other 

Nordic countries as well.  
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In part the development during the recession resembles the development observed in 

Sweden during the recession there in the 1990s but contrary to Sweden, the second and third birth 

rates in Iceland (as well as the fourth) followed a similar trend while the first birth trends stood 

alone. This is an indicator of the determinants behind the decision to become a parent in Iceland are 

not the same as the determinants about having a second or a third child. Furthermore, changes in the 

parental leave scheme, whether positive or negative, seem to influence second and third birth 

intensities more than first births’, perhaps because those who are already parents have experience of 

the parental leave and changes in the scheme affect them more directly. Continued childbearing 

appears to be, based on this, more sensitive to uncontrollable external factors than first births.  

The sex preferences of parents in Iceland are a special chapter on its own and are worth 

further inspection in a broader context with the other Nordic countries. Mothers of two sons or two 

daughters in Iceland have higher propensity to progress to parity three than mothers of a boy and a 

girl. Furthermore, the findings suggest a general trend of daughter preferences throughout the 

period of investigation and that the trends already observable in the early-1980s intensified slightly 

with time. These findings strengthen suggestions about a possible association between the Nordic 

welfare system and new sex preferences. The slight daughter preferences in Iceland are in line with 

Andersson’s and his colleagues’ findings (2006) that there is a girl preference in Norway, Denmark 

and Sweden, and presumably a changing trend in Finland – from a son to a daughter preference at 

the turn of the century (Saarela and Finnäs 2014). The strength of egalitarian norms in societies may 

in fact alter parents’ sex preferences regarding their children. However, both the timing of a change 

in preferences with regards to changes in egalitarian attitudes, as well as whether the daughter 

preference in the Nordics is a transitional phenomenon or something else, perhaps associated with 

the first and second phase of Goldscheider’s and her colleagues’ notion of a gender revolution, will 

be an interesting thing to investigate further.   
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Appendix	  
I. Background Statistics  

 
Table 4 Background statistics: Distribution of live births and exposure times under risk  

by variables and parity 
Variable  First births  Variable      

  Model 1        

 First births Woman-months  
Count %  First births Women-months 

Count % 

Age    Calendar Year      
15 100 683,198 8.5 1982 1,500 197,185 2.5 
16 445 752,566 9.4 1983 1,530 217,729 2.7 
17 1160 741,109 9.2 1984 1,419 220,256 2.7 
18 2086 717,217 8.9 1985 1,330 223,822 2.8 
19 2815 680,173 8.5 1986 1,320 225,177 2.8 
20 3503 626,629 7.8 1987 1,310 229,350 2.9 
21 3798 560,316 7.0 1988 1,462 233,842 2.9 
22 3762 493,843 6.1 1989 1,411 236,095 2.9 
23 3726 428,911 5.3 1990 1,484 237,707 3.0 
24 3552 365,863 4.5 1991 1,402 240,150 3.0 
25 3380 307,129 3.8 1992 1,422 242,159 3.0 
26 2993 255,031 3.2 1993 1,387 243,470 3.0 
27 2535 210,604 2.6 1994 1,407 247,164 3.1 
28 2123 173,328 2.2 1995 1,388 250,725 3.1 
29 1562 143,470 1.8 1996 1,328 252,414 3.1 
30 1275 119,479 1.5 1997 1,383 253,945 3.2 
31 966 100,088 1.2 1998 1,378 255,764 3.2 
32 773 86,126 1.1 1999 1,317 257,508 3.2 
33 587 74,421 0.9 2000 1,444 257,781 3.2 
34 443 65,506 0.8 2001 1,361 257,055 3.2 
35 352 58,628 0.7 2002 1,230 256,979 3.2 
36 293 52,890 0.7 2003 1,291 258,990 3.2 
37 193 48,326 0.6 2004 1,249 261,851 3.3 
38 161 44,947 0.6 2005 1,265 266,774 3.3 
39 144 42,186 0.5 2006 1,307 271,007 3.4 
40 82 40,440 0.5 2007 1,284 273,481 3.4 
41 69 38,649 0.5 2008 1,305 277,419 3.4 
42 37 36,465 0.5 2009 1,298 279,881 3.5 
43 19 34,698 04 2010 1,268 280,711 3.5 
44 12 33,157 0.4 2011 1,130 281,445 3.5 
45 19 31,723 0.4 2012 1,206 284,014 3.5 

