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Abstract

The comprehensive birth, population and census records in Switzerland allow a detailed analysis of fertility trends. These show a widening in the variability in timing of births, particularly first births. Period fluctuations in the fertility rates of each parity are quite marked. However, variations in the proportions of each parity, when considered from a cohort perspective, have been much more limited for the post-war generations. It is proposed that the increasing flexibility in when women have their children is allowing the spread of family sizes to remain quite constant.

1. Introduction

Fertility behaviour has two aspects: timing of births in the reproductive life of women (tempo), and the number of children borne (quantum). There is a range of variability about a mean level for each of these, and while changes in mean values have commonly been discussed, changes in the breadth of variability have been investigated to a lesser extent. Convergence is defined as a trend of declining variability; divergence signifies an increase in diversity over time. This study looks in detail at the example of Switzerland, particularly focussing on current trends.

Switzerland is an interesting case, as it has one of the world’s highest values for mean age at first birth, being over 30 since 2007. The recent rise in age at first birth started in 1970 and has continued at an almost constant rate since then, with no signs of abating up to 2008, the latest year for which data are available. 

The total fertility rate (TFR) for Switzerland passed through a minimum of 1.38 in 2001; since then it has been rising, reaching 1.48 in 2008. 

The proportion of births outside marriage is relatively low by some European standards, but has been rising rapidly in recent years, from less than 4 per cent in 1970 to over 17 per cent in 2008. In Switzerland marriage is closely linked to the birth of the first child; some couples decide on marriage (often after a period of cohabitation) as preparation for starting a family, while for others pre-marital conception precipitates marriage (Rossier and Le Goff, 2005). It has been estimated that more than a third of first conceptions are outside marriage (Wanner and Fei, 1997). However, the limited legal rights of fathers if they are not married to the child’s mother strongly encourages couples to marry if they are expecting a child.

Switzerland has a high proportion of women who remain childless – over 20% for the cohort of women born in 1960 – and childlessness is particularly associated with highly educated women. 

The proportion of the population with foreign nationality is very high – around a fifth of the whole population – although for women at the peak of their childbearing careers, it is even higher, around a third. As naturalisation rates are low, and birth in Switzerland does not confer Swiss nationality, then this proportion can be considered inflated relative to similar European countries where naturalisation rates are higher and the ‘jus soli’ regime exists. The main countries of origin of the foreign population are Italy, ex-Yugoslavia, Portugal, Germany, Turkey, Spain and France; increasing numbers from Asia, Africa and the Americas have been adding to the diversity. It is interesting to note that in 2008, of all couples marrying, only just over half were between two people of Swiss nationality, with over a third being a Swiss person marrying a non-Swiss. Regarding births by nationality, just over a quarter of children born in Switzerland in 2008 had foreign nationality (OFS, 2009a). 

2. Literature review

2.1 Variation in timing of births

Some demographers have predicted that late-in-life childbearing would become increasingly common in developed societies and that there would be a ‘rectangularisation’ in timing; in other words there would be a concentration of childbearing within an increasingly narrow age interval between the late 20s and early 30s, particularly in countries with lowest-low fertility (Kohler, Billari and Ortega, 2002). Precisely such a ‘rectangularisation’ has been documented for mortality in Switzerland, with deaths being increasingly focussed into a narrow age band (Cheung et al, 2009). In contrast to this hypothesis, Lesthaeghe (1995) proposed that the Second Demographic Transition was marked by life transitions becoming increasingly de-standardised; hence, more variability in timing could be expected to ensue.

The increase in age at first and subsequent births has been examined many authors, and the importance of examining this question on a parity-by-parity basis has been indicated. As higher parities become rarer, then childbearing at higher ages generally falls initially. However, this pattern can reverse if there becomes an increasing likelihood of women giving birth to their first or second child at higher ages (Sobotka, Billari and Kohler, 2006). Goldstein (2006) suggests that a maximum age of first birth that a country can reach could be 33. If the upward trend in mean age at first birth continues at the current rate, then Switzerland could reach this around 2024.

