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Abstract. The purpose of this paper is to give an overview of a system for presenting trends in family dynamics in contemporary Sweden. We use annual indexes of birth rates in order to display trends in childbearing for Swedish women over the years since 1961. We use similar annual indexes of marriage risks and divorce risks to display nuptiality trends in Sweden since 1971. We decompose the overall trends in fertility and nuptiality and present separate period indexes for women with different numbers of children. All our indexes are pro​duced by applying indirect standardisation to register data which cover practically all of the Swedish female population. Our indexes give accurate information about changes in the propensity to give birth, to marry, and to divorce from one year to another. 
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1.  Introduction

Changes in demographic behaviour can be analysed either from a period or from a cohort perspective. In a discussion about the relevance of each of these two perspec​tives in demographic analysis, Ní Bhrolcháin (1992) strongly advocates the former. She argues that most factors that affect demographic behaviour work on a period rather than on a cohort basis and she consequently asks for more analyses with a clear-cut period perspective. Other authors as well, such as Murphy (1993), have emphasised the importance of a period perspective in analyses of fertility and Lutz et al. (1991) showed that period effects may be much more important than cohort effects also when divorces are studied. In this paper, we will describe a system for presenting time trends in childbearing and nuptiality using Swedish register data. We will make a thorough period analysis giving detailed information about changes in family dynamics in Sweden from one calendar year to another.

In official statistics, we may today find several types of measures that pick up some features of period changes in demographic behaviour. The common age-specific birth rates (SCB, 1998, Table 3.17), first-marriage rates (SCB, 1998, Table 5.7), and divorce rates (SCB, 1998, Table 5.19) give information about the propensity to give birth, to marry, and to divorce at different ages in specific calendar years. These are all central rates relating the number of recorded events to the population actually under risk of experiencing the event under observation. A problem is that these rates are essentially too simple to give a complete description of the trends in family dynamics. Another problem is that, when specified for all age groups of interest, they are so many that it might be difficult to derive any summary information from them. A very common and simple way of deriving such information is then by summing the age-specific rates for each year of interest. When applied to birth rates, this results in the period Total Fertility Rate (TFR) and the procedure amounts to the construction of a synthetic cohort for each year considered. Similar synthetic-cohort measures can be derived for marriages and divorces as well; the period-based Total First Marriage Rate (TFMR) is obtained by cumulating age-specific first-marriage incidence rates
 for a particular calendar year while the period-based Total Divorce Rate (TDR) is obtained by cumulating divorce incidence rates
 by duration of marriage for a specific calendar year. A drawback with these aggregated measures is that they are too crude to give any information about whether the trends in childbearing and nuptiality have been different for different subgroups of women. 

Another disadvantage that often is mentioned for the conventional TFR is that it tends to exaggerate changes in fertility in periods when women are postponing or are speeding up their childbearing (Hajnal, 1947). The TFMR and the TDR tend to be even more problematic as measures of nuptiality; their calculation will easily result in inaccurate marriage and divorce trends. One reason for this is that they are based on numbers of first marriages/divorces which are related to all women regard​less of their civil status, i.e., that they are constructed from incidence rates rather than from proper occurrence-exposure rates. (See Hoem, 1978, for a discussion about cumulated demographic incidence rates.) 

More ade​quate time series may however result when more detailed informa​tion from the basic demo​graphic sta​tistics is utilised more efficiently. Rallu and Toulemon (1994) present one such effort to improve the quality of period based fertility measures in their investigation of a number of alternative measures, all based on the principle of a synthetic cohort. They tried to eliminate the influence of past fertility behaviour on current levels of childbearing by aggregating their indexes from more detailed data than the simple age-specific fertility rates. They concluded that one should include information about parity and duration of time since previous births, if such information is available. They also concluded that one should use demographic measures where the numbers of demographic events are properly related to the population actually under risk of experiencing the particular event, i.e., one should use occurrence-exposure rates rather than incidence rates, if one wants to aggregate to a synthetic-cohort measure of that event. Ní Bhrolcháin (1992) similarly asked for more and better standardisation for preceding demographic history when constructing period measures of fertility. She also went one step further in proposing the abandon​ment of fertility measures that are based on the principle of a synthetic cohort, believing that measures expressed as ‘children per woman’ clearly misrepresents what is occurring during a period. The parallel to nuptiality measures expressed as ‘proportion married’ and ‘proportion divorced’ is obvious.

An incorporation of modern statistical theory for the construction of a number of alternative demographic measures may turn out to be more satisfactory. For divorces, Hoem (1991a) first sug​gested parity-specific indexes of divorce risks based on a modern version of indirect standardisation that controls for the ef​fects of a number of demographic factors. Hoem (1993a) similarly presented the ideas for a scheme of standardised birth rates. His regression models resulted in:

· a disaggregated description of demographic change, displaying trends for a limited number of subgroups of women,  

· an efficient use of available data, controlling for compositional changes over the different demographic factors, and

· the use of a metric that is appropriate for a period based analysis, giving informa​tion about changes in the propensity to divorce (to marry, to give birth) for various subgroups of women. 

An updated system of this nature for presenting indexes of parity-specific divorce risks for Swedish women has recently been presented by Andersson (1995, 1997). Andersson (1998a) further uses the same ideas to construct a system for presenting parity-specific indexes of marriage risks
 and Andersson (1999) finally describes the third part of this approach for presenting trends in family dynamics in Sweden with an updated presentation of parity-specific indexes of birth rates of Swedish women. All these presented indexes are simply estimated relative risks of divorcing, marrying, or giving birth, by calendar year, indicating changes in the “force of nuptiality” or “force of fertility” from one year to another. The indexes are presented as parity-specific figures since the trends in all three types of demographic behaviour have been quite different for women with different numbers of children. In the present paper, we will give a summary presentation of all three components of the system. We will also update earlier time series on the basis of better and younger data from the Swedish population register system. One purpose of our system of presenting trends in family dynamics in Sweden is to make such updates annually, in order to describe the latest changes in demographic behaviour. In this paper, we will present time trends in childbearing over the years 1961-1997 and we will present time trends in marriage formation and marriage dissolution over the years 1971-1997. 

