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Fertility developments in Norway and Sweden
 since the early 1960s

by Gunnar Andersson

Abstract. The purpose of this paper is to give an overview of recent trends in child-
bearing in neighboring Norway and Sweden. We use indexes produced by applying
indirect standardization to register data of the two countries in order to describe and
contrast the fertility developments over the last four decades. Our indexes enable us to
decompose overall fertility trends into birth-order specific components and by
combining the same kind of data from two countries, we get a very accurate picture of
various cross-country differences in fertility levels. We demonstrate how Swedish
fertility has fluctuated relatively strongly during the whole study period while
Norwegian fertility has evolved more gradually, at least during the last two decades.
A turnaround from decreasing to increasing levels of childbearing is evident in 1977
in both countries while a sudden shift to shorter birth intervals is specific to Sweden
in the 1980s and contributed to its more spectacular increase in fertility during that
decade.
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1.  Introduction

Sweden and Norway are two neighboring countries situated in the far North of the

European periphery that have a lot of characteristics in common. Their populations

speak practically the same language, share the same culture, have organized their

societies in very similar ways, and also have many demographic characteristics in

common. The two countries have even organized their demographic data in a similar

way and we will exploit this feature in the following presentation of fertility

developments in the two countries over the last four decades.

As an introduction, we present aggregate trends in childbearing in Norway and

Sweden as they show up in period Total Fertility Rates (TFR) over the years since

1960 (Figure 1). We notice that fertility started to decline in the two countries in the

mid-1960s, as in many other parts of Northern and Western Europe, and that the

initial level of TFR then was substantially higher in Norway than in Sweden. In

Sweden, the sharpest decline occurred during the second half of the 1960s while in

Norway, it mainly took place in the 1970s. In both countries, the TFR stabilized by

the end of the 1970s and then remained at a relatively low level (around 1.6 for

Sweden and 1.7 for Norway) until the mid-1980s when fertility instead started to

increase both in Norway and in Sweden. The increase was stronger in Sweden than in

Norway but was there followed by another sharp fall-back in fertility during the 1990s

while the TFR of Norway instead stabilized at a level just below 1.9 children per

woman. At the end of that decade, the TFR of Sweden only reached a level of 1.5

children per woman, which by then was the lowest level ever recorded for that

country, though still above that of the average of the European Union, being only 1.4

children per woman.

Evidently, we need much more detail than what a presentation of period TFR

values can give if we want to get a proper picture of the childbearing developments in

a country. As a minimum, we at least need to find out how the trends look for differ-

ent demographic subgroups of women. In this paper, we will provide such detail by

giving a presentation of trends in parity-specific childbearing, based on an efficient

use of existing population-register data of Norway and Sweden. We present calendar-

year indexes of parity-specific childbearing in a manner that was first suggested by

Hoem (1991, 1993a) and later used for Sweden by Andersson (1999) and for Norway

by Kravdal (2000). The major contribution of the present paper is that we have been
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able to join the data for Sweden and Norway in order to get an accurate cross-country

comparison of the childbearing dynamics in these two countries. By applying modern

event-history techniques to population-register data from two countries, we are able to

(i) get a very accurate picture of trends in childbearing in the two countries and (ii)

depict various differences in fertility levels between women in the two countries. It is

our hope that our description will turn out to be useful when trying to understand, and

perhaps explain, why trends have (or not have) evolved differently in Norway and

Sweden. By contrasting the fertility developments of women from two very similar

societies, described by exactly the same kind of data and methods, we might in

several cases become in a position to derive explanations to observed changes in

fertility. Various interventions in the manner of policy changes and economic turn-

arounds have occurred in Norway and Sweden during our study period. When an

intervention occur in one country but not in the other, we might be able to say some-

thing about the possible impact of that event on childbearing dynamics since we can

control for the absence of the same intervention when looking at the development in

the neighboring country.