Analysis of actual age- and parity-specific fertility data suggests that divergence in timing is seen more frequently than convergence towards a rather late mean age at first (and subsequent) birth. Some countries, such as the United States and the United Kingdom have experienced this most markedly (Sobotka, 2004). As an example, the interdecile range of first birth timing increased from nearly 12 years in 1980 to approaching 16 years in 2000 in the United Kingdom, the country with the widest variability. 

There are a variety of reasons why timing of fertility may become more varied over time. Houle and Shkolnikov (2006) found that re-partnering may encourage births of second or subsequent children at a late stage in a woman’s reproductive life; therefore, as re-partnering becomes more common, more diversity in timing of parity 2 and parity 3 births can be expected. Tavares (2008) found that more highly educated women had greater variability in birth timing, and so we could expect that if a greater proportion of women enter higher education then there could be divergence in timing of births. An increasing proportion of immigrants in a country may also give rise to greater variability in fertility behaviour (Coleman, 2006). As most young women initially enter the workforce, then economic considerations are increasingly likely to affect the timing of a career break to have and raise children, and this is not only likely to push the mean age of first birth higher, but also make it more variable (Happel, Hill and Low, 1984). Sauvain-Dugerdil (2005) suggests that in Switzerland there is a certain ambivalence towards childbearing, with women trying to balance their opportunities, aspirations and resources.

2.2 Variation in parity

The variation in number of children borne has long been of interest to demographers and has been studied across different countries and sub-populations, and for different periods and cohorts (Preston, 1976; Vaupel and Goodwin, 1987; Pinelli et al, 2001; Shkolnikov et al, 2004; Houle and Shkolnikov, 2006; Spielauer, 2005). The term ‘concentration of reproduction’ has also been used to denote a measure of diversity in family sizes. A distinction can be made between variability across all women or just between mothers, ie. women who have had at least one child. If all women are considered, then variations in the proportion of women who remain childless (between countries or over time) affects the diversity to an significant degree. An increasing proportion of women who remain childless causes divergence in fertility quantum. To quote Shkolnikov et al (2004): “Comparison of trends in concentration of reproduction for all women with the equivalent trends for mothers suggest that growing childlessness is the greatest contributor to the general increase in western countries”. In Switzerland specifically, childlessness is particularly associated with a lack of stable partnership, and singleness is most common amongst highly educated and non-religious women who have grown up in 1-parent households or who are ‘only children’ (Sauvain-Dugerdil, 2005).

A general conclusion would be that stated by Rothenbacher (1994): “Until the 1960s a growing similarity of patterns in household and family structures could be observed in the industrialised countries of Western Europe. Since that time some family patterns have been showing a tendency to diverge in the European countries”. The ‘two child norm’ became increasingly embraced across the developed world as the first demographic transition reached its conclusion after the Second World War, and the post-war Baby Boom years were the period of maximum convergence. In some countries, over half of all women had two children: Slovenia, Bulgaria, Czech Republic, Russia and Greece (Shkolnikov et al, 2004; Houle and Shkolnikov, 2006; Spielauer, 2005). The communist eastern European countries had greater conformity in family sizes than western Europe and other developed countries. Developed countries with the greatest variability were the United States, Canada, Switzerland, West Germany, Finland, Ireland and Austria. The period of convergence has now ended, and divergence in family sizes is again spreading: this started with the 1930s cohorts in the United States, spread to western Europe, and is now touching the younger cohorts of eastern Europe (Shkolnikov et al, 2004).

The factors cited for increased variability in timing are also likely to affect increase in variability of family sizes: ideational change leading to less conformity; re-partnering; higher education; increased immigration; and economic factors.

3. Data sources and deducing biological parity

The primary data source for this study is birth registration data, an annual national data set of number of births to women of each age (‘natürlichen Bevölkerungsbewegung’, BEVNAT). The mid-year population of women by age was also supplied by the Swiss Federal Statistical Office (the ESPOP data base). Both data sets are available as computerised databases dating from 1969. 