2.  Data and methods
The data for our calculations come from the Swedish population register system, which covers the whole Swedish population and its vital events with very high accuracy. In Statistics Sweden, information about all recorded demographic events (month and year of marriage, childbearing, divorce, death, widowhood and emigration) for women born in Sweden is stored in a data base called the Fertility Regis​ter
. Statistics Sweden has provided us with an extract from this register with infor​mation about all demographic events concerning childbearing for the years 1941-1997 for all women born over the years 1925-1980. This gives life-event histories of around 2.8 mil​lions Swedish women. There are 4.2 millions recorded live births in our data set. Statistics Sweden has further provided us with another extract from this register with additional information about all changes in civil status during the years 1961-1997 for all women born in 1946-1980. This gives nuptiality histories of around 1.8 mil​lions Swedish women. The registration of marriages is reliable from 1961 onwards but the registration of divorces is not complete for years before 1968 so we can only analyse divorces and remarriages for those who first married in 1968 or later. We have studied divorce risks for women in their first marriage from 1971 onwards
. For 1968-1997 there are around 790,000 registered first marriages and 70,000 second marriages for the women in our data set. The first marriages resulted in around 190,000 divorces during the study period. In our presentations, we display fertility trends for the calendar years since 1961 and trends in marriage formation and marriage dissolution for the years since 1971.

Our computations have been based on the number of registered births, marriages, and divorces and the corre​sponding exposure times of risk for various subgroups of women. The occurrences and exposures are cross-classified according to demographic covariates that are derived from the population register itself and are used for indirect standardisation. The purpose of such a cross-classification on several covariates is to present annual indexes that show trends in the propensity to give birth, to marry, and to divorce for Swedish women over the years of observation. The various indexes give a clear picture of the demographic time trends at the same time as they permit an efficient use of the information available in the population registers and provide controls for compositional changes over the various covariates. The indexes are produced by estimating proportional-hazard (or intensity-regression) models. Such regression models are nowadays standard when studying the impact of various variables on demographic behaviour. In our case, a simple model (with only main effects) of, for example, the propensity for a mother to give birth to an additional child can have the following form:

h(t) = ai bj ck dl

where h(t) is a birth intensity which depends on the various levels of factors such as a (current age of mother), b (birth order), c (calendar year), and d (duration of time since previous birth). The same model can also be, and often is, represented in its log-linear form, but we leave that out of this presentation for simplicity. We refer to the use of this model as indirect standardisation because the Maximum Likelihood solutions for the parameters of an intensity-regression model have the same structure as the improved form of indirect standardisation that we use, as shown by Hoem (1993a)
. Our estimations are performed by means of a computer program called RocaNova, recently developed at Statistics Sweden.  

When we specify models for the birth intensity, we formulate different models, with different covariates, for the propensity to give birth for childless women and for mothers. Similarly, we specify separate models for the formation of first marriages and second marriages. This is because women who give higher-order births and enter into higher-order marriages have much more preceding demographic history to account for than have those who are under the risk of experiencing first-order events. In the former case, we may account for that history by including additional demographic variables in our models. For first-birth intensities we use a model with age of woman and calendar year as the only covariates. For births of higher orders we also include the factors birth order and age of youngest child into our regression model. In our calculations of first-marriage risks we use the covariates age of woman, calendar year, and parity, i.e., the number of children a woman has borne. In our model of remarriage risks of first-divorced women, we add the factor time since divorce into the model. In this case, we also modify the age variable so that it describes age of woman at the divorce and the parity variable so that it gives information about whether possible children of a woman are born before the divorce or after that event. Finally, in our models of divorce risks of first-married women, we use covariates that represent age at marriage, duration of marriage, parity, the presence of any premarital children (children born before the marriage date), age of youngest child, and calendar year. All our covariates are treated as categorical variables. A more detailed description of our variables, with definitions of the different variable levels that we use, is given in the Appendix to this paper.


A common factor in all our regression models is calendar year, which we define in single-year groups. Since the purpose of our presentation is to display period trends in family dynamics this is also our main factor of interest. For this factor, as well as for the other factors mentioned above, we estimate relative risks that show the propensity to give birth, to marry, and to divorce relative to a suitable baseline level of the same factor. The relative risks for calendar year are then presented in the same manner as a price index, which give information about changes in prices relative to a suitable calendar year. We present annual indexes of birth rates where we use 1977 as our baseline year and annual indexes of marriage risks and divorce risks with 1980 as the baseline year. A value of say 1.50 for the divorce-risk index of a certain calendar year then means that the propensity to divorce was 50 percent higher in that year than it was in 1980, when we control for compositional changes over the other variables in our model.

