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Abstract

Increased divorce rates over the past century are linked to changing macroeconomic
conditions, increased female independence and welfare state expenditure, but few studies
have assessed these long-term relationships at the macro level. Research has focused on
Anglo-Saxon contexts and not considered developments in vanguard countries like Sweden
that determined their role as sociodemographic precursors and early representatives of a
society with a high divorce rate. We examine the impact of macroeconomic conditions
together with increased female independence and welfare expenditure on the divorce rate by
performing time series analysis, using annual aggregate data from Sweden covering almost a
century (1915-2010). We separate between short-run (business cycle), medium-run, and long-
run (structural) impacts. Results show that separating between time horizons is important for
understanding the determinants of divorce. Increasing divorce rates were part of a structural
process, affecting the family through increasing state support for families and work
opportunities for women. In the short to medium run demographic factors were key
determinants. It is important to consider contexts like Sweden to understand how welfare state
expansion can counterbalance economic cycles and modify the relationship between
economic conditions and divorce by making divorce accessible through subsidies and

services, even in times of recession.
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Over the course of the twentieth century, divorce became increasingly common. Here
we address the long-term relationship between societal change and the rise in marital
instability in twentieth-century Sweden. The empirical focus is on three aspects of
socioeconomic change often put forward in the theoretical discussion of the increase in
divorce rates over time: macroeconomic conditions, increased female independence, and
expansion of welfare state expenditure. The main rationale of the present paper is that
although there is an abundance of research on the micro-level determinants of divorce (see
Amato 2010; Amato and James 2010; Lyngstad and Jalovaara 2010; Stevenson and Wolfers
2007; White 1990 for reviews), there are few studies that assess the relationship between
long-term macro-level change and divorce. Further, most research on the impact of macro-
level factors on the divorce rate focuses on Anglo-Saxon contexts, primarily on short periods
during the postwar era. The research to date thus lacks a truly long-term perspective and fails
to consider developments in the Nordic countries that determined their role as
sociodemographic precursors and early representatives of a society with a high divorce rate.

The long-term trend in divorce in Sweden showed a remarkable rise during the
twentieth century (Figure 1). No fault divorce was introduced as early as in 1915. In 1974, the
divorce rate reached a peak of 14 divorces per 1,000 married women, a level that was 20
times higher than that during the first decades of the century. Alongside this development, the
25-year probability of experiencing a divorce increased. Among those who married in the
early 1940s (during the first major upward shift in the divorce rate), only 10 percent were
divorced after 25 years (Statistics Sweden, 1967: 68-69). Among those who married in the
early 1970s, the proportion divorced after 25 years was almost 40 percent (Statistics Sweden,
2010: 405).

Figure 1 about here



The increase in marital instability exhibited in Sweden was paralleled in other North
European and Anglo-Saxon countries (Cherlin 1992; Goode 1993; Phillips 1988; Riley 1991),
making the rise in divorce one of the most profound demographic changes during the past
century. Increased divorce rates are commonly seen as reflecting changes in the economy, in
the function of the family, and in gender relationships — features of twentieth-century
development in many industrialized nations. The general assumption is that there is a positive
association between macro-economic performance as well as female independence and the
divorce rate. The empirical foundation of this claim is, however, weak since studies making
use of pre-1970s data are few. Moreover, how welfare state expansion contributed to the long-
term increase in divorce has not really been considered.

The purpose of this paper is therefore to examine the impact of economic conditions
together with increased female independence and welfare expenditure on the divorce rate by
performing multivariate time series analysis of annual data from Sweden covering almost a
century (1915-2010). We set out to test the established, if not well-documented, claim that
there is a positive association between the business cycle and divorce. We also followed up on
claims that female independence and welfare expenditure have a positive influence on the
divorce rate. In Sweden’s case, we have a national context that is highly relevant for the
purposes of study since Sweden serves as a sociodemographic precursor of changes in family
behavior across Western countries. Compared to previous time series analyses of factors
influencing the divorce rate, we have used a superior alternative that allowed us to separate

between short-run, medium-run, and long-run effects.

Previous Research and Theoretical Considerations
The main explanations for the increase in divorce across Western industrialized

nations during the twentieth century include changing macroeconomic conditions associated



with the development of market capitalism and long-term economic growth; increased female
independence through the integration of (married) women in the labor force, and de-
familialization through welfare state expansion. All three explanations suggest positive
associations between the divorce rate and business cycle indicators, the economic position of
women relative to men, and the expansion of the welfare state, yet there are surprisingly few

empirical tests of whether these associations hold up in terms of macro-level data.

Economic Conditions and the Divorce Rate

Although the claim that the divorce rate rises in times of prosperity and falls during
an economic downturn has been put forward since the 1920s (Goode 1971; Thomas 1927), it
is only supported by scant and mixed evidence, primarily from the US.