2. Data and methods

The data for our calculations stem from the population-register systems of Norway

and Sweden, which each covers the whole population of the actual country – and its

vital events – with a very high degree of accuracy, and which both are organized in

practically the same way. Our computations have been based on the number of

registered live births and the corresponding exposure times of risk for various sub-

groups of women. These numbers have been derived from the longitudinal informa-

tion on the dates of each recorded birth of all women in Norway and Sweden that

were themselves born in 1935 or later1. For Sweden, the various aggregations of

individual-level data have been done by Andersson (1999) and for Norway, by

                                                          
1 The data for Sweden just cover the childbearing histories of Swedish-born women. The childbearing
behaviour of foreign-born women deviates from that of the Swedish-born, for example, in that their
childbearing propensities typically are elevated immediately after immigration (see Andersson, 2001,
for further details). Nevertheless, the period trends in their childbearing risks very much resemble those
of the Swedish-born population. In contrast, foreign-born women are included in the data set that
covers the childbearing of women in Norway. This difference in data layout should not cause too much
of problems since the immigrant population in Norway is much smaller than that in Sweden.
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Kravdal (2000). Their data sets have here been joined so that we can use them in a

comparative study of the childbearing dynamics in the two countries. We focus on

period effects and display fertility trends in Norway and Sweden over the years since

1960. The data for Norway cover the years up to 1997 while our updated Swedish

data cover years up to 1999.

In our analyses, we use the same estimation techniques as those used by

Andersson (1999) in my study on childbearing trends in Sweden, which presented

relative risks of first, second, third, and fourth births for each year in 1961-1997,

standardized for age of woman and any youngest child of hers. Kravdal (2000)

presents similar calendar-year risks of parity-specific childbearing of women in

Norway in a study that otherwise focuses on various impacts of unemployment on the

childbearing dynamics in Norway. Our estimation techniques are described in more

detail by Hoem (1991). We refer to them as an improved form of indirect standardi-

zation (see Hoem, 1993a, for this terminology2). In practice, it amounts to the estima-

tion of proportional-hazards (intensity-regression) models, which nowadays is a

standard tool for analyses of any time-dependent data. The basic ideas behind our

analyses are discussed further in Andersson (1999). For further ideas of possible

fertility measures for national populations, we refer to Rallu and Toulemon (1994)

and Kohler and Ortega (2001).

In this paper, we present relative risks of childbearing for each parity progres-

sion separately, based on the number of births and the appropriate population under

risk of giving birth to a child of the actual order. We present separate analyses of first

births for childless women in their 20s (15-29 years) and childless women in their 30s

(30 years and older) since trends and patterns in fertility differ very much for younger

and older nulliparous women (Andersson, 1999). We use the following set of

variables in our models:

- Country (Norway and Sweden).

- Age of woman (ages 15-19, 20-22, 23-25, 26-29, 30-33, 34-37, and 38-44).

                                                                                                                                                                     

2 We refer to our estimation as an indirect standardization because the Maximum Likelihood solutions
for the parameters of an intensity-regression model have the same structure as the improved form of
indirect standardization that we use, as shown by Hoem (1993a).
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- Calendar year (years 1960 through 1969 in five double-year groups3 and years

1970 through 1999 in thirty single-year groups).

For women who have already given birth to at least one child, we also include a

variable for the age of the youngest child, i.e., for the length of the last open birth

interval:

- Age of youngest child (ages 0, 1, 2, 3-4, 5-6, and 7-9 years, where age 1

corresponds to the year following the child’s first birthday, etc.).

For each birth type, we present relative risks of childbearing for the interaction

between “country” and “calendar year”, standardized for the age of woman and any

youngest child. These risks given information both on period changes in childbearing

in Norway and Sweden and on various differences in levels of fertility between

women in the two countries. In our presentation, we sometimes refer to our estimates

as relative risks and sometimes as standardized birth rates, which describe differences

in childbearing intensities or in the propensity to give birth.