Relative risks of the propensity to give birth, to marry, and to divorce are of course also estimated for the other variables. In this paper, we will not pay much attention to the effect of these variables on demographic behaviour. They are instead discussed in more detail in the papers by Andersson (1995, 1997, 1998a, 1999). However, we will here focus on the effect of parity on family dynamics in Sweden in that we present parity-specific indexes, which display trends in childbearing and nuptiality for women with different numbers of children. These indexes are produced by estimating interaction models, which give relative risks of the event under study for all combinations of calendar year and parity. As we will see, trends in demographic behaviour have in many cases been different for women with different numbers of children. In the following presentations of relative risks, we do not provide any figures on variances or significance levels. In a data set as huge as ours, practically any estimated difference in risk level will turn out to be statistically significant.
3. Trends in childbearing (1961-1997)

Already from a first look on series of period TFR values for Sweden one will discover that the level of fertility in this country has shown strong fluctuations during recent decades (see, for example, Andersson, 1999, Figure 1). Like in most other neigh​bouring countries, the fertility declined during the second half of the 1960s and during the 1970s. After that, the TFR instead increased sharply during the later part of the 1980s. It went up to and even passed above the replacement level in 1990 and 1991, and in these years it was higher than the TFR of almost every other Western European country. At present the situation has again changed completely in that the propensity for Swedish women to give birth has declined very fast over the last five years. The TFR reached the level of 1.52 in 1997, which by then was the lowest level ever recorded for Sweden. Nonetheless, this is still slightly above the level of the other EU countries taken together. The strong variation in period fertility during most decades of this century stands in sharp contrast to the very minor changes that so far can be observed for completed fertility of cohorts of Swedish women (see, for example, Meisaari-Polsa and Söderström, 1995). In this section, we will make a deeper exami​nation of the components of the period change in fertility from 1961 onwards in that we display trends in birth rates for women at different stages in their family-building process. We start with a presentation of standardised first-birth rates.

An estimation of first-birth intensities for all combinations of single ages and calendar years shows that there has been widely differing trends between younger and older women in the propensity to become a mother during our study period (see Andersson, 1999, Figure A1). The trends separate the ages into two groups. They are very similar to each other for all younger ages of women (16-28 years) and this is also true for all ages of women in the older part of the fertile years (31-45 years). Our purpose is to present a more compact measure of trends in first-birth intensities than to display all thirty age-specific time series. We do this by estimating two sets of standardised calendar-year indexes of first-birth rates: one index for the group of young childless women and another index for their older counterparts. (The differing trends for these two groups of women makes it necessary to estimate separate models for each age group.)

The estimated indexes for the calendar years are given in Figure 1 and this diagram reveals a clear pattern of postponement of the age at entry into motherhood among Swedish women. While first-birth intensities for women at younger ages fell by more than fifty percent between the mid-sixties and the mid-eighties, these rates remained at a rather stable level for the group of older women. From the mid-eighties these trends changed completely. First-birth intensities for older women went up by around 50 percent in less than ten years. For the younger group of women, the fertility fall then came to an end at least temporarily. Obviously, a lot of the children that were not born during the late 1970s and early 1980s were now instead born a decade later. As we will see below, the end of the 1980s was a baby-boom period when birth intensities increased also for other women than the older nulliparous ones. It is remarkable that this boom in childbearing even stemmed from an increased propensity to become mother among younger women. This parallelity in fertility trends for different groups is obvious also for the subsequent fall in fertility that took place in the 1990s. First-birth rates of younger women turned down already after 1990, and a few years later it became clear that the rates of older women did not increase any more either. As we will see, they are accompanied by falling birth rates among mothers as well.


We continue with the presentation of an annual index of second-, third-, and fourth-birth rates in Figure 2. These birth intensities are estimated for the various combinations of calendar year and birth order and are standardised for age of mother and age of her youngest child. All rates are given relative to second-birth rates in 1977. The Swedish two-child norm is evident from this diagram in that the levels of third- and fourth-birth rates generally are less than half of that of second-birth rates. The propensity to give birth is evidently much higher for one-child mothers than for mothers who already have at least two children. The difference in level between third- and fourth-birth rates is not all that important. 


A closer examination of childbearing patterns reveals that the effect of age of mother as well as of age of her youngest child is quite different for mothers with one child from what it is for mothers with two or more children (see Andersson, 1999, Figures A4 and A5). The propensity to give birth to a third child is, for example, strongly correlated with very young ages of a two-child mother. The pattern of birth intervals also look rather different at different birth orders with second births being more concentrated to the period when the youngest (first) child is around 2.5-3 years old. This means that it is not appropriate to impose a common pattern of the effect of these two age variables (age of mother and age of youngest child) for all types of mothers in our standardisation. It must be better to estimate a separate model for each birth order. In Figure 3, we present such estimated birth rates for birth orders 2, 3, and 4, respectively. For each birth order, these rates are standardised for the interaction effect of age of mother and age of her youngest child, and they are given relative to the rates in 1977. This diagram gives a better description than Figure 2 of the fertility trends for each birth order but does not give any information about differences in levels between the various orders.


We see that the propensity for one-child mothers to give birth to a second child was fairly stable during the 1960s and 1970s. At the beginning of the 1980s, this stability came to an end when second-birth rates increased by around 50 percent until 1990. Birth rates of higher orders have been under constant change during the whole study period, although at much lower levels than those of second births (Figure 2). Third- and fourth-birth rates fell steeply from the mid-sixties up to 1977 in a process that may perhaps be seen as a continuous strengthening of the two-child norm among Swedish parents. After 1977, the two curves changed direction and followed the increasing second-birth rates upwards. The propensity to continue the childbearing beyond the level of two children increased without interruption from 1977 to 1990 so that it had returned to its mid-sixties levels in the latter year. The trends in third- and fourth-birth rates have been almost identical to each other during all years from the mid-sixties onwards. During the final years of our study period, the birth rates have fallen for all of these three birth orders. The decisive turning point came in 1990 for second births, in 1991 for third births, and in 1992 for fourth births. These birth rates have fallen uninterruptedly since then and it is only in 1997 that the pace of decline seems to have been slightly more moderate than before, possibly indicating a future levelling off in fertility levels. 