A positive, but quite modest, association between trends in GDP (alternatively GNP)
and the divorce rate has been identified for the US but not for Europe (Goode 1971; Norton
and Glick 1976; Phillips 1988). Simple correlations based on US data have established a
positive association between the business cycle and divorce up to 1950 (Ogburn and Nimkoff
1955; Ogburn and Thomas 1922; Vigderhous and Fishman 1978). For the postwar era,
empirical results are mixed. Nunley (2010) estimated a structural time series model allowing
for a stochastic trend component for the period 1955-2004, and confirmed that the crude
divorce rate (which does not adjust for changes in the size of the married population)
increases during times of economic upswing. South (1985) used an autoregressive
econometric model to estimate the divorce rate per 1,000 married women, and identified a
negative, counter-cyclical relationship during 1947-1979. Contrary to other studies, South’s
findings were that the divorce rate increases during times of recession as measured by
changes in GNP and unemployment, controlling for female labor force participation and age

structure of the married population. Schaller (2013) confirmed a negative relationship



between unemployment and divorce in the US during 1978-2009. It is difficult to assess
whether the diverging results are due to different relationships between economic conditions
and divorce during different times or whether the measures, models and methods used
influence the results. Thus, it is difficult to draw firm conclusions regarding the long-term
association between divorce and economic growth.

From a theoretical point of view, long-term economic growth and increased living
standards are linked to new demographic behavior including divorce. The idea that increasing
levels of affluence are associated with divorce is suggested by social theories, explicitly in
Goode’s socioeconomic growth hypothesis (1993: 26-30) and implicitly in the theory of the
Second Demographic Transition (Lesthaeghe 2010; Van De Kaa 1987).! From an economic
perspective, macroeconomic changes affect the gains from marriage. Economic boom and
downturn (including family economic shocks such as job loss) are unexpected events
affecting partners’ assessment of marriage and divorce (e.g. Becker, Landes & Michael,
1977). In Becker’s (1981) model of marriage and divorce, marriage is a partnership for joint
production, consumption, and risk sharing. Joint production refers to the idea of specialization
in order to maximize output, while joint consumption of household public goods reduces
expenditure for a given level of utility, and risk sharing means that spouses help each other to
smooth out fluctuations in individual income streams through mutual transfers. Individuals
compare their relative well-being by staying married with choosing outside-of-marriage
alternatives and the costs of divorce. When an outside-of-marriage alternative becomes
relatively more attractive (or the expected utility of staying married decreases), the divorce
rate should increase. Similarly, when the costs associated with divorce increase (relative to

family resources), the divorce rate should decline. Whether the divorce rate would covary

1 While Goode argues that the divorce rate increases in line with changes in direct economic constraints,

proponents of the Second Demographic Transition argue rather that increased affluence influences values.



with the business cycle in a pro or counter-cyclical way is not clear from standard economic
theory.

It may be costly to obtain a divorce through the process itself and through
maintaining separate households. If couples are economically constrained during an economic
downturn, they may be less likely to divorce because they cannot afford it. Similarly, an
economic downturn often coincides with a weak housing market, which makes it difficult for
people to realize real estate investments and finance the costs of divorce and its subsequent
expenses. The increased cost of divorce is not the only factor at work during an economic
downturn because unemployment may also factor in, reducing the divorce rate through
monetary constraints. Divorce rates may covary with the business cycle because economic
shocks can affect the net present value of marriage (to all couples by the same amount), and if
they lead to increased marital conflict and stress some couples will divorce.? An economic
upturn may allow people to escape more easily from marital conflict through divorce by
having greater labor market opportunities. This is the case not least for women whose
increased earnings potential means more independence and increases the value of their
options outside of marriage.® The prediction is thus that the divorce rate will increase during
an economic upturn.

Given these assumptions, the expectation is that the divorce rate should increase
during periods of economic growth because married individuals experience fewer economic

constraints that work against divorce. For most of the twentieth century, the logic was that

2 Charles & Stephens (2004) found that job loss, measured in terms of layoffs, increases the risk of divorce. They
also found that disability and plant closures have no effect on divorce. These results cast doubt on divorce being
due to pecuniary reasons since disability, plant closure and layoffs have similar long-run consequences.

3 Increased female labor force participation may also make it more likely that people find a new partner on the

job (McKinnish 2004).



when demand for labor was high, wages increased and it was easier to find employment,
especially for women. The opposite would occur in a recession when unemployment would
force couples to postpone divorce. For proponents of the Second Demographic Transition
theory, increasing economic security during an economic upturn will also make it possible to
prioritize higher-order needs such as emotional fulfilment. In sum, the divorce rate should
increase during periods of economic prosperity and covary with economic growth in a pro-
cyclical way. Changes in the divorce rate may be counter-cyclical if the divorce rate primarily
rises as the result of greater marital strain due to deteriorating economic conditions within the
household during an economic downturn. The result depends on which of these forces
outweighs the other. We tested which of these assumptions best fits Sweden’s empirical
record by assessing the relationship between the divorce rate and the GDP per capita growth

rate and the unemployment rate.