3. Childbearing trends in Norway and Sweden

In Figures 2-6, we present relative risks of childbearing, by calendar year and country,

with one diagram for each birth type that we cover. Our diagrams give a very detailed

picture of period changes in parity-specific childbearing over the years since 1960 and

inform about differences in childbearing intensities between women in Norway and in

Sweden. Figure 2 displays relative risks of entry into motherhood for childless women

aged 15-29 years. It turns out that trends in first-birth rates of younger women are

very similar in the two countries but that the level of first-birth fertility (of women in

their 20s) is around 20 percent higher in Norway than in Sweden. In both countries,

first-birth rates decrease over time, with a start from the mid-1960s in Sweden and

from the early 1970s in Norway. In both countries, this decline was interrupted in the

                                                          
3 We had to make this aggregation of calendar years of the 1960s in order to reduce the total number of
factor levels in our models.
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1980s, with the turnarounds occurring in 1984, by increasing birth intensities in

Sweden and by stabilizing birth intensities in Norway, again followed by a continued

decline in first-birth fertility at the younger ages from the beginning of the 1990s.

Figure 3 similarly contains the standardized first-birth rates for childless

women at ages 30-44 years. At these higher ages, both the trends over time and the

levels of birth intensities are practically identical for women in Norway and in

Sweden, with fairly stable levels up to the early 1980s, followed by increasing birth

intensities during the 1980s, and less clear-cut trends during the 1990s. A minor

decline during the 1990s in the first-birth intensities of older women in Sweden seems

to have been reversed at the end of that decade. The strong increase in the 1980s

reflects the tendency of a general postponement of the entry into motherhood in the

two countries.

When we look at standardized second-birth rates by country and calendar year

(Figure 4), we instead find that changes over time not at all are similar in Norway and

Sweden, at least if we focus on the last two decades of our study period. For Norway,

second-birth rates decreased from the mid-1960s up to 1977 and then remained at a

fairly stable level during the 1980s and the 1990s. For Sweden, by contrast, we

observe a very steep increase in second-birth risks during the 1980s followed by a

fall-back in second-birth fertility in 1992-1997. Hoem (1993b) and Andersson (1999)

demonstrated how the increase in fertility during the 1980s was related to a drastic

change in the birth-spacing behavior of parents in Sweden, so that continued child-

bearing there typically occurred at a much faster tempo than during earlier decades.

We will return to an examination of such aspects below, where we contrast the

changes that have occurred (or not occurred) in the birth-spacing behavior of mothers

in Norway and Sweden with each other.

 In Figure 5, we proceed with a presentation of standardized third-birth rates

by period and country and, finally, in Figure 6, of similar fourth-birth rates. At these

higher birth orders, we again find a pronounced similarity in childbearing patterns of

women in Norway and Sweden, but also important differences in how trends have

evolved lately. In general, the developments of third- and fourth-birth risks are very

similar to each other. For both countries and for both birth orders, we observe a sharp

fall in standardized birth rates from the 1960s up to 1977 when a distinct trend

reversal occurred. Birth propensities then increased during the 1980s. The increases

were far stronger in Sweden than in Norway but were in Sweden subsequently
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followed by another sharp fall-back in higher-order childbearing in the 1990s. In

Norway, by contrast, third- and fourth-birth rates leveled off in the 1990s and

remained at the level they had (re)gained at the beginning of that decade. In summary,

changes in higher-order childbearing were more volatile in Sweden than in Norway

during the last two decades of the last century. It is here noteworthy that yet another

turnaround now might be under way in Swedish third- and fourth-birth rates since

they again have increased during the very last two years of the 1990s.

We conclude our presentation with an examination of how patterns in birth-

spacing have changed in Norway and Sweden during our study period in order to see

to what extent such changes might have been related to our observed general changes

in childbearing intensities of mothers in the two countries. For this purpose, we

present relative risks of childbearing by country and age of the youngest child in two

selected years, 1980 and 1990. We choose these years since no important changes in

birth-spacing practices occurred during the 1960s, 1970s, or the 1990s in any of the

two countries (not shown here). Figure 7a presents relative risks for one-child mothers

while Figure 7b presents the risks for two-child mothers in Norway and Sweden.

Apparently, second-birth rates by age of the first child did not change much at all in

Norway during our study period. Norwegian mothers typically get their second child

more than three years after a first child is born and this birth-spacing practice has been

fairly permanent throughout the four decades we cover. In Sweden, by contrast,

women get their second child more rapidly after a first child is born and we can here

also observe a sharp shift between 1980 and 1990 to very elevated childbearing

propensities at the shortest birth intervals. Evidently, the increase that occurred in

second-birth risks during the 1980s (Figure 4) is entirely due to an increased

propensity for childbearing at very short birth intervals (Figure 7a).