It is evident that the propensity of Swedish mothers to continue their child​bearing increased very fast during the 1980s. A great part of this increase is clearly due to a sudden change in the manner that Swedish women tend to space their births. The tempo of childbearing increased in the mid-1980s so that the intervals between successive births became much shorter than before. Hoem (1993b) has described how this change in behaviour was due to a very strong response to some rather minor changes in public policies during this period. The crucial factor seems to be the rules for eligibility to a period of paid parental leave after the birth of a child. Andersson (1999) also describes how these changes in the “speed premium on the next child
”, have affected birth rates of mothers at different durations from the birth of their youngest child. After the mid-1980s, Swedish mothers have much more often than before tended to give birth to a second or a third child less than 30 months after the birth of the preceding child (Andersson, 1999, Figures 5 and 6). We might speculate that the effect of changes in public policies during these years was so strong simply because they managed to accentuate a trend that was underway in any case. A pattern of shorter birth intervals might anyhow be perceived as preferable for some groups of women, especially for those who tries to combine a work career with family life and parenthood. Second-, third-, and fourth-birth rates have declined substantially during recent years but this has not caused the new pattern of birth spacing to vanish. Instead, it seems to have become rather firmly established, even as birth rates of mothers have been falling for all ages of the previous child (Andersson, 1999, Figures 5 and 6). 

A further feature of childbearing in Sweden is that it in large numbers occurs outside marriage. In the 1990s, a majority of children have been born to unwed mothers. This does not at all mean that it is especially common that children are born to single mothers but is instead a result of the very high prevalence of informal cohabitation among Swedish couples. Many people in Sweden today don’t understand why the formation of a union should have to involve authorities such as the State or the Church and the popularity of marriage as an institution for conjugal life has consequently decreased as we will soon see in our next section. The rising popularity of cohabitation, at least in earlier phases of the family-building process, means that a typical pattern of family formation in Sweden nowadays consists of cohabitation followed by the birth of children and, in some cases, eventually by marriage.

4.  Trends in marriage formation (1971-1997)

For an analysis of marriage intensities for Swedish women it would have been desirable to have access also to information about informal living arrangements, such as cohabitation, especially since they are such a widespread phenomenon in this country. The consensual union is nowadays a viable alternative to marriage as an arrangement of family life, but it can also play the role of a prelude to formal marriage. Information about cohabitation would result in a deeper understanding of the union-formation process in its broader sense. It would also give a better under​standing of the marriage process itself since the probability of marrying is highly dependent on whether an individual is cohabiting or not; marriages in Sweden are nowadays mostly formed by persons who already live together. Unfortunately, our register data contain no such information. It could be obtained from other data sources, such as census or survey data, but can then never cover the whole Swedish population over long periods of time and can therefore not be used in a period analysis like ours, of trends in marriage formation. Our purpose is instead to present a detailed picture of marriage-risk trends based on an efficient use of the information available in existing vital statistics. See Hoem (1995a) for a more general overview of recent changes in family-formation behaviour in Sweden. 

In Figure 4, we present an annual index of marriage-formation risks for never-married Swedish women. This gives a compact description of Swedish marriage trends in 1971-1997. The marriage risks are given relative to the baseline year 1980 and are standardised for the effect of woman’s parity and her age. The propensity to marry exhibits a steadily decreasing trend during most of this time period; the decrease was strongest during the 1970s, where the marriage risk declined by more than 50 per cent, but the decrease is evident also during the first half of the 1980s and during the 1990s. This general decrease coincides with an increased prevalence of informal cohabitation among Swedish couples during the study period. It can hence mostly be interpreted as evidence of a decrease in the popularity of marriage as the sole institution for family life. To some extent, however, it might also be connected with a general postponement of the age at marriage. In order to examine the effects of such a postponement on relative risks of marriage formation, we have estimated risks by age and calendar year (not shown). The most striking result from such an investi​gation is however that the marriage risks actually are decreasing at all ages. 


We can further notice two distinct deviations from the trend of decreasing risks: a small increase in the propensity to marry in 1974 and a very strong increase in 1989. The minor increase in marriage risk in 1974 may be connected to the develop​ment of divorces during the same year. The number of divorces then increased sub​stantially (see our next section on divorce risks) as a result of liberalising legislative changes. As a result, the marriage market received a large number of newly divorced individuals who then became free to marry. In the same year, the procedures for marriage formation were simplified as well. This may, at least temporarily, have made marriage more popular as an institution.


The sharp increase in the propensity to marry observed for 1989 was a result of changes in the rules concerning the public widow’s pensions that became effective from 1990. These changes made it advantageous for some groups of (mostly elderly) women to marry before the end of 1989. The result was that a huge number of cohabiting couples suddenly decided to transform their informal unions into legal marriages. The propensity to marry sky​rocketed for all groups of cohabiting women, regardless of whether they could benefit economically from marrying before the end of 1989 or not. This tremendous increase in the propensity to marry is a clear demon​stration of how lightly Swedish couples generally take the choice between marriage and nonmarriage. See Hoem (1991b) for a further description.

In the next step of our presentation, we want to shed further light on various components of the marriage-risk trends in that we calculate separate calendar-year indexes for each parity group of never-married women. (This corresponds to estimat​ing a model where the factors parity and calendar year are combined into one composite factor.) In this case, we present risks of marriage formation relative to a baseline level consisting of one-child mothers in 1980. These indexes are shown in Figure 5 and we begin by turning our attention to the indexes of 1989 since they are such a dominant feature of the diagram. It is evident that the sudden increase in the propensity to marry during 1989 mainly was accountable to women with children. The increase in risks for mothers is so strong that their indexes jump outside a diagram where we also want to be able to trace the marriage trends during more normal years: for women with two children or more the marriage risk increased to about ten times the level of the marriage risk of childless women
. We know that most never-married mothers in Sweden live in consensual unions so we may conclude that the increase in the propensity to marry during 1989 mainly is accountable to women who already lived in a family, i.e., more or less “as married”. The fact that the marriage risk also increased with the number of children suggests that a larger number of children gave stronger incentives to react in order to provide a situation for the mother and her children that was perceived as economically more secure. 