Female Independence and the Divorce Rate

Many scholars have argued that the rise in economic opportunities for (married)
women has been a precondition for the increase in divorce because in earlier times, when they
lacked economic independence, they could not escape a bad marriage (Degler 1980; Ross and
Sawhill 1975). Cherlin (1992: 51) concludes that: “every well-known scholar who has
addressed this topic in the twentieth century has cited the importance of the increase in the
employment of women.” South (1985), Bremmer and Kesselring (2004), Nunley (2010),
Cameron (1996), and Kalmijn (2007) found that female economic independence, proxied by
changes in aggregate measures of female labor force participation or level of education, is
positively related to the divorce rate. A study by Ruggles (1997), with a longer temporal

scope ad using US census data between 1880 and 1990, found that the probability of divorce



among women aged 20-39 years was positively related to the county-level labor force
participation rate for all census years.

The emergence of the dual-earner family and the increased labor force participation
of married women provide the most referenced explanation for the increase in the divorce rate
over time. Becker’s neoclassical specialization and trade model emphasizes female
independence (Becker, Michael and Landes 1977; Becker 1981: 30-79). The basic idea
proposed by the independence hypothesis is that interdependence between partners generates
marriage benefits and increases the utility of marriage. When the gendered division between
market and non-market work disappears, there is less to be traded between partners.
Consequently, the net utility of marriage decreases and so does the opportunity cost of divorce
for both spouses. Although the independence effect of female labor force participation is
counteracted by an income effect—whereby both spouses will benefit from increased family
income—the net impact on divorce is thought to be positive (Ross and Sawhill 1975).

The independence hypothesis has been criticized for being too simplistic in its
assumptions about how husbands and wives maximize utility within marriage, and for being
unrealistic in the case of modern dual-earner societies. Oppenheimer (1997b) argues that now
that female labor force participation has become near universal and institutions have adapted
to the ideal of gender equality, asymmetrical relationships should become less attractive,
especially for women. Furthermore, the development of modern flexible labor markets has
made employment more insecure and meant that the role of men as primary providers has
been eroded (Oppenheimer 1994). Under these circumstances, the reduced risks experienced
by dual-earner families due to mutual income pooling, together with the greater prospects for
status maintenance and enhancement (Oppenheimer 1977), will result in the utility of
marriage being highest when both spouses work. Thus, a traditional division of labor might

rather destabilize a relationship. Consequently, the impact of greater female independence on



divorce will change over time along with a transformation in the economic opportunities
facing men and in the provider model, which might imply a shift over time from a positive to

a negative relationship between female independence and divorce.

Welfare State Expenditure and the Divorce Rate

It is important to consider institutions as a determining force in the long-term
development of the divorce rate. The institutional setting may be considered in terms of the
role of the state, with respect to distribution of risk and the size of the public sector. Although
it is obvious that divorce constraints have weakened with the more widespread provision of
welfare or social insurance (cf. Popenoe 1988), there has, to our knowledge, been no formal
test of the long-term association between the growth of the welfare state, from a residual to a
more comprehensive one, and divorce.*

Welfare state arrangements include services and subsidies for life course events and
family states. Also, transfer programs and taxation® often include implicit incentives to
change one’s marital status. The state may directly influence the utility of being married
versus single through disposable income. If welfare state arrangements reduce the costs of
divorce and subsidize single living (with children), then we should observe a decrease in
marriage and an increase in divorce when welfare state expenditure increases. The state may

also affect family formation and dissolution by providing services that families usually

4 See Special issue of Family Relations (1991) and the debate between Zimmerman, Monroe & Garand, and
Wisensale. Of note, quite a few studies to date have focused on the US, which is a residual welfare state, and on
its welfare programs such as the AFDC and policy interventions targeting economically and socially vulnerable
groups. Another strand of research is that including macro-level comparative studies of the welfare state
expenditure of different countries (e.g. Halla, Lackner and Scharler 2016).

5 Sweden introduced individual taxation for married spouses in 1971.



provide and by altering the utility of being single versus married. By providing services such
as childcare, eldercare and financial support to single mothers, the welfare state reduces the
need for within-family specialization and the relative utility of being married. The welfare
state may also provide insurance against unforeseen events and limit the need for risk sharing
within families. With a welfare state that provides insurance against illness, unemployment,
and/or old age, the role of the family become less important for the social and economic
security of the individual. Welfare state expansion that targets families will lower the utility of
being married relative to being single, reduce the incentives to marry, and increase the
likelihood of divorce.®

Sweden and its neighboring Nordic countries have set themselves apart from other
countries by making the individual—in particular the woman—Iess dependent on the family
by receiving state support for social security (Esping-Andersen 1990, 1999). The Nordic
model’s emphasis on the role of the state versus that of the individual when it comes to
welfare provision is based on the principle of income replacement — provision that is tied to
employment, has been gender-neutral by design since the late 1960s, is guaranteed by the
state, and is thus important for easing the divorce constraints on both men and women.
Esping-Andersen argues that the Nordic model is distinctly different from both the Anglo-
Saxon and Southern European welfare states in that it does not rely primarily on either the
market or the family, and because: “social policy has been explicitly designed to maximize

women’s economic independence” (Esping-Andersen 1999: 45-52). In the case of Sweden,

& The welfare state may influence divorce, directly or indirectly, through matching in the marriage market or
through assortative mating. In the first case, if the welfare state subsidizes marriage, this means poorer match
quality and an increase in the divorce rate. If the welfare state serves as a substitute for the family in terms of risk
sharing and reduces the need for specialization, assortative mating based on positive instead of negative traits

will become more common.
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the expansion of female employment opportunities since the mid-1940s has primarily been
driven by the increase in public consumption and the expansion of welfare state institutions in
social services, healthcare and education (Leira 1992; Stanfors 2003). Thus, the expansion of
the welfare state has provided women with employment opportunities and individual social
security, and thereby reduced divorce constraints by enabling women to sustain themselves

independently of family ties.