To make an accurate assessment of fertility trends, it is important that births are decomposed by biological parity (Ni Bhrolchain, 1992; Sobotka, 2004). Since 2005, the true biological parity of the mother has been accurately recorded for all births in Switzerland, in addition to parity within current marriage. Between 1998 and 2004 biological parity started being recorded, but a significant proportion of births were recorded as unknown biological parity in that time period. Prior to 1998, parity was registered as birth order in current marriage (‘au sein du lit actuel’), with births outside marriage being classified as parity 0. With the rise in births outside marriage, it became clear that these needed to be correctly classified by biological parity; in addition, because of the increase in complex partnership histories, births within marriages also need to be corrected to reflect true biological parity.

4. Trends in timing of fertility

Studying the age at which women have their children has several aspects: we can look at variations over time or across cohorts; we can look at changes on a parity by parity basis; and we can consider the effect of these trends on the total fertility rate and the period fertility rates by parity. This section focuses on period, rather than cohort, variations, and the trends for each parity are compared. The effect of changes in timing is taken into account in the subsequent section on changes in fertility rates by parity.
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Figure 3: Age-specific parity 1 fertility rates for 1970 to 2008

Figure 3 plots the age-specific fertility rates for first births for specific years, from 1970 to 2008. Several trends are clear from this graph: 

· the shape of the curve has changed from being skewed to the left to being almost symmetrical about age 30 – coincidentally, the mid-point between age 15 and 50, the usual reproductive age span for women

· the maximum height of the curve has lowered considerably, particularly between 1970 and 1975, but continuing through to 1995, since when the decline has been small; ie. fertility intensities have been waning

· the curve has become wider; ie. the variation in timing of age at first birth has increased

4.1 Compression in timing between the parities

Because of the change in shape of the curve, each measure of ‘central tendency’ has certain weaknesses, although in recent years, as the curve has approached a normal distribution, the mode, median and mean have all converged onto a value of around age 30 for first birth (see Figure 4 for mode, Figure 5 for mean and Figure 7 for median). 

Let us first compare the parity 1 trends shown in Figures 4 and 5 and the median line in Figure 7. These clearly show the impact of the change in shape of the fertility-by-age curve, from skewed left to almost symmetrical. Whereas the modal age at first birth rose from 22 in 1970 to 30 in 2008, the median age of first birth rose from 24 to 30, while the mean age at first birth rose only from 25.5 to 30 in the same period.

The changes in timing for higher parities have followed somewhat different trajectories. Whereas postponement of parity 1 births started in 1971, the parity 2 rise in age started in 1973, parity 3 in 1980, parity 4 in 1986 and parity 5+ in 1991 (looking at mean ages at birth of each parity, Figure 5).
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Figure 4: Change in modal age at birth for each parity, 1969-2008
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Figure 5: Change in mean age at birth for each parity, 1969-2008
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Figure 6: Change in mean age difference between 1st and 2nd, 2nd and 3rd and 3rd and 4th births, 1969-2008

Since around 1990, mean age at birth of all parities have been trending upwards at roughly the same rate; however before then the synthetic “gap” between each parity was closing. This is clarified in Figure 6, which shows the foreshortening or ‘compression’ of the mean birth schedule.

Does this mean that the spacing between successive births has been getting shorter over time, and the gap between second and third children is less than between first and second children, as would appear from Figure 6? Not necessarily! Houle and Shkolnikov (2006) made this conceptual error in their paper. Looking at FFS data from Switzerland, they found the average interval between 1st and 2nd births was, on average, 3.13 years; between 2nd and 3rd 3.62 years; and between 3rd and 4th 3.13 years (for cohorts born in the early 1950s and so at their peak of childbearing around 1975). They then used these intervals to deduce the mean age at birth of each parity. The flaw in this calculation is that women who have larger families generally start their childbearing careers at younger ages, while women who start later have fewer children, on average. That is why it can be simultaneously true that the difference in mean age between 2nd and 3rd birth is 2.5 years in 1975 (from Figure 6), while at the same time the mean interval between 2nd and 3rd births is 3.6 years!