We can further note that the long-term trend of a continuously decreasing propensity to marry (Figure 4) is mainly due to decreasing marriage risks for women without children. This is natural since the total group of never-married women is dominated by childless women. The decrease in marriage risk of childless women was especially steep during the 1970s and the beginning of the 1980s but has been evident also during the 1990s. Trends in marriage intensities for women with children do not exhibit the same pattern of steeply decreasing risks during the early part of the period. As a result, from the beginning of the 1980s almost half of the annual marriages recorded in our data set are formed by women who are mothers already. This means that childbearing typically has started to precede marriage. Apart from the tremendous upsurge in marriage risks to mothers in 1989, these risks are characterised by a relatively strong increase also in 1974, with after-effects for a couple of years, and by decreasing levels during the 1990s. The upsurge in marriages in 1974 might be connected to the parallel increase in registered divorces in the same year. Many of the then divorced individuals may already have been cohabiting with another partner, possibly also with children in that union.

Patterns and levels of risks for the various parity groups of never-married mothers are rather parallel to each other through​out the period of observation; the line of demarcation goes between mothers and childless women. It is evident that the propensity to marry now is substantially lower for childless women than it is for women with children. The elevated marriage intensities for mothers must be connected with the fact that a majority of these women already live in consensual unions. We can further note that the marriage risks for mothers are not much affected by the actual number of children; from 1980 onwards there are practically no differences at all in the propensity to marry between mothers of different parities. By contrast, in the 1970s, the propensity for a mother to marry was lower the more children she had. If the observed effect of the number of children on the propensity to marry mainly is accountable to the behaviour and attitudes of cohabiting women, the pattern from the early 1970s could perhaps be interpreted as the effect of selection into marriage and cohabitation during a phase when living in a consensual union was still not a very common form of family life. We speculate that women who were cohabiting during the 1970s, and who also had a relatively high number of children, may have been more deliberately opposed to marriage as a family institution than were similar women in later years.

A separate analysis of the risks of marriage formation for the (smaller) group of divorced women reveals that the pattern and determinants for their risks are rather different from similar patterns and determinants for the marriage intensities of never-married women. First, we know that the relative rate of decline during the 1970s was smaller for the intensities of divorced women than it was for those of never-married women (see Andersson, 1998a, Figure 4). The reason for this is that the propensity to marry was then already much lower for divorced women than for the never-married, which suggests that the former group acted as forerunners in choosing to live in consensual unions (instead of remarrying). Second, the effect of parity on the propensity to marry is different for never-married and divorced women. For divorcées, Andersson (1998a) found that it is not sufficient to consider the actual number of children a woman has borne but that it is instead important to separate between different types of children according to when they are born. It is found that children who are born before the date of divorce, i.e., children from a previous union, are related to lower remarriage intensities of their mothers. Such children presumably result in some types of difficulties in the marriage market. On the other hand, if there are children born after the divorce date, mothers of these children are found to have higher remarriage intensities than other groups of women. These children can in most cases be taken as an indicator that the woman has met a new partner, a fact that will result in a higher propensity for marriage. As for the marriage intensities of never-married women there is no important effect of the actual number of children of the two types, the only that matters is whether children are present or not and whether new children have been born after the divorce.

If we don’t account for the different impact on the propensity to marry from children born before and after the divorce, we will find that divorced three-child mothers have much higher marriage intensities than other groups of women (see Andersson, 1998a, Figure 5). Evidently, third births and births of higher orders relatively often occur in connection with the formation of higher-order unions, i.e., as part of a repartnering process. 


Consequently, for our presentation of an annual index of remarriage risks, we distinguish between three groups of divorced women. The first group is women without children. The second group consists of women who have one or more children from their previous marriage but who have not borne any new children since the time of divorce. Remarriage risks are about thirty per cent lower for these women than for women of parity zero. The third group consists of women who have borne one or more children after the divorce. Remarriage risks for these women are about fifty per cent higher than for women of parity zero. We present the calendar-year indexes of remarriage risks of Swedish women according to this parity definition in Figure 6. (These remarriage intensities are standardised for age at divorce and time since divorce.) The depressed risk for women with children from a former marriage but no additional children is here very obvious, as is the increased risk for women who have borne new children after the disruption of their previous marriage. The propensity to remarry decreased substantially for childless divorcées during the 1970s, otherwise the relation between remarriage risks of our three parity groups of women have been much the same throughout most of our period of observation. The upsurge in the propensity to marry in 1989 is concentrated to women with children born after the divorce
. This fits well with our notion that it was primarily for women in consensual unions that marriage risks rose during this year. In contrast to never-married women, we do however also notice an increase in the propensity to marry in 1989 for those who are childless.


In the next section of this paper, we will finally deal with the civil-status event that must precede the possible event of remarriage. We will in this section analyse trends in divorce risks for women in their first marriage.