Other Factors Impacting the Divorce Rate

Other factors of relevance for the trend in the divorce rate include cultural and
legislative changes and previous rates of marriage and divorce. Scholars have emphasized that
the fact that less social stigma is now attached to divorce has led to greater marital instability
in the US (Riley 1991; Thornton 1989). The rise in the US divorce rate has also been
attributed, at least partially, to changes in the divorce law, especially with respect to the
introduction of unilateral divorce laws (Friedberg 1998; Wolfers 2006), yet its impact is still
an open question (see Lee and Solon (2011) arguing against Wolfers). The previous rate of
divorce is another example of a possible determinant of the trend in divorce. An increase in
the divorce rate may be indicative of more liberal attitudes towards divorce, lessening the
stigma attached to it (Becker 1981: 215). Moreover, a high rate of divorce in one year
increases the pool of marriageable partners for those who are contemplating divorce and,

conversely, a high rate of marriage in the preceding year decreases the potential partner pool.

Data
The data used in this study mostly consist of official Swedish statistics that document
demographic and economic trends on an annual basis. Consistent historical data are often

difficult to obtain, but we have benefited from the fact that Swedish population statistics date
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far back. We have annual information from 1915 and onwards for all variables, though some
computations have been made in order to obtain consistent time series covering a long period.

The dependent variable is the refined divorce rate, defined as the number of divorces
per 1,000 married women. The refined divorce rate is insensitive to the age composition of the
married population but preferable to the crude divorce rate and the ratio of divorces to
marriages. Calculation of the refined divorce rate is based on annual data for the number of
married women and the number of divorces taken from vital statistics provided by Statistics
Sweden.

We examined the impact of macroeconomic conditions on divorce by approximating
these with the growth in GDP per capita and aggregate unemployment rates as alternative
proxies for the business cycle. The GDP per capita was retrieved from the Swedish Historical
National Accounts (available for 1650-2010). The measure is given in SEK (constant prices,
1910/1912 price level). The unemployment rate series first denotes unemployment among
union members; then (beginning in 1956) it denotes unemployment among members of an
approved unemployment insurance fund; and from 1963 onwards it is measured as the
percentage of individuals unemployed or seeking work in relation to individuals in the labor
force. The unemployment rate for 1963 onwards has been taken from the Swedish Labor
Force Surveys.’

In order to capture the impact of female independence, we used a female-to-male
relative wage measure, which indicates the economic position of women relative to that of
men. It is measured by the average hourly female wage in manufacturing industry divided by

the corresponding male wage. Consistent time series on male and female wages in the

7 The series were adjusted for (minor) level differences between the data sources and measures they draw on.
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manufacturing industry were constructed by Lars Svensson and Maria Stanfors.® Wage rates
were weighted to adjust for the shares of men and women working in different industrial
branches, which affected wage levels, in order to determine an industry-specific relative
wage. The female-to-male relative wage increases when the demand for female labor exceeds
that of male labor. The trend over the twentieth century is clearly one of female independence.
In 1915, a female worker in manufacturing earned 56 percent of that earned per hour by the
average male worker. In 2010, the relative wage in manufacturing had improved considerably,
reaching 93 percent of that earned by men.®

To quantify welfare state expansion, we used data on government non-defense
consumption expenditures. Data on overall government consumption expenditures were
collected from the Swedish Historical National Accounts. Defense expenditures were
provided by Statistics Sweden for the years 1915-1948 and by the Stockholm International
Peace Research Institute for 1949-2010. We subtracted defense expenditures in order to
obtain a cleaner measure that better reflects welfare state expenditure, including categories
such as old age, health, disability, family, unemployment, etc.; i.e. expenditures driven by
social policy concerns for the welfare of the population rather than for the state of the world in

terms of the threat of war and political unrest outside of the country.

8 Computations are based on Statistics Sweden, Sociala meddelanden (Social Reports) 1915-1927; Lonestatistisk
Arsbok (Statistical Yearbook of Wages) 1928-1951; SOS Loner (Wages) 1952-1999, and Statistisk arsbok. The
Consumer Price Index is found in Statistics Sweden, Statistiska meddelanden, Priser och konsumtion 15 0201
(Statistical Reports SM PR 15 SM 0201) and Statistisk arshok.