4.2 Convergence then divergence in timing of individual parities

Variability (or dispersion) can be quantified in a number of different ways. Firstly we will look at the deciles of age at first birth from 1969 to 2008 (Figure 7). During that period, the median rose 6 years, while the interdecile range increased from 11 years in 1969 to 14 years in 2008, with all the increase occurring in the second half of the period. This is approaching the 15-16 year interdecile range of age at first birth observed in England and Wales, Ireland and the United States in 2000, the countries with the widest age bands (Sobotka, 2004). The trend for increasing variability in recent decades has been similar across all western countries in the past two quarter century. 
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Figure 7: Median and deciles of age at first birth

The standard deviation is a more rigorous measure of variability, and is particularly useful for roughly symmetrical distributions. It is questionable whether a better measure would be the coefficient of variation, which is dimensionless (it is the standard deviation divided by the mean). Does a 5 year span of time have the same meaning to a 25 year-old as to a 35 year-old, or is it effectively less in comparative terms? However, for this analysis of timing, standard deviation was chosen.

Figure 8 shows the marked changes in variability over time for the different parities. For parity 1, there was stability during the first part of the period, from 1969 to 1994, after which there was marked divergence in timing of first births. The higher parities all experienced a period of convergence in the first part of the period, later followed by divergence. For parity 2, the recent increase started in 1995, while for parity 3 it started in1998, and parities 4 and 5+ only in 2001. Another notable reversal is that, in 1969, parity 1 births showed least variation in timing, whereas now they show the most variability – and by quite a large margin.
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Figure 8: Change in standard deviation of age at birth at each parity 1969-2008

5. Trends in period fertility rates

As discussed in the previous section, postponement of childbearing has become universal across all parities in Switzerland in recent years. This is not only of interest in itself; it also has a major impact on period measures of fertility. As births are happening at successively later ages, period fertility rates are effectively deflated. The importance of correcting for the effects of postponement on a parity-by-parity basis has been discussed in depth by Bongaarts and Feeney (2005). Figure 10 shows the trends from 1969 to 2008 in the ‘raw’ TFR; the composite TFR with the Bongaarts-Feeney correction having been applied to each parity; and the mean number of children per mother (corrected TFR divided by parity 1 fertility rate).
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Figure 10: Total fertility rate (TFR); composite TFR with Bongaarts-Feeney correction applied to each parity; mean number of children per mother

The Bongaarts-Feeney correction adjusts the observed fertility rate to that expected if no year-on-year postponement had occurred (so the corrected TFRs more closely approximate cohort fertility rates). A five year moving average was used for calculating the annual postponement for mean age at birth of each parity. However, for the most recent years a 3-year moving average was applied for 2007, and for 2008 the raw delay observed for 2007-2008 was used. Figure 10 shows the marked and widening difference in values between raw and ‘corrected’ TFRs. The ‘corrected’ fertility rates by parity are shown on Figure 11.
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Figure 11: Parity-by-parity fertility rates with Bongaarts-Feeney correction

If we look at Figure 11 we can see a number of trends. As with changes in timing discussed in section 4.2, we can see that trends for each higher parity follow each other in turn: for example, there was a peak in the parity 1 fertility rate in 1984-5; this was followed by a peak for parity 2 in 1986-7; then a peak for parity 3 in 1990. After a prolonged trough when parity 1 fertility rates hovered around 0.8 and below, there was a marked rise between 2001 and 2006, with the parity 2 rate rising since 2006.

However, the dip in 2001 after the millennium ‘mini baby boom’ for first births was felt across all parities, bringing the raw TFR down to 1.38, and the corrected TFR also to its minimum ever seen of 1.59. The reasons for the increase in TFR since 2001 was initially an increase in the parity 1 fertility rate; however, since 2006 it has been solely an increase in the parity 2 fertility rate that has caused the increase in TFR. 

Note that the parity 1 fertility rate varies the most over time. This can also be considered the inverse of the propensity for women to remain childless.