For third-birth risks, the picture looks a bit different. In this case, we find a

substantial increase in levels of childbearing from 1980 to 1990 at practically all

lengths of the last open birth interval (Figure 7b). This holds for both Norway and

Sweden. For Sweden, however, we find an additional increase in third-birth risks at

the shortest birth intervals, being super-imposed on the general increase in third-birth

childbearing that occurred during the 1980s. Evidently, the additional increase in

general third-birth risks that we observed for Sweden as compared to Norway during

the 1980s (Figure 5) was connected to this shift to a higher tempo in the childbearing

of Swedish two-child mothers in the 1980s.
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4.  Reflections

In this paper, we have given an overview of recent trends in childbearing in Norway

and Sweden, by analyzing the same type of data on childbearing of women in both

countries. By making efficient use of such data, we have been able to derive a very

telling cross-country comparison of the fertility developments over the last four

decades of the last century. We discovered that, in many cases, trends of the two

countries have been highly synchronized but that they have been far more volatile in

Sweden than in Norway during the last two decades. Important turning points in

fertility developments appear for birth risk of mothers in 1977, for birth risks of

childless women in 1984, and for birth risks at all birth orders in 1990-91. These

turning points appear both in Norway and Sweden. In Sweden, yet another turnaround

seems to appear in 1997. This last trend reversal does not show up in any description

based on aggregate data, like that of a presentation of annual TFR values. We take

this feature as an encouraging example of the advantages of our more refined and

efficient method of analysis, which allows for the detection of changes in underlying

behavior, changes that can otherwise disappear in various simultaneous changes in the

composition of women (over ages of themselves and any youngest children).

We consider it as very valuable to have been able to derive a detailed descrip-

tion of the childbearing developments in Norway, in the same manner as these devel-

opments already have been presented for Sweden. In a comparative perspective, we

find that the description for Norway also is very illuminating when trying to under-

stand what has happened lately with fertility in Sweden. Perhaps one can see Norway

as a case of how the childbearing trends would have appeared in the neighboring

country in the absence of two very strong interventions in the family sphere coming

from (i) the introduction of the so called “speed premium4” on childbearing from a

policy change in the 1980s and (ii) the very sharp economic down-turn that shock

Sweden in the early 1990s. Normally, it is very difficult to say anything at all about

                                                          
4 The “speed premium” refers to rules that were introduced in the Swedish parental-leave system and
that allowed parents (typically a woman) to keep an earlier (and often higher) level of income compen-
sation during the leave if a next child arrives within a fixed period of time. In 1980, this period was set
to 24 months while it in 1986 was extended to 30 months.
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the impacts of various macro variables, such as different aspects of social policy and

the business cycle, on demographic behavior but we have here ended up in a slightly

better position to discuss the impacts of such factors. Hoem (1993b) and Andersson

(1999) have already demonstrated how the introduction of the “speed premium” on

childbearing in the parental-leave system of Sweden was followed by a faster tempo

in childbearing there. In their cases, one could always have argued that this policy

intervention perhaps just strengthened a trend that in any case was under its way. By

using Norway as a control, we can instead better argue that this had not been a very

likely development and we are also better able to get a picture of the magnitude of the

effect of that intervention.

For an elaborated discussion of the negative impact on childbearing of the

economic downturn in Sweden in the early 1990s, we refer to Hoem (2000) and

Andersson (2000). In short, they demonstrate how swift increases in the number of

young women with very low income explained substantial parts of the decline that

then occurred in first-birth fertility. In Sweden, women who have a very low income

have a much lower propensity for childbearing than women who are established

properly in the labor market. The Swedish parental-leave system probably has a role

to play also in reinforcing such a system of “pro-cyclical” fertility where the child-

bearing and business cycles are positively correlated with each other. In Sweden, the

norm is for both men and women to get a decent level of income before thinking

about having children. For the parent who intend to stay at home during the parental-

leave period, there are additional incentives to derive a high income since the

parental-leave benefit is based on the income earned just before childbearing. In

Norway, the relationship between female labor-force participation and childbearing at

the individual level is not very different from that in Sweden (see Kravdal, 1992,

1994, for more information) but the economic developments have been far more

stable in the latter country. Norway witnessed a minor stagnation in it’s economy at

the beginning of the 1990s, which perhaps had an effect on the simultaneous leveling

off in childbearing intensities there, but nothing like the economic shocks that then

affected Sweden.