    2013 1,149 275,266 3.4 
No. Subjects 78,988 No. of live births 42,965 No. of woman-months 8,047,116  
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Table 4 CONT. 
Variables  Second and third births      

  Second birth model   Third birth model++   

 Live  births Women-months  
Count % Live 

births Women-months  Count % 

Age Groups      
13-18 / 16-20*  124  50,229  1.6   39  12,836  0.3 
19-21 / 21-23* 2,027 298,377  9.3  587 112,950  2.9 
22-24 / 24-26* 6,256 572,489 17.9 2,311 332,320  8.4 

25-26  5,875 441,741 13.8 2,885 357,499  9.0 
27-28 6,490 412,402 12.9 3,682 428,141 10.8 
29-30 5,679 336,588 10.5 4,020 450,375 11.4 
31-32 4,155 252,683  7.9 3,624 428,955 10.9 
33-34 2,642 191,038  6.0 2,744 388,964  9.8 
35-36 1,514 152,501  4.8 1,518 358,817   9.1 
37-38  914 129,759  4.0   793 338,259  8.6 
39-40  434 117,243  3.7   275 315,652  8.0 
41-45  278 251,104  7.8   119 427,422 10.8 

Duration from birth        
1-12 mo~s  190     505,258   15.8 139  436,355 11.0 
13-24 m~s 4,788     477,337 14.9 2,939  417,671 10.6 
25-36 m~s 6,933     400,036 12.5 3,206  375,970 9.5 
37-48 m~s 6,228     317,470 9.9 2,962  337,315 8.5 
49-60 m~s 4,783     247,594 7.7 2,894  298,460 7.6 
61-72 m~s 3,670 195,492 6.1 2,583  262,455 6.6 
73-96 m~s 4,739 277,791 8.7 3,778  433,156 11.0 

97-120 m~s 2,311 192,512 6.0 2,069  348,346 8.8 
+120 mon~e 2,746 592,664 18.5 2,027 1,042,462 26.4 

Sex Composition    
   Boy & Girl      10,951 2,035,800 51.5 

Two Boys      6,197 1,005,430 25.5 
Two Girls     5,424  908,900 23.0  

Calendar year 
      

 
1982 1,128  98,180 3.1 723 105,576 2.7 
1983 1,283 109,437 3.4 825 119,546 3.0 
1984 1,199 110,880 3.5 784 123,594 3.1 
1985 1,150 111,325 3.5 706 127,621 3.2 
1986 1,131 111,062 3.5 719 130,951 3.3 
1987 1,210 109,958 3.4 795 133,155 3.4 
1988 1,313 108,662 3.4 892 133,281 3.4 
1989 1,221 107,351 3.3 878 132,977 3.4 
1990 1,241 106,045 3.3 925 131,254 3.3 
1991 1,135 106,187 3.3 837 129,791 3.3 
1992 1,153 106,823 3.3 824 128,765 3.3 
1993 1,289 106,600 3.3 816 129,367 3.3 
1994 1,168 105,253 3.3 792 129,550 3.3 
1995 1,051 105,388 3.3 800 127,517 3.2 
1996 1,199 104,709 3.3 724 125,919 3.2 
1997 1,081 102,986 3.2 643 125,287 3.2 
1998 1,150 102,703 3.2 634 125,087 3.2 
1999 1,097 101,731 3.2 638 125,029 3.2 
2000 1,097 101,682 3.2 617 124,696 3.2 
2001 1,078 102,197 3.2 596 123,805 3.1 
2002 1,100 100,700 3.1 537 123,277 3.1 
2003 1,090  98,448 3.1 568 123,015 3.1 
2004 1,165  96,869 3.0 606 122,995 3.1 
2005 1,132  94,469 2.9 605 122,497 3.1 
2006 1,113  92,904 2.9 596 121,828 3.1 
2007 1,100  91,424 2.9 605 121,285 3.1 
2008 1,126  89,356 2.8 662 120,579 3.1 
2009 1,138  88,063 2.7 682 118,593 3.0 
2010 1,104  86,150 2.7 732 115,908 2.9 
2011 1,015  84,711 2.6 648 112,376 2.8 
2012   998  82,404 2.6 625 109,852 2.8 
2013   933  81,497 2.5 563 107,217 2.7 