5.  Trends in marriage dissolution (1971-1997)

In Figure 7, we present an annual index of divorce risks of first-married Swedish women. The divorce risks are given relative to the baseline year 1980 and are standardised for the effect of compositional changes over a number of demographic variables: woman's age at marriage, her parity, the age of her youngest child
, the presence of a premarital child, and the duration of marriage. It gives a compact description of recent trends in the propensity to divorce in Sweden. First, we can see how the divorce risk increased to around twice its previous level when liberal changes became effective in 1974 in the legislation concerning marriage and divorce in Sweden. No-fault divorce was then introduced and, among other things, the waiting time for divorce was abolished for childless couples and shortened to a period of six months for couples with children
. (Even before 1974, the Swedish divorce rules were rather liberal.) After a period of stagnation during the years im​mediately after 1974, the divorce risks steadily increased from the beginning of the 1980s up through the 1990s. This general increase has been especially steep from the end of the 1980s and it is only in our last year of observation, in 1997, that we can notice a possible levelling off in the latest increase in Swedish divorce risks. 

To shed more light on this trend, we present standardised calendar-year indexes for each parity group separately in Figure 8. Relative risks are now computed with the combination of year 1980 and parity 1 as the baseline level (for which the relative risk is 1). This standardisation has been performed in two steps. First, we have estimated a model where we calculated divorce risks by parity and calendar year that are standardised for woman’s age at marriage and the duration of marriage. This gives the trends in divorce risks for childless women and the relative distance to the divorce-risk indexes of women with children. Then, we have estimated a more detailed model for mothers, where we estimate divorce risks by parity and calendar year that are standardised also for the effect of age of the youngest child and for the possible presence of children born before the marriage formation. This gives more detailed information about changes in the propensity to divorce for mothers.

Figure 8 shows how the divorce reform of 1974 primarily affected the divorce propensity for women without children. Divorce risks of childless women increased tremendously in that year and have since then remained at a relatively high level. It is also evident from the figure that the continued rise in the general level of divorce risk dur​ing the 1980s and the 1990s completely is a result of a rise in the propensity to divorce among women with children. While the divorce index for childless women (parity 0) stabilises at a rather constant level during the second half of the 1970s and does not change much after this, the divorce risks for mothers exhibit a steadily increasing trend during most of our period. Divorce risks of one-child mothers have indeed increased almost during every year of the study period. However, the rather steep increase that was observed for the divorce risks from the end of the 1980s (Figure 7) is mainly found to be accountable to the changing behaviour of two- and three-child mothers. The trend in divorce risks of one-child mothers seems to have been reversed by the end of our period since their divorce risks now have been stagnating for the last four years. In 1997, it also became evident that the divorce risks of mothers with two or more children did not increase any more either. Of course, it is too early to say whether this constitutes a real break with the past or not.

These indexes give a neat description of the period effect on first-married Swedish women’s propensity to divorce, when the impact of compositional changes among the married women has been removed. Andersson (1995, 1997) has shown that there have indeed been important changes in the composition of women over several of the variables that we use in our standardisations and concluded that it is important to consider the effects of these changes if we want to present parity-specific divorce-risk indexes. Andersson (1995) shows, for example, that the fraction of women who have children already at the time of their marriage formation has increased considera​bly during our study period. This is mainly an expression of the fact that couples childbearing in Sweden nowadays often starts before marriage. Such children, who in most cases are born to the same man as the actual husband, are related to higher divorce risks than in the case where all children have been born after the marriage date. If we wish to control for this compositional change it is important to include the factor premarital birth into our standardisations. 

Anderson (1997) shows that there is also an important effect of the age of a youngest child on the propensity to divorce where mothers with very young children have lower divorce risks than other mothers. It turns out that part of the effect of having children born before marriage is that the age composition of this kind of children - and of their siblings - is different from that of children born in marriage. Premarital children spend part of their youngest ages outside marriage and, when they live in marriage, will be overrepresented in age groups connected with higher divorce risks. 

The various effects of number of children, of the age of the youngest child, and of premarital childbearing are interrelated to each other in a manner that makes it necessary to consider all of them in a model which, for example, want to disentangle and present divorce risks by number of children. In Figure 8, we can clearly see the standardised effect of parity in that the divorce risks are consistently lower for one-child mothers than for childless women and that they are further reduced for two-child mothers. Divorce-risk levels for three-child mothers are however not lower than the corresponding levels for two-child mothers; the risks for women of parities two and three are very similar to each other, at least from the beginning of the 1980s onwards. We conclude that the stabilising effect of the arrival of a new child into a marriage mainly holds for the arrival of the first two and that childbearing beyond the Swedish two-child norm seems to have no divorce-inhibiting effect. Andersson (1997) further shows that the divorce risks of four-child mothers actually are higher than similar risks of two- and three-child mothers. During the 1970s, the divorce risks of women at parity three also seem to be higher than those of women at parity two. One should be careful however in interpreting estimated divorce risks for women of higher parities during the early 1970s. All women in our data set are married after 1967 and are born after 1945 so they must be rather special if they had managed to attain parity 3 already by that time. 

Clearly, it is necessary to standardise for a number of demographic factors when we want to display period effects on the propensity to divorce for women at different parities. Andersson (1997) shows that this is especially important when we include estimated risks for the 1970s in our presentation, since the composition over almost all of our demo​graphic factors is distorted during these years as a result of the truncation of our data according to marriage year and birth cohort. For further discussion about the standardisation of our divorce risks, see Festy (1995) and Toulemon (1995). 


One of the most striking observations from our divorce indexes is that Swedish divorce risks have increased rapidly from the end of the 1980s. One might per​haps believe that this increase is connected with the marriage boom of 1989 which must have precipitated many marriages that otherwise would not have been formed. It is easy to imagine that many of these marriages could have been performed in an “easy come - easy go” fashion and that their stability would resemble that of typical cohabitational unions (i.e., that they should be less stable than typical marriages). However, this is not true: Andersson (1998b) calculated separate divorce-risk indexes for the 1989 marriage cohort and showed that the standardised divorce risk for the years following 1989 actually was lower for this marriage cohort than for other cohorts. Maybe it is the case that marriages that are formed in concern for the future situation of the family, as many of those formed in 1989, turn out to be more stable than those who are formed mainly in response to the passion between two adults. Of course, a consideration of future widow’s pensions here also implies that marrying individuals in 1989 really were thinking about their unions in a long-term perspective. Many of these partners probably had lived together already for rather long periods of time and then consequently contributed with a selection of more stable cohabitational unions than those who normally marry in a year.