% That said, manufacturing never constituted a large labor market for women in Sweden. Up to the mid-1960s, 30
percent of all women in gainful employment worked in industry; after that the share decreased to 10 percent. The
wage material for this sector is, however, the best there is if we want to cover an extended period. It has,
nevertheless, been possible to identify a similar pattern in relative wage trends across sectors that were more

important for women’s employment.
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Two control variables are included in the model. One is the crude marriage rate,
measured as the number of marriages in one year divided by the total number of women aged
20-64 in the population at the end of the same year. The other is (female) average age at first
marriage. These variables, working in opposite directions, may capture the impact of attitudes
towards family formation and how people valued marriage at a certain point in time. The
marriage rate should then be negatively related to divorce while age at first marriage should
be positively related to it. We used the same sources (from Statistics Sweden) for calculation
of the refined divorce rate.

We also included dummy variables capturing the First and Second World Wars, the
liberalization of the divorce laws in 1974, and the temporary decline in divorce in 1976

following the rapid increase the year after the liberalization of the divorce laws.

Methods

The impacts of the explanatory variables on the divorce rate were expected to vary
depending on the time horizon, i.e. we expected some determinants to have a long-run impact
on the divorce rate while other variables would only have a temporary (short-run) impact.
Changes in norms and the increase in women’s labor force participation are long-term
processes, and these were expected to primarily affect the long-run trend in divorce.
Variations in the unemployment rate that capture business cycle variations, on the other hand,
were expected to have a temporary short-run impact. Consequently, we allowed the impact of
the explanatory variables to vary depending on the time horizon. We distinguished between
three horizons, which are the long run, medium run and short run.

Most methods used to estimate models where the impact depends on the time horizon
distinguish between two horizons: the long and the short run. For example, cointegration

methods distinguish between temporary impacts and the long-run cointegration relationship.

14



Another method of identifying the long-run relationship is to use averages (i.e. 5 or 10-year
averages) where short-run fluctuations in the data have been removed. A third alternative is a
band spectrum regression (see Andersson 2008, 2016; Engle 1974), which is the one we used.
This method had several advantages compared to the other methods. First, it allowed us to
decompose the relationship into more than two time horizons. Second, we could estimate the
length of each time horizon. Third, the band spectrum regression had good small sample
statistical properties (Andersson 2008; Corbae, Ouliaris and Phillips 2002).

Time series spanning almost a century allowed us to consider three time horizons.
We define the short run as temporary business cycle variations. According to the National
Bureau of Economic Research (NBER), the “normal” business cycles from 1919 to 2009
lasted between four and eight years.® We thus define all variations in the data that lasted less
than eight years as representing the business cycle. The medium run is defined as representing
variations that lasted between eight and sixteen years. These variations in the data are more
persistent than the business cycle and had no long-run impacts but did capture variations
between generations.! For example, a temporary increase in the divorce rate during one
generation may have been reversed in the next generation. The long run is defined as all other
persistent changes in the data that lasted more than 16 years; in other words, changes that
survived more than one generation.

Technically, the band spectrum regression is a two-step estimator. First, all the
variables are decomposed into short-run, medium-run and long-run components using a band-
pass filter. Next, parameter estimates for each time horizon are obtained by estimating the
models on a sub-set of frequencies representing a given time horizon rather than on the entire

frequency band. We used the Maximal Overlap Discrete Wavelet Transform (MODWT)

10 https://www.nber.org/cycles.html

1 The exact length of time horizons is limited by this method and can be 4, 8, 16, or 32 years.
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band-pass filter because of its superior properties in decomposing economic time series.*?
This filter allows series to change statistical properties over time, and the series can include
outliers from, say, changes in the law or times of war without affecting the decomposition.™
These properties are especially important when decomposing century-long time series.

We modeled the log-change in divorce (i.e. A divorce, = In(DIVORCE,) —
In(DIVORCE,_,). We took the first difference of the data to make it stationary to avoid
spurious regressions so that standard statistical hypothesis testing can be applied to estimated
parameters. Taking the first difference did not affect the identification of various time horizon
effects when we used a band spectrum regression (Andersson, 2008, 2016). The explanatory
variables are also in log-change form and were lagged one year in the expectation that the
factors of relevance for divorce in one year included the economic conditions of the previous
year. We estimated the following regression model as

Adivorce, = By + B1x:R, + BoxMR + ByxlR + & (1)

where x3¥, is a vector with the short-run explanatory variables (see above), xMR is a vector
with the medium-run control variables (see above), and xR, is a vector with the long-run
explanatory variables. The parameter vector is given by 8, and ¢ is a stochastic error term. By
definition, x, = xR + xMR + xLR. If there is only one time horizon, i.e. B; = B, = 5 = B,

we get:

12 Several different sets of basic functions can be used when employing the Maximal Overlap Discrete Wavelet
Transform. We used the Medium Bandwith (8) filter. Alternative filters such as the Daubechies (4) and
Daubechies (6) filters were tried but with no significant impact on the results.

13 The MODWT decomposed the data into several frequency bands, which are called details and smooths. We
define the short run as details 1 and 2, the medium run as detail 3, and the long run as smooth 3. For more

information, see Percival & Walden (2006) and Andersson (2016).
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Bo+ B(xe—1) + & 2)

which corresponds to a traditional linear model with only one time horizon. While we allowed
for three time horizons, the short, medium and long-run effects may be different. Once we had
estimated the model, we could test whether the parameters for each time horizon were the

Same.