2nd Births - No. Subjects: 50,983 No. of live births: 36,388 No. of women-months: 3,206,154  
3d Births - No. Subjects: 45,761 No. of live births: 22,597 No. of women-months:  3,952,190  
* Third birth age grouping 

++
There is marginal differences between analyses of third birth and sex preferences due to 31 missing values in the variable sex of child (first or 

second).  
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Table 4 CONT. 
Variables  Fourth and fifth births      

  Fourth births   Fifth births   

      Live births     Women-months 
    Count % Live births Women-months   

Count % 

Age Groups      
19-21     5    1,388   0.0  - -  - 
22-24     92   19,317   0.6   7   1,351  0.1 
25-26    215   47,563   1.6  26     4,574  0.5 
27-28   559   99,701   3.3  49  14,137  1.5 
29-30   788  173,101   5.8 139  30,375  3.1 
31-32 1,184  253,102   8.4 221  53,586  5.5 
33-34 1,384  322,246  10.8 276  83,688  8.6 
35-36 1,297  371,762  12.4 326 114,066 11.8 
37-38   943  394,205   1.2 284 139,238 14.4 
39-40   503  398,507   1.3 223 153,176 15.8 
41-45   310  915,892   3.6 166 375,750 38.7 

Duration from birth        
1-12 mo~s   89     274,744  9.2          28  90,895 9.4 
13-24 m~s 1,214     267,906 8.9         356  89,572 9.2 
25-36 m~s 1,190     252,319 8.4         300  85,852 8.9 
37-48 m~s  933     237,933 7.9         220  82,562 8.5 
49-60 m~s  791     223,484      7.5         182    79,057 8.2 
61-72 m~s  704 210,736  7.0         149  75,655 7.8 
73-96 m~s 1,058 385,907 12.9         224 138,575 14.3 

97-120 m~s  627 337,884 11.3         124 116,730 12.0 
+120 mon~e  674 805,880 26.9         134 211,083 21.8 

Calendar year 
      

 
1982 261 72,744 2.4 72 23,878 2.5 
1983 298 85,095 2.8 73 28,352 2.9 
1984 283 91,061 3.0 62 31,163 3.2 
1985 254 96,326 3.2 65 33,511 3.5 
1986 267 101,219 3.4 64 35,676 3.7 
1987 292 104,146 3.5 75 37,127 3.8 
1988 301 106,062 3.5 76 37,392 3.9 
1989 287 107,231 3.6 75 37,511 3.9 
1990 344 108,451 3.6 68 37,911 3.9 
1991 330 108,681 3.6 68 38,304 3.9 
1992 326 108,461 3.6 79 38,446 4.0 
1993 312 107,598 3.6 83 38,434 4.0 
1994 265 106,711 3.6 75 37,927 3.9 
1995 242 105,947 3.5 73 37,164 3.8 
1996 267 104,693 3.5 58 35,901 3.7 
1997 237 102,170 3.4 67 35,079 3.6 
1998 224 100,050 3.3 51 33,879 3.5 
1999 196  98,126 3.3 52 33,078 3.4 
2000 206  96,250 3.2 37 31,980 3,3 
2001 186  94,356 3.1 43 30,843 3.2 
2002 184  92,120 3.1 39 29,999 3.1 
2003 145  89,623 3.0 43 28,632 3.0 
2004 165  87,505 2.9 30 27,221 2.8 
2005 147  85,928 2.9 46 25,809 2.7 
2006 138  84,405 2.8 37 24,146 2.5 
2007 163  82,424 2.8 28 22,996 2.4 
2008 157  80,973 2.7 30 21,811 2.2 
2009 166  79,644 2.7 37 20,657 2.1 
2010 194  78,616 2.6 24 19,776 2.0 
2011 150  77,923 2.6 27 19,187 2.0 
2012 151  76,543 2.6 34 18,451 1.9 
2013 142  75,711 2.5 26 17,740 1.8 

4nd Births - No. Subjects: 29,194 No. of live births:  7,280 No. of women-months: 2,996,793  

5d Births - No. Subjects: 9,599 No. of live births: 1,717 No. of women-months:  969,981  
Source: Icelandic register data, author’s own calculations 
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II. Results from Models Presented in Paper 
 