5.1 Alternating divergence and convergence in family sizes over time

Using the period fertility rates by parity, we can calculate synthetic parity distributions of final family sizes (Figure 12). These can be considered the varying ‘propensity’ over time to have different family sizes, or to remain childless. It is to be expected that cohorts variations will be considerably smaller than the period measures; however, as discussed in section 6, period effects do influence cohort variations to some extent.
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Figure 12: Parity distributions deduced from period measures of corrected parity-by-parity fertility rates and Gini coefficient of parity of all women

If we look at the variations in propensity for 1-child families, then we can see that there were peaks (marked on Figure 12 with a ‘1’) in 1971, 1984 and 2006. Peaks for 2-child families were in 1975, 1986 and 2008, and in these years almost 45 per cent of women could be expected to fall into the 2-child norm. A three-child family peak was seen in 1989 and a 4-child peak in the early 1990s. The measure of diversity in family sizes used in this study is the Gini coefficient, and this is also plotted on Figure 12.

We can divide the 1971-2008 period into several sub-periods to see different trends in each.

· Period A, 1971-1979. The end of the Baby Boom. Larger families of over 5 children were in rapid decline, and the 2-child norm was taking hold. Childlessness rates more than doubled, from less than 10% to over 20%. The major influence of childlessness rates on the Gini coefficient is demonstrated: in this period there was divergence in the fertility outcomes of women.

· Period B, 1979-1985. Childlessness rates dropped and there was renewed growth in all family sizes. This was a period of convergence.

· Period C, 1985-1998. There was a slow rise in childlessness rates, and a decline in the 2-child norm. Families of 3 and 4 children reached subdued peaks. There was a steady increase in diversity, ie. divergence in family sizes.

· Period D, 1988-2006. Family sizes of 2 children and up all saw stability, but there was a large increase in 1-child families and a concomitant decline in childlessness. This meant convergence took place.

· Period E, 2006-2008… There was a sharp fall in 1-child families and sharp rise in 2-child families. After the recent minimum childless rate of 11.5%, this has started to rise again. Diversity remained stable.
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Figure 13: Diversity of fertility outcomes for all women and for mothers only: period measure of Gini coefficient

Figure 13 compares the Gini coefficient for all women and for mothers only. As mentioned above, the Gini coefficient for all women is influenced primarily by the childlessness rate, as noted previously by Shkolnikov et al (2004). The propensity for larger families fell to its minimum at the end of the 1970s, and since then diversity of family sizes amongst mothers has had a slightly upward trend. The year 2006 saw a recent maximum of diversity amongst mothers, with a sharp fall since then, as the first-time mothers of the early years of the new millennium became 2-child mothers, hence following the societal norm.

6. Trends in cohort fertility rates

Although birth registration data is excellent for following period trends in fertility (especially when biological parities are recorded), they are less good for monitoring cohort trends. Even with the full data set from 1969-2008, this only covers the full reproductive life (ages 15-49) of the cohorts of women born 1954-1959. Even if we discount the few births to women over 45, that still gives only a decade cohort band. Fortunately, we also have access to data from the Swiss census taken in 2000, when the whole population was asked how many children they had had up to that date.

Exploiting both the census 2000 data and birth registrations up to 2008, we can deduce the long-term trends in cohort fertility. A summary graph of the parity distributions is shown in Figure 15.

The data is derived as follows:

1. Cohorts 1920-1950. Their parity distributions were derived solely from the census 2000 data on final fertility

2. Cohorts 1950-1960. These cohorts had almost completed their reproductive life at the time of the 2000 census (being aged 40-49); however, the additional births that were registered between 2000 and 2008 (in the BEVNAT data base) were taken into account in deriving the final parity proportions.

3. Cohorts 1954-1975 (dashed lines marked with a *). Their completed fertility was deduced from the BEVNAT data series for 1969-2008 by summing the age-specific birth rates through their reproductive life. For cohorts which had not yet completed their reproductive life, then the period age-specific fertility rates of 2008 were used to complete their hypothetical fertility profile. This method of deducing cohort fertility from a combination of cohort and period fertility rates is somewhat novel, but has been used recently by Caltabiano et al (2009).