Finally, we note that a large fraction of union disruptions in Sweden occur to couples living in consensual unions. Since there is no information about informal cohabitation in our register data, we have no possibility to include information about such disruptions in our period analysis. For a more general description of patterns in union-disruption behaviour, see Qvist et al. (1995).

6.  Reflections
The purpose of this paper has been to describe the actual recent trends and compo​nents in the patterns of childbearing and nuptiality in Sweden during the years 1961(71) to 1997. We have decomposed overall trends in fertility, marriage formation, and marriage dissolution into parity-specific calendar-year indexes of risks of the various events for women born in Sweden. Our aim has been to derive a more lucid and accurate picture of changes in demographic behaviour than that given by more conventional methods. The overall developments of decreasing marriage risks, increasing divorce risks, and fluctuating fertility is of course evident no matter what period measure we choose to use. However, with our standardised parity-specific indexes, we are able to describe underlying patterns in more detail and to get a picture of changes in real behaviour rather than in composition. We have, for example, shown that the trends in marriage formation and marriage dissolution have been widely different for childless women than for mothers. Our childbearing indexes further provide more detail on recent Swedish fertility fluctuations than do conventional measures. With our indexes, it is, for example, possible to detect a clear turning point in the propensity to give birth in 1977. This turning point is not especially evident in time series of age-specific or total fertility rates.

In all our diagrams, we have demonstrated very strong period effects on demographic behaviour in Sweden. In some cases, these effects have been remarkably strong: the propensity to divorce was, for example, heavily affected by legal changes in 1974 and the propensity to marry was even more affected by changes in the legisla​tion that became effective in 1989, even though the effect in the latter case only pertains to a single calendar year. The long-term trends in nuptiality are characterised by a declining propensity to marry and an increasing propensity to divorce. 

The fertility trends in Sweden also display strong period fluctuations.The childbearing have indeed fluctuated in a manner that Hoem and Hoem (1996) refer to as depicting a roller-coaster fertility. (This variation stands in sharp contrast to the relative stability that instead has been observed for cohort fertility in Sweden.) It is interesting to note that, during the last decades, almost all groups of women have been affected simultaneously and have, for example, contributed to the increasing fertility during the 1980s and the decreasing fertility during the 1990s. Further, it is interesting to note that the patterns of childbearing as well have been strongly affected by changes in public regulations: the increasing fertility during the 1980s was partly connected with a sudden change in the birth-spacing behaviour of Swedish parents induced by a public-policy reform.

Indeed, we find it extremely noteworthy that changes in law and public policy seem to have such important effects on various types of demographic behaviour such as those found for Sweden. We speculate that Swedes maybe are more sensitive than other people to changes in public policy. Sweden is a rather homogenous society with a strong tradition of consensus thinking and a history of “social engineering”. In such a society, we might find that information of various types easily spreads to all segments of the population so that announced changes in public policy, as well as perceived changes in the general societal climate, more easily than elsewhere may trigger different types of demographic bandwagon effects. 

The strong fluctuations in Swedish fertility have recently attracted particular attention. For planners at municipality level, for example, these fluctuations cause mayor obstacles, as the provision of child care and schooling has to be under constant adjustment to the changing sizes of birth cohorts. The present drop in fertility has also caused some concern since the resulting low levels of childbearing are not compatible with expressed preferences for desired numbers of children, as given by respondents in various family surveys. (See Hoem, 1995b, for results from the Swedish Family Survey of 1992.) The present situation stands in sharp contrast to that at the beginning of this decade. At that time, the then high level of fertility was instead referred to as a positive example of a country which had managed to enhance the compatibility between female employment and parenthood (see, for example, Bernhardt, 1993). The increasing fertility during the 1980s was then often connected with several extensions in social policies directed towards parents. Sundström and Stafford (1992) argue, for example, that these changes reduced the cost of having children and made it easier for women to combine work and family life.

Today, one might ask whether the present low fertility is just another example of a Swedish adaptation to the EU, following the Swedish entry into that union, or whether there are other more profound causes behind it. Since Swedish unemploy​ment rates changed dramatically in a few years at the beginning of the 1990s, from a level of very low unemployment to a level similar to that of other Western European countries it might, for example, be plausible to think that these changes have affected childbearing levels negatively. Hoem (1998) indeed found that a change in the distribution of Swedish women during the beginning of the 1990s according to their levels of earned income can explain part of the observed fall in first-birth rates. In Sweden, women with very low levels of own earned income have much lower first-birth fertility than women with higher income levels and an increasing size of the first group has now resulted in lower childbearing. Clearly, it is important to keep follow what is happening with the fertility trends in Sweden through future years. Such a description of trends, combined with more research on the underlying causes of fertility changes in Sweden, will give valuable insights to the childbearing dynamics in a low-fertility setting.