Table 5 Results from Main effects models 

Relative risk of giving birth to a first child by calendar 
year standardized for age of mother. Rates relative to 
1986 

Relative risk of giving birth to a first child by calendar 
year standardized for age of mother. Rates relative to 
1986. Ages 15-26 

 	   	   	   	   	  
 Haz. Ratio P>z 	   Haz. Ratio P>z 

Calendar Year Haz. Ratio P>z Calendar Year Haz.Ratio P>z 
1982 1.41 0.000 1982 1.43 0.000 
1983 1.28 0.000 1983 1.30 0.000 
1984 1.15 0.000 1984 1.15 0.001 
1985 1.03 0.382 1985 1.03 0.700 
1986 1 - 1986 1 --- 
1987 0.96 0.323 1987 0.98 0.278 
1988 1.05 0.230 1988 1.03 0.791 
1989 0.99 0.796 1989 0.98 0.233 
1990 1.03 0.510 1990 1.00 0.898 
1991 0.96 0.244 1991 0.91 0.036 
1992 0.95 0.192 1992 0.91 0.016 
1993 0.91 0.017 1993 0.85 0.016 
1994 0.91 0.012 1994 0.82 0.001 
1995 0.89 0.002 1995 0.81 0.000 
1996 0.84 0.000 1996 0.77 0.000 
1997 0.87 0.000 1997 0.81 0.000 
1998 0.85 0.000 1998 0.76 0.000 
1999 0.80 0.000 1999 0.74 0.000 
2000 0.87 0.000 2000 0.75 0.000 
2001 0.82 0.000 2001 0.71 0.000 
2002 0.73 0.000 2002 0.61 0.000 
2003 0.76 0.000 2003 0.64 0.000 
2004 0.74 0.000 2004 0.62 0.000 
2005 0.74 0.000 2005 0.61 0.000 
2006 0.76 0.000 2006 0.62 0.000 
2007 0.74 0.000 2007 0.59 0.000 
2008 0.74 0.000 2008 0.60 0.000 
2009 0.73 0.000 2009 0.58 0.000 
2010 0.70 0.000 2010 0.57 0.000 
2011 0.62 0.000 2011 0.47 0.000 
2012 0.64 0.000 2012 0.50 0.000 
2013 0.60 0.000 2013 0.47 0.000 
Age	     Age   
15 0.03 0.000 15 0.03 0.000 
16 0.10 0.000 16	   0.10 0.000 
17 0.28 0.000 17 0.28	   0.000	  
18 0.52 0.000 18 0.51 0.000 
19 0.74 0.000 19 0.74 0.000 
20 1 -- 20 1 -- 
21 1.22 0.000 21 1.22 0.000 
22 1.38 0.000 22 1.38 0.000 
23 1.58 0.000 23 1.59 0.000 
24 1.77 0.000 24 1.78 0.000 
25 2.01 0.000 25 2.03 0.000 
26 2.15 0.000 26 2.34 0.000 
27 2.22 0.000    
28 2.26 0.000 
29 2.02 0.000 
30 1.98 0.000 
31 1.79 0.000 
32 1.66 0.000 
33 1.46 0.000 
34 1.25 0.000 
35 1.11 0.064 
36 1.02 0.711 
37 0.74 0.000 
38 0.66 0.000 
39 0.62 0.000 
40 0.37 0.000 
41 0.33 0.000 
42 0.19 0.000 
43 0.10 0.000 
44 0.07 0.000 
45 0.11 0.000 
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Table 5 CONT. 

Relative risk of giving birth to a first child by calendar year 
standardized for age of mother. Rates relative to 1986. Ages 
29-45 

Relative risk of having a second child by calendar year 
standardized for age of mother and age of first born. Rates 
relative to 1986 