4. Cohorts 1954-1975 (solid lines marked with **). The method to derive parity distributions from birth registration data is as described in the previous sub-section, but an additional correction was made. If we assume that the delays in birth schedules will continue and will affect women of higher ages, then the application of period rates from 2008 to complete the cohort fertility curves will result in an underestimate of final fertility (in the same way the TFR is lower than cohort fertility in periods of fertility postponement; Caltabiano et al, 2009 in their paper incorrectly stated the opposite case when discussing their identical model). Therefore, in the same way that we can apply the Bongaarts-Feeney correction to the TFR, we can make the same correction to just the ‘period part’ of the combined cohort fertility calculation, using the parity-specific delays of 2008.

For a full discussion on the validity of estimating cohort fertility from a combined cohort-period model (with and without the Bongaarts-Feeney correction) see Appendix 3. The mismatches between  cohort data derived from birth registration and census data were discussed in the earlier section on data sources and are most likely attributable to strong immigration.
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Figure 15: Proportion of women with each parity, by cohort, from census 2000 data and birth registration data

The cohort trends for each parity are clearly less erratic than those plotted for period variations shown in Figure 11. The proportion of women who remained childless reached a minimum of 15% with the cohort of women born in the latter part of the 1930s and who therefore passed through the peak of their reproductive life during the Baby Boom years; this proportion has been rising with younger cohorts and is likely to reach 20% or more for the cohorts born in the mid-1950s and mid-1960s. However, applying the model for the youngest cohorts, the rate would seem unlikely to rise significantly above the 20% level, and may even fall slightly. The proportion of 1-child families has been quite stable, at around 15%, though this proportion is likely to rise with the younger cohorts, and will probably exceed 20%. The two-child norm established itself increasingly through the cohorts born in the 1920s to those born in the 1940s, but has since seen a small decline; stability at somewhat over 40% is likely with the current generation of mothers. The proportion of 3- and 4-child families increased slightly between the cohorts born in the 1920s to those born in the early 1930s, after which there was a marked fall to the cohorts born at the end of the 2nd World War, with stability since then; again this reflects the post-war Baby Boom fertility peak of the 1950s and 1960s and the subsequent “Baby Bust”. The frequency of higher parity families has been falling throughout the period. It is likely that the proportion of women having three or more children will continue to decrease – but only modestly.

Probably the most important (and difficult to predict) trend to note is that for the proportion of women who will remain childless. In Switzerland and some other western European countries, the increasing proportion of women having no children has been considered a sustained trend, and a rather worrying one (Sauvain-Dugerdil, 2005). The raw census data for the cohort born in 1960 (and who were aged 40 at the time of the census) suggested that the childless proportion would be well in excess of 20%; however, subsequent first births to these women in their 40s show that this prediction was unfounded (medically assisted conception probably played a part in this). Of course, continued immigration of reproductive age women could change the proportions with each parity markedly. New arrivals are somewhat more likely to be either childless or to have larger families (Sauvain-Dugerdil, 2005).

6.1 Convergence then modest divergence in cohort fertility

We now look at the changes in diversity of family sizes between cohorts. The predicted fertility outcomes using birth registration data and extrapolations for the youngest cohorts are indicated by the dashed lines on Figure 16. 
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Figure 16: Diversity of fertility outcomes for all women and for mothers only: cohort measure of Gini coefficient. Solid lines are for census data plus additional births 2000-2008. Dashed lines are for birth registrations up to 2008 plus extrapolated future births using 2008 age- and parity-specific fertility rates and delays
The graph clearly shows the marked convergence in fertility behaviour from the cohorts born in the early 1930s to those born just after the Second World War. The post-war generation had relatively low rates of childlessness and a falling propensity for families larger than the 2-child norm. 