Results

Descriptive Results

Figure 1 (above) illustrates the development of the divorce rate in Sweden during 1915-2010.
In the econometric model, we studied the log-change in the divorce rate as illustrated in
Figure 2 along with an estimate of the long-run trend in the divorce rate. It is evident that
divorce became an increasingly common feature of family life in Sweden over the course of
the twentieth century. Driven by concerns over falling marriage rates, the Swedish Parliament
passed a divorce law in 1915, which included no-fault grounds for divorce and reduced the
legal constraints against divorce. After that, the divorce rate increased, yet the trend varied
over time. Increases were concentrated to two periods (1941-1951 and 1963-1974). These
periods are associated with economic growth and increasing labor market opportunities, not
least for women, and with welfare state expansion, particularly during the latter period. These
periods were also marked by liberalization in terms of attitudes towards family formation and
sexuality (Sandstrom 2012: 85). The question is how important these indicators of
socioeconomic change were relative to each other and the divorce rate. Looking at Figure 2,
we can observe a sharp short-run increase in the divorce rate following the modernization of

Swedish divorce law in 1974 (unilateral divorce, in effect to this day). This made divorce

17



possible without any requirements for prior separation or for the plaintiff to state the reasons
for divorce.** Of note, divorce has been relatively stable since the mid-1970s with only
moderate variation around the trend.

Figure 2 about here

Bivariate correlations by time horizon are shown in Table 1. In the long run (panel
A), divorce is positively correlated with non-defense welfare state expenditure, the female-to-
male relative wage, and the share of the adult population who were married. None of the other
correlations are statistically significant. Welfare state expenditure and women’s relative pay
are highly correlated at 0.73 for the entire period. For the years 1950 to 2010, the correlation
increased to 0.88. This caused a multicollinearity problem, and we were not able to
distinguish between the effect of the increasing welfare state expenditure and the increase in
women’s wages relative to men’s wages. A Granger causality test, however, revealed that in
the long run increasing welfare state expenditure Granger-caused (i.e. preceded) increases in
women’s relative pay, while women’s relative pay did not Granger-cause welfare state
growth. The correlation between the female-to-male relative wage and divorce is stronger
than the correlation between welfare state growth and divorce. The results indicate that part of
the increase in women’s relative pay was related to the expansion of the welfare state, which
not only provided increasingly generous social insurance and services but also became a
major employer of women from the 1960s onwards.

Table 1 about here

To solve the multicollinearity problem, we decomposed changes in the female-to-
male relative wage into two parts: changes related to public social spending and those related

to other factors. The multicollinearity problem is related to the former, which we removed

14 The only limitation to the individual right to an immediate divorce under the 1974 divorce law was a
mandatory waiting period of six months if the couple had children under the age of 16 or if one of the spouses
actively opposed the divorce.
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from the relative wage data in order to estimate the model in terms of both public social
spending and female-to-male relative wage. We decomposed changes in the long-run female-
to-male relative wage through the following regression model:
relative wagel® = a; + a,welfare state expenditurel®, + ¢, (3)
and then defined
relative wagelR = &, 4)
as the increase in the female-to-male relative wage that was not associated with changes in
welfare state expansion. We included this component in the regression model together with
(non-defense) welfare state expenditure. This decomposition was only made for the long run.
There are only modest short and medium-run correlations, indicating no
multicollinearity problem. We consequently expected that the most important factors affecting
the divorce rate occurred in the long run when the correlations were higher. Based on these
assessments, we expected that the most important factors affecting the divorce rate occurred

in the long run rather than during the business cycle or in the medium run (one generation).

Multivariate Results

Results from the multivariate regression analysis are reported in Tables 2-6. None of
the models suffers from autocorrelation (see Table A1) but the error term is heteroskedastic,
which we corrected for by using robust standard errors (Huber White). First, we estimated a
traditional linear model with only one time horizon (equation 2) as a benchmark model to
which we compared other results. Next, we estimated a model with three time horizons.
Finally, we performed robustness checks.

Starting with the linear benchmark model, neither welfare state expansion (Model 1)
nor women'’s relative wages (Model 2) impacted divorce at the 5 percent level. According to

results presented in Table 2, change in divorce in Sweden was driven by unemployment and
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three demographic factors (share of the population who were married, age at first marriage
and the number of marriages in the previous year). During recession, when unemployment
was high, the number of divorces declined. A large share of the population who were married
and a higher age at first marriage were positively associated with divorce. Finally, an increase
in the number of marriages in the previous year was also associated with a decline in the
divorce rate.