Calendar Year Haz. Ratio P>z Calendar Year Haz. Ratio P>z 
1982 1.21 0.203 1982 1.15 0.001 
1983 1.05 0.732 1983 1.18 0.000 
1984 1.10 0.519 1984 1.08 0.079 
1985 1.26 0.095 1985 1.01 0.722 
1986 1 -- 1986 1 -- 
1987 0.93 0.633 1987 1.09 0.040 
1988 1.29 0.055 1988 1.22 0.000 
1989 1.20 0.170 1989 1.17 0.000 
1990 1.28 0.055 1990 1.21 0.000 
1991 1.25 0.082 1991 1.11 0.011 
1992 1.39 0.009 1992 1.12 0.009 
1993 1.38 0.011 1993 1.24 0.000 
1994 1.59 0.000 1994 1.13 0.002 
1995 1.57 0.000 1995 1.02 0.667 
1996 1.45 0.003 1996 1.16 0.000 
1997 1.54 0.000 1997 1.06 0.150 
1998 1.63 0.000 1998 1.14 0.001 
1999 1.49 0.001 1999 1.11 0.017 
2000 1.69 0.000 2000 111 0.017 
2001 1.65 0.000 2001 1.09 0.043 
2002 1.61 0.000 2002 1.11 0.013 
2003 1.58 0.000 2003 1.11 0.011 
2004 1.57 0.000 2004 1.22 0.000 
2005 1.72 0.000 2005 1.22 0.000 
2006 177 0.000 2006 1.24 0.000 
2007 1.81 0.000 2007 1.26 0.000 
2008 1.82 0.000 2008 1.34 0.000 
2009 1.65 0.000 2009 1.38 0.000 
2010 1.71 0.000 2010 1.38 0.000 
2011 1.64 0.000 2011 1.29 0.000 
2012 1.66 0.000 2012 1.28 0.000 
2013 1.63 0.000 2013 1.21 0.000 
Age   Age Group   
29 1.80 0.000 13-18 0.46 0.000 
30 1.78 0.000 19-21 0.64 0.000 
31 1.61 0.000 22-24 0.77 0.000 
32 150 0.000 25-26 0.86 0.000 
33 1.31 0.000 27-28 1 -- 
34 1.13 0.096 29-30 1.08 0.000 
35 1 -- 31-32 1.10 0.000 
36 0.93 0.325 33-34 0.99 0.677 
37 0.67 0.000 35-36 0.76 0.000 
38 0.60 0.000 37-38 0.58 0.000 
39 0.57 0.000 39-40 0.32 0.000 
40 0.34 0.000 41-45 0.11 0.000 
41 0.30 0.000 Duration from last birth   
42 0.17 0.000 1-12 months 0.04 0.000 
43 0.09 0.000 13-24 months 1 -- 
44 0.06 0.000 25-36 months 1.69 0.000 
45 0.10 0.000 37-48 months 1.88 0.000 

   49-60 months 1.83 0.000 
   61-72 months 1.75 0.000 
   73-96 months 1.58 0.000 
   97-120 months 1.14 0.000 
   121 months or more 0.73 0.000 
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Table 5 CONT. 
Relative risk of having a third child by calendar year 
standardized for age of mother and age of second born. 
Rates relative to 1986  

Relative risk of having a second, third, fourth and fifth child 
by calendar year standardized for age of mother and age of 
youngest born. Rates relative to second birth rates in 1986  

Calendar Year Haz. Ratio P>z Calendar Year Haz. Ratio P>z 
1982 1.13 0.018 1982 1.14 0.000 
1983 1.17 0.003 1983 1.16 0.000 
1984 1.10 0.061 1984 1.08 0.012 
1985 0.98 0.705 1985 0.99 0.833 
1986 1 -- 1986 1 -- 
1987 1.12 0.031 1987 1.11 0.001 
1988 1.29 0.000 1988 1.24 0.000 
1989 1.29 0.000 1989 1.21 0.000 
1990 1.41 0.000 1990 1.29 0.000 
1991 1.31 0.000 1991 1.21 0.000 
1992 1.31 0.000 1992 1.21 0.000 
1993 1.33 0.000 1993 1.28 0.000 
1994 1.30 0.000 1994 1.19 0.000 
1995 1.33 0.000 1995 1.13 0.000 
1996 1.25 0.000 1996 1.19 0.000 
1997 1.13 0.025 1997 1.09 0.005 
1998 1.12 0.034 1998 1.12 0.000 
1999 1.15 0.011 1999 1.10 0.002 
2000 1.13 0.028 2000 1.10 0.002 
2001 1.11 0.061 2001 1.09 0.009 
2002 1.02 0.788 2002 1.07 0.028 
2003 1.08 0.153 2003 1.08 0.012 
2004 1.17 0.004 2004 1.18 0.000 
2005 1.19 0.002 2005 1.19 0.000 
2006 1.19 0.002 2006 1.19 0.000 
2007 1.23 0.000 2007 1.23 0.000 
2008 1.37 0.000 2008 1.32 0.000 
2009 1.44 0.000 2009 1.38 0.000 
2010 1.60 0.000 2010 1.44 0.000 
2011 1.45 0.000 2011 1.31 0.000 
2012 1.41 0.000 2012 1.29 0.000 
2013 1.30 0.000 2013 121 0.000 