The changing rate of childlessness clearly has a marked influence on the breadth of diversity if we look at the different trends for all women or just mothers. The diversity of family sizes (discounting childless women) has been practically stable since the post-war cohort. However, if we include childlessness in fertility outcomes, there has been an increase in diversity amongst the post-war generations. It appears likely, however, that despite the period fluctuations in individual parity rates (Figure 11) that there is essentially long term stability in fertility outcomes across recent cohorts.

6.2 Comparison with other research results

It is informative to compare the results of cohort parity distributions from other data sources and with those for neighbouring countries (see Table 2). One reassuring result is that the data for Switzerland derived from the Fertility and Family Survey (FFS), carried out in 1994-5, agree well with the comprehensive data from the census in 2000. The data for the other countries is reasonably consistent, with most of the differences no doubt due to actual changes in behaviour from one cohort to the other.

For the proportion of women remaining childless, Switzerland and West Germany are considerably higher than the other countries, although it was increasing with younger cohorts in France, Italy and Austria. In contrast, the 1-child family is least common in Switzerland, compared to its neighbours. For parities of three and higher, France is clearly ahead of the rest, although even there larger families are in decline; Italy and Germany have the lowest proportions of large families (of four and more children). The 2-child norm is strongest in Italy, but it is also strong in Switzerland, and taking hold in France. Because of the rather large proportion of childless women (which has the greatest influence on the Gini coefficient of overall women’s fertility), Switzerland ranks second highest in variability after West Germany. The growth in childlessness is also causing increasing disparity in fertility outcomes in Italy and Austria.
Table 1: Parity distributions and Gini coefficients for Switzerland and neighbouring countries
	Country
	Cohort
	Gini


	% childless
	% 1child
	% 2 children
	% 3 children
	% 4+ children

	Switzerland1 
	1950-1955
	0.39
	23
	15
	41
	15
	6

	Switzerland2
	1955
	0.37
	21
	15
	40
	17
	6

	France1
	1950-1954
	0.31
	8
	21
	30
	27
	14

	France3
	1960
	0.31
	10
	18
	40
	20
	10

	Italy1
	1951-1956
	0.29
	10
	21
	46
	18
	5

	Italy3
	1957-1958
	0.34
	15
	25
	42
	14
	4

	Austria1
	1951-1956
	0.28
	7
	23
	42
	21
	8

	Austria3
	1957-1961
	0.36
	16
	23
	38
	16
	7

	West Germany3
	1960
	0.43
	24
	27
	34
	10
	5


1 Data summarised in Houle and Shkolnikov (2006) and derived from FFS data

2 Data from Swiss census 2000

3 Data summarised in Spielauer (2005) and derived from various sources

Clearly each country has its own fertility norms, based on historical factors. All are moving in the direction of smaller families, and the 2-child norm is strong across all of them. However, the delicate and changing balance of the proportions of women with no children, one child and three and more children has an important influence on the overall (cohort and period) fertility rates, and dictates whether convergence or divergence in family sizes is seen.

7. Novel observations of this research

· Looking at mean age at birth of each parity shows a marked narrowing of the age difference between first birth and birth of higher parities; however this does not necessarily mean that birth intervals are getting shorter.

· The shape of the fertility curves by age has changed from being skewed left to being symmetrical and this has caused a convergence of the values of mean, median and modal age of birth of each parity.

· The trajectories for standard deviation in timing of each parity have been quite dissimilar, with higher parities only diverging in recent years after a period of convergence.

· Comparing parities, the standard deviation of age at first birth had the least variability in 1969, but now has the widest of all the parities.

· For increase in mean age and increase in standard deviation, the trends for first birth are followed some years later by the same trends in higher parities, each higher parity following in turn: this is clearly a cohort effect.

· Applying the Bongaarts-Feeney correction to each parity increases the period TFR by around 0.25 child/woman for recent years.

· Fluctuations in the period fertility rates follow parity by parity; for example, increases in parity 1 rates are followed a couple of years later by increases in parity 2 rates, and so on.

· The parity 1 fertility rate varies the most over time; this can also be considered as the varying propensity for women to remain childless.