These results assume that the factors driving divorce are the same across all time
horizons. We did not expect this to be true. Thus, we estimated a band spectrum regression
model with three time horizons (see Table 3). We found that the time horizon had an
important impact on the results. Both welfare state expenditure (Model 3) and women’s
relative wages (Model 4) were positively associated with the divorce rate in the long run.
There was no such impact in the medium or short run. Also, unlike the traditional linear
model, unemployment was positively associated with divorce in the long run, i.e. periods of
persistently higher unemployment preceded an increase in divorce. These variations were not
due to (short-run) business cycle variations, but rather to structural change in the labor
market. The estimated short and medium-run associations between unemployment and the
divorce rate were negative but not statistically significant. The share of the population who
were married had a long-run impact on the divorce rate. Otherwise, demographic factors had
medium-run impacts. In other words, economic factors were the main determinants of divorce
in the long run while demographic factors were the main determinants in the medium run. For
the short run, we found no variable that was statistically significant at the 5 percent
significance level once we decomposed the results according to time horizon.

Tables 2-3 about here

In Model 5 (Table 4), we included both (non-defense) welfare state expenditure and

the estimated change in the female-to-male relative wage that was unrelated to public social
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spending (i.e. equation 3). We found that welfare state expenditure was positively associated
with divorce in the long run, while women’s relative wages only impacted divorce in the short
run. Otherwise, the results are comparable to those in Table 3.

Table 4 about here

We tested the robustness of the results presented. First, we removed all variables that
were found to be insignificant and re-estimated the model including only significant variables.
A potential complication with a band spectrum regression meant that we over-parameterized
the model by including too many regressors that may have reduced the precision of the
parameter estimate. We tested whether this was the case as a robustness check. Second, we
reduced the number of time horizons from three to two. The fact that the long run represents a
time horizon that is markedly different from the other two horizons was the motivation for our
combining the short and medium run into one time horizon.

From this exercise it is clear that reducing the number of regressors did not really
affect the results (see Table 5, Model 6). Economic variables were the dominant long-run
determinants of the divorce rate in Sweden during 1915-2010 together with the share of the
population who were married. In the medium run, two demographic factors significantly
impacted on the divorce rate. In the short run, however, women’s relative wages and GDP per
capita growth became significant.

Table 5 about here

Turning to the model with two instead of three time horizons, we found that the
results for the long run remained the same as before (Table 6, Models 7-9). However, the
short to medium-run results differed from previous estimates in that there was a significant
association between unemployment and the divorce rate and there were no significant
demographic factors. These results suggest that medium-run variation in the data was limited

and that the short run masked medium-run impacts when both were considered jointly.
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For the long-run time horizon, one difference compared to previous results was that
we see a positive and significant long-run impact on divorce for growth in both welfare state
expenditure and the female-to-male relative wage unrelated to public social spending growth
when the two variables are included (Model 9). Previously only public social expenditure had
a significant impact on divorce when the two variables were included together (Model 5). It
should, however, be noted that relative wages were almost significant at the 5 percent level in
Model 5. In summary, the results from Models 5 and 8 indicate that welfare state expenditure
expansion is a more important determinant of divorce than is the female-to-male relative wage
since the former is significant irrespective of model specification.

Table 6 about here

Taken together, the results suggest that the time horizon is important when
considering the macroeconomic factors driving divorce. In the long run, economic factors
such as growth in welfare state expenditure, women’s relative pay, and unemployment are
positively associated with the divorce rate regardless of model specification. Demographic
factors such as the share of the population who are married and age at first marriage are also
positively related to divorce throughout the model specifications. In the short and medium
run, the results are less consistent and depend partly on model specification. In sum,
demographic factors, where significant, are significant in the medium run, which is equivalent
to the lifetime of one generation, while economic factors are significant in both the short and
the long run, reflecting business cyclical variation or long-term structural change but never

affecting divorce in the medium run.

Implications of Results
The empirical results show that long-term developments in the Swedish divorce rate

are associated with long-run structural change in the economy and also with the function of
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the family and with gender relationships that changed in line with increasing female
independence and welfare state expenditure. This led us to ask whether the same processes
also affected marriage, either through retreat from marriage (cf. Lichter, McLaughlin and
Ribar 2002; Oppenheimer,1997a) or through making marriage a less risky undertaking, thus
increasing the number of marriages while lessening the match quality of marriages at the
margin. While retreat from marriage should result in fewer but more stable marriages (and
fewer divorces) due to selection into marriage, lower match quality should increase the risk of
divorce. In order to answer this question, we repeated the analyses for the marriage rate in
Sweden during 1915-2010. We estimated models such as those for divorce, without the
control for marriage rate in the previous year, and with year dummies controlling for the
widow’s pension reform in 1990 (see Hoem 1991) rather than for 1974. In January 1990, new
regulations were introduced in the Swedish Widow’s Pension Scheme. Transitional provisions
provided economic incentives for many to marry before the end of 1989, which resulted in a
very high number of marriages in that year. The results are displayed in Tables 7 and 8.

Tables 7- 8 about here

Starting with the linear benchmark model, there is a negative association between
both welfare state expansion (Model 1) and women’s relative wages (Model 2) and marriage,
which is the expected result given how these two factors contribute to reduced dependence on
the family for economic and social security. This contrasts with the results for divorce. OLS
estimates indicate that over the course of the twentieth century marriage rates decreased as
welfare state expenditure and female independence increased. Because we expected the
factors driving the decline in marriage to differ according to time horizon, we also estimated a
band spectrum regression model with three horizons. Again, we found that the time horizon is
significant for the results. Both welfare state expenditure (Model 3) and women’s relative

wages (Model 4) are negatively associated with the marriage rate in the long run. Moreover,
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as in the case of divorce, there are no significant associations between marriage, welfare state
expenditure and female independence in the medium or short run. Demographic controls
produced results in line with expectations.