Age Group   Age Groups   
16-20 1.09 0.576 13-18 0.44 0.000 
21-23 1.07 0.118 19-21 0.66 0.000 
24-26 1.01 0.624 22-24 0.81 0.000 
27-28 1 -- 25-26 0.89 0.000 
29-30 0.97 0.174 27-28 1 -- 
31-32 0.94 0.010 29-30 1.02 0.263 
33-34 0.85 0.000 31-32 0.99 0.667 
35-36 0.71 0.000 33-34 0.88 0.000 
37-38 0.44 0.000 35-36 0.71 0.000 
39-40 0.25 0.000 37-38 0.47 0.000 
41-42 0.10 0.000 39-40 0.27 0.000 
43-45 0.03 0.000 41-45 0.08 0.000 

Duration from last birth   Duration from last birth   
1-12 months 0.04 0.000 1-12 months 0.05 0.000 

13-24 months 1 -- 13-24 months 1 -- 
25-36 months 1.26 0.000 25-36 months 1.44 0.000 
37-48 months 1.35 0.000 37-48 months 1.54 0.000 
49-60 months 1.57 0.000 49-60 months 1.58 0.000 
61-72 months 1.70 0.000 61-72 months 1.60 0.000 
73-96 months 1.71 0.000 73-96 months 1.52 0.000 

97-120 months 1.43 0.000 97-120 months 1.21 0.000 
121 months or more 1.00 0.881 121 months or more 0.83 0.000 
Sex composition*   Birth order   

Boy & Girl 1 -- 2nd 1 -- 
Two Boys 1.14 0.000 3d 0.57 0.000 
Two Girls 1.10 0.000 4th 0.32 0.000 

   5th 0.29 0.000 
Source: Icelandic register data, author’s own calculations 

* The variable Sex composition not included in main third birth model but in a later model for appropriate purposes 
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III Figures 
 

Figure 13 Relative risk of first birth in Iceland 1982-2013 by age of woman. Ages 15-26. Rates are relative to first birth 
rates of 25 years olds in 1986 

 
Source: Icelandic register data, author’s own calculations 

 

Figure 14 Relative risk of first birth in Iceland 1982-2013 by age of woman. Ages 29-45. Rates are relative to first birth 
rates of 25 years olds in 1986 

 
Source: Icelandic register data, author’s own calculations 
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Figure 15 Relative risk of first birth in Iceland 1982-2013 by age of woman. Ages 27-28. Rates are relative to first birth 
rates of 25 years olds in 1986 

 
Source: Icelandic register data, author’s own calculations 

 
Figure 16 Second birth Kaplan-Meier cumulative probability estimates in Iceland 1982-2013 by age of first born over 

decades 

 
Source: Icelandic register data, author’s own calculations 
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Figure 17 Third birth Kaplan-Meier cumulative probability estimates in Iceland 1982-2013 by age of second born over 
decades 

 
Source: Icelandic register data, author’s own calculations 

Figure 18 Second and third birth rates in Iceland 1982-2013 by age of youngest child. Standardized for age of mother. 
Rates are relative to 13-24 months olds in the 1980s for each parity9 

 10 
Source: Icelandic register data, author’s own calculations 

 

                                                
9 The estimations derived from the third birth multivariate model on the right hand side graph in figure 18 have been 

standardized for age of the mother which explains what seems to be a controversy between the cumulative 
probabilities given in figure 17 by decade and the hazards by decade in figure 18. When the age of mother is not 
included in the model the estimations of the hazard are not constantly higher in the 2010s compared to the 1980s as 
in figure 18 but lower in the first two years from previous birth and again after the second child turns six and 
onwards. Furthermore, there is less difference in the risk between decades when the second born is 2-6 years old 
than in a model that standardizes for the age of the mother (estimates not shown here but available upon request).  
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