In our presentation, we have been able to show that recent fluctuations in

Swedish fertility at least partly have been superimposed on similar but more stable

developments as occurring in neighboring Norway. The volatile situation in Sweden

has caught a lot of attention (see, for example, Hoem and Hoem, 1996, 1999 and
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Santow and Bracher, 2000) but has also made it difficult to get an idea of whether

there exists any underlying fertility pattern that is common to all Nordic countries. In

the 1980s and the early 1990s, and also later, many authors argued for the existence

and importance of such a “Nordic model” of family life. In these countries, social

policies have been designed to facilitate a reconciliation of male and female employ-

ment and childrearing. A considerable amount of literature argues that such a design

might be decisive in creating better conditions for family building and thus results in

higher fertility levels than those of countries where women often have to choose

between economic activity or family life (Berinde, 1999, Bernhardt, 1993, Brewster

and Rindfuss, 2000, Ellingsæter and Rønsen, 1996, B. Hoem, 1993, Joshi, 1996,

Lappegård, 2000, Oláh, 1998, Pauti, 1992, Pinnelli, 1995, Rindfuss and Brewster,

1996, Rønsen, 1998, 2001, Sundström and Stafford, 1992). The present investigation

suggests that there exist underlying similarities in childbearing patterns in Norway

and Sweden, net of the fluctuations that are specific to Sweden, and that it still might

be relevant  to talk about a Nordic pattern of relatively high levels of childbearing.

In the case of Sweden, we might now perhaps want to use Norway as a

benchmark when making forecasts about the future fertility developments in that

country. In many aspects, the general climate for childbearing in Sweden is now

returning to a more “normal” situation than that of the gloomy period of the last

decade; economic prospects now look much better than in the early 1990s, family

policies have been restored to previous levels of generosity, and so on. In such a

situation, it might not be too peculiar to expect an increase in Swedish fertility to (at

least) the Norwegian levels of childbearing of the 1990s.

While apologizing for focusing so much on Sweden in this discussion of our

results, we at least think that our presentation has revealed some of the advantages of

a careful cross-country comparison. For the future, we hope that we will be able to

expand our horizon even further while calculating similar measures of fertility for the

two remaining major Nordic countries: Denmark and Finland. Evidently, an incorpo-

ration of data from these two countries into our framework will increase our scope for

a meaningful discussion of the impact of various macro factors on fertility develop-

ments in the Nordic countries. Hopefully, we will then be able to make another step

ahead from the state of general speculation about the impacts of factors such as family
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policy, economic trends, and changes in contraceptive technology5 on observed

changes in family dynamics.
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Figure 1: Total Fertility Rate for Norway and Sweden, 1960-1999
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Figure 2: Standardized annual index of first-birth rates. Childless 
women in Norway and Sweden aged 15-29, 1960-1999.
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Figure 3: Standardized annual index of first-birth rates. Childless 
women in Norway and Sweden aged 30-44, 1960-1999.
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Figure 4: Annual index of second-birth rates. One-child mothers in 
Norway and Sweden, 1960-1999.

-standardized for age of mother and age of first child.
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Figure 5: Annual index of third-birth rates. Two-child mothers in 
Norway and Sweden, 1960-1999.

-standardized for age of mother and age of second child.
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Figure 6: Annual index of fourth-birth rates. Three-child mothers 
in Norway and Sweden, 1960-1999.

-standardized for age of mother and age of third child.
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Figure 7a: Second-birth rates* by age of first child, Norway and Sweden
in 1980 and in 1990, standardized for age of mother

Figure 7b: Third-birth rates* by age of second child, Norway and Sweden
in 1980 and in 1990, standardized for age of mother

* rates relative to that of a mother with a youngest child aged 2 yrs in Sweden in 1977
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