Evidently, it is also desirable to follow future trends in nuptiality in Sweden. Changes in marriage formation and marriage dissolution are sometimes said to constitute an important part of a second demographic transition in Europe (Van de Kaa, 1987), where rising individualism supposedly leads to a stronger emphasis on personal fulfilment and also to higher demands on the quality of emotional relation​ships. This is supposed to result in a greater variety in union-formation patterns and also in less fear of union disruption. In Sweden, there are today hardly any normative pressures in favour of marital as opposed to non-marital conjugal life and it is unlikely that we will see any reversal in the trends in marriage formation. Divorces in Sweden are generally also seen as an entirely private matter even though there are sometimes some expressions of concern for their consequences for involved children
. The latest levelling off in divorce-risk trends should maybe not be taken as evidence of a trend reversal but might nevertheless possibly be a sign of a slower future increase in the propensity to divorce.

In conclusion, it is desirable to continue to produce annual updates of the type of time series that we have presented in this paper. This will allow us to keep follow trends in fertility and nuptiality in Sweden through future years. We would also like to encourage the computation of similar types of indexes for countries where population-register data are available, most notably for the other Nordic countries. This would give valuable information about the demographic trends in these countries too, and it would open up for in-depth cross-country comparison if the different national data sets can be combined.
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Appendix: list of variables in the various models
Model for first-birth indexes
- Age of woman (16 to 45 years in single-year groups), computed as age at the end of each calendar year. 

- Calendar year (years 1961 through 1997 in thirty-seven single-year groups).

Model for second-, third-, and fourth-birth indexes

- Birth order (second, third, and fourth births).

- Age of mother (16-18, 19-21, ..... , in three-year groups up through ages 43-45 years), computed as age at the end of each calendar year. 

- Age of youngest child (ages 0, 1.0, 1.5, 2.0, 2.5, 3, 4, 5, 6-7, and 8-9 years, where age 1.0 corresponds to the six-month period following the child’s first birthday, age 1.5 to the following six-month period, and so on).

- Calendar year (years 1961 through 1997 in thirty-seven single-year groups).

Model for first-marriage index

- Age of woman (18-49 years in single-year groups), computed as age at the end of each calendar year. 

- Parity (no children, one child, two children, and three children).

- Calendar year (years 1971 through 1997 in twenty-seven single-year groups).

Model for remarriage index

- Age at divorce (15-19 years, 20-24, 25-29, 30-34, and 35-44 years).

- Parity (no children, child from previous marriage / no new child after divorce, new child after divorce).

- Calendar year (years 1971 through 1997 in twenty-seven single-year groups).

- Time since divorce (first year, year 2, 3, 4-5, 6-7, 8-9, 10-11, and years 12-15 after the divorce).

Model for first-divorce index

- Woman's age at marriage (16-19 years, 20-23, 24-28, 29-35, and 36 or more years).

- the presence of any premarital children, i.e., at least one child born before the marriage date (with the levels no or yes).

- Parity (no children, one child, two children, and three children).

- Age of youngest child (no child, pregnant, 0 years, 1-2 years, 3-5 years, 6-8 years, and 9 years or more).
- Calendar year (1971 through 1997 in twenty-seven single-year groups).

- Marriage duration (first year of marriage, year 2, year 3, years 4-6, years 7-10, and years 11-15).
� The incidence rates are computed by dividing the number of first marriages by the number of person-years lived as married or as nonmarried at the relevant age.





� These rates are computed by dividing the number of divorces by the number of person years lived as married or previously married at the relevant duration since marriage formation.


� As is common in event-history analysis, we talk about the ‘risk’ for a certain event. In contrast to colloquial language, this word should not be associated with any negative valuation, and we use it also when we deal with an event that presumably is desired by the persons involved, such as marriage.





� This register contains data for all women born in Sweden in 1925 and later who were registered in the census of 1960, as well as for their female descendants born in Sweden. From 1961 onwards, vital events have been recorded for these women on a longitudinal basis and new records for females born after this year have been added to the register. The information comes from the regular population registration sys�tem. Records have not yet been added for women who have immigrated to Sweden after 1960 or who have been born abroad. See Qvist (1990) for a further description.





� We have excluded divorces in 1968-1970 because they only appeared in marriages of very brief durations.


� Hoem (1993a) demonstrates how the classical statistical method of indirect standardisation is just a special case of the more general group of modern event-history methods. He notes that the solutions to the improved version of indirect standardisation that we use here turn out to be the “normal equations” for the Maximum Likelihood estimators of the parameters we want to estimate. This can be taken as a guarantee that the present version of indirect standardisation also is superior to any other method, including that of direct standardisation.


� The level of compensation paid during the parental leave is related to the income that the parent had immediately before the birth of the child. The “speed premium” for subsequent births means that the parent may be able to keep an earlier level of compensation if the next child arrives within a rather short period of time. Before 1980 this period was too brief to affect the birth-spacing behaviour of Swedish women much, but in 1980 it was extended to 24 months and in 1986 further extended to 30 months. This meant that it became possible to plan for the arrival of a next child before the previous child had reached an age of 24 or 30 months.


� The relative risk of marriage formation in 1989 was 0.6 for childless women, 2.7 for mothers with one child, 5.0 for two-child mothers, and 6.1 for women at parity three.


� The relative risk of remarriage for these women is 7.4 in 1989.





� For childless women there is no “age of youngest child”. In the estimation of our divorce-risk index in Figure 7, we account for this fact by the use of a composite factor of “parity” and “age of youngest child”. This factor comprises all possible combinations of  “parity” and “age of youngest child”, with childless women as one separate category of its own.





� Among other things, this means that the time of registered divorce and the actual separation of the spouses need not differ very much from each other. See Agell (1989) for a further description on the rules concerning marriage and divorce in Sweden.


� Gähler (1998) presents evidence of different types of consequences of divorce in Sweden: for children and for adults. Among other things, we can note that the economic consequences of divorce generally are much smaller for women and for children in Sweden than in, for example, the United States. The Swedish state provides rather generous support for lone parents and joint custody of children is common in Sweden.
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