· The TFR reached a minimum in 2001 (1.38 standard TFR, 1.59 ‘corrected’ TFR); the rise in TFR from 2001-2006 was caused solely by a rise in the parity 1 fertility rates; the continued rise from 2006-2008 was caused solely by a rise in the parity 2 fertility rates.

· Over the last four decades there have been alternating periods of convergence and divergence in propensity for different family sizes, as defined by the Gini coefficient; the main determining factor is the variability in the parity 1 fertility rate.

· Using fertility data from the 2000 census, we can see the long-term trends in cohort fertility. The most marked trend is the rise in the two-child family. Higher parities declined across earlier cohorts, but there has essentially been stability in family sizes across the younger cohorts.

· Childlessness reached a minimum of 15% in the generation of women born in the late 1930s and has been rising since, reaching over 20%.

· A model was applied to partial cohort fertility data using period data to complete a synthetic fertility curve for each parity. Using this model, the final distribution of parities of the cohort of women born in the early 1970s is predicted to be: childless – between 18 and 20%; one child – between 21 and 23%; two children – around 40% or a little higher; three children – 14%; four children – 2-3%; higher parities – 1-2%.

· Ongoing net immigration could change these parity distributions, particularly in favour of more childless women and more with higher parities.

· Cohort fertility showed marked convergence up to the cohorts born in the late 1940s; since then the Gini coefficient for all women has increased slightly (because of the rise in childlessness), whilst the variability between mothers only has remained constant.

· Compared to neighbouring countries, the childlessness rate in Switzerland is high (though not quite as high as in West Germany); however 1-child families are rather rare in Switzerland, though showing a tendency to increase. The proportions with three and more children are similar to Italy, Austria and West Germany, while France has significantly more larger families.

8. Summary and conclusions

The demographic and fertility trends in Switzerland have been studied in depth in several previous studies (Calot, 1998; Fux, 2005; OFS, 2009a; Wanner and Fei, 2005; Rossier and Le Goff, 2005; Sauvain-Dugerdil, 2005; Gabadinho and Wanner, 1999). A recent newsletter of the Swiss Federal Statistical Office was devoted to the subject of fertility trends in Switzerland (OFS, 2009b). This study of variability in timing and parity of Swiss fertility follows on from these previous studies and is dependent on the excellent data collection of birth records and population registers in Switzerland. 

The critical importance of parity-by-parity analysis has been brought out in this study, together with an appreciation of the similarities and differences of cohort and period measures. The hypothesis of the increase in the TFR since 2001 being caused by a slowing in the increase in age at childbirth (OFS, 2009b) has been disproved; rather it was the result of a rise in the parity 1 fertility rate followed subsequently by a rise in the parity 2 fertility rate. Predictions for future falls in the cohort fertility for 1970s cohorts are also unsupported by this study; in fact, there is support for stability in the rate of childlessness, with only modest falls in the frequency of higher parity births. However, the observation that increasing frequency of multiple births (especially twins), associated with increased fertility of women in their 30s (quite possibly in association with medically assisted conception) could be one explanation for the rise in fertility rates of older women (OFS, 2009b).

To summarise, the recent trend has been divergence in the timing of all parities. It may be presumptuous to assume that a widening acceptance of older women having a first birth is the driving factor behind the rise in the parity 1 fertility rate – but it is certainly a possibility. The increased publicity given to importance of not leaving plans for parenthood ‘too late’ may have also led to older women assuming that they no longer have need for contraception when they reach their 40s- leading to more unplanned births to older women (FPA, 2010). Medically-assisted reproduction and the increasing tolerance of births outside marriage could also help women who would previously been unable to have a child to do so now. 

As for distribution of parities and the associated measure of variability in fertility outcomes, the cohort measures would indicate stability since the end of the Baby Boom. Period measures of changing propensities for different parities are much more variable than cohort measures. It appears that the divergence of fertility timing has balanced the alternating period patterns of convergence and divergence in propensities in parity fertility rates that women pass through, resulting in cohort fertility outcomes that are effectively smoothed and rather stable over the long term.
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