Where we estimated models with two instead of three time horizons, we found that
the results for the long run were much the same as before, but that the short to medium-run
results differed compared to previous estimates in that there was a stronger significant
association between welfare state expenditure and the marriage rate. Robustness checks
indicated that there was a consistently negative impact of welfare state expansion on
marriage, yet it was stronger in the long run than in the short to medium run. The impact of
the female-to-male relative wage was strong, but only in the long run. In the combined short
to medium run, it was almost zero and insignificant. As we found for divorce, the results
suggest that the time horizon is important when considering the macroeconomic factors
driving marriage. In the long run, economic factors such as growth in welfare state
expenditure and women’s relative pay (though not unemployment) are negatively associated
with the marriage rate. This suggests a retreat from marriage. Demographic factors are also
related to marriage, but only in the short and medium run. Taken together, the results imply
that, in the long run, divorce and marriage are both related to long-run structural changes in
the economy and in society, but the two processes are determined differently (cf. Ruggles

1997).

Sweden versus the United States

Most previous studies on the macroeconomic determinants of divorce have focused
on Anglo-Saxon countries, primarily during the post-war decades. The results presented here
show that the factors explaining the trend in divorce in Sweden are different in terms of both

cyclicality and the role of the welfare state. To test whether these differences are the result of

24



the model specifications and econometric methods used or whether the differences in results
reflect real differences in socioeconomic contexts, we re-estimated models using aggregate
data from the United States spanning the period 1930-2010. The shortness of this period is
due to limited data availability. Results are shown in the Appendix (Tables A1-A2).

We began by re-estimating a linear model with no time horizons (Table Al). The
only variables that significantly impacted the divorce rate were income (GDP per capita) and
the share of the population who were married. Higher income was related to more divorces,
confirming results from previous studies. A larger proportion married was negatively
correlated with the number of divorces. Next, we separated the variables into two horizons:
the long run and the medium to short run (Table A2). We considered only two time horizons
because we had interpolated several variables where yearly data were not available, and this
reduced the medium to short-run variation in the data.'®

As with the results for Sweden, the time horizon is significant for the result. Unlike
the results for Sweden, in the long run only the share of those who were married is significant
and negatively associated with the divorce rate. In the short run, income and the number of
marriages are significant. Higher income in terms of economic growth (GDP per capita) is
positively associated with divorce. A temporary increase in the marriage rate is associated
with fewer divorces in the following year. In the US, welfare state expenditure has no
significant impact on divorce. This is true across time horizons and the parameter estimates
are small. It is not surprising that welfare state expenditure is insignificant in the case of the
United States, which is a country with limited social spending and state support for
individuals and families. Compared to Sweden, the level of public social spending in the

United States has been relatively stable in relation to GDP since the mid-1960s, whereas there

15 We have interpolated the female-to-male relative wage, share married, age at first marriage, and marriages per

1,000 population.
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was a marked increase in Sweden until the late 1980s. There is no significant impact of the
female-to-male relative wages but the short-run parameter is relatively large, indicating that

there was a possible, if weak, effect during our sample period.

Conclusion

We examined the impact of macroeconomic conditions together with increased
female independence and welfare state expansion on the divorce rate by performing
multivariate time series analysis of annual data on Sweden covering almost a century, 1915-
2010. We set out to test the established though not well-documented claim that there was a
positive association between the business cycle and divorce, and followed up on claims that
female independence and welfare state expenditure may also have influenced the divorce rate.
Compared to previous time series analyses of factors influencing the divorce rate, the method
we used distinguished between short-run, medium-run, and long-run impacts.

We found that distinguishing between time horizons is important. The increasing
divorce rate in Sweden in 1915-2010 was part of a long-run process of structural change. By
using a method for identifying short-run, medium-run, and long-run relationships in society
and the economy, we were able to distinguish between long-term processes, variations over
the business cycle, and short-term responses to shocks, and see whether the same relationships
were at play over different time horizons. Using a band spectrum regression also enabled us to
obtain more precise estimates compared to other time series methods. It may very well be that
previous results, which were mainly OLS estimates of averages, were affected by shocks that
can be filtered out by this method of analysis.

The results presented also emphasize the need to analyze other contexts than the
Anglo-Saxon. Sweden is of interest given its role as a precursor in family-demographic

development, and also because it serves as an example of how welfare state expansion can
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counterbalance economic cycles and modify the relationship between economic conditions
and the divorce rate by making divorce accessible for all through subsidies and services, even
in times of recession.

The results for Sweden do not support the established claim that the divorce rate
increases when the economy is strong; rather, they show the opposite. However, we do
confirm such a relationship for the United States. For Sweden, there is a positive relationship
between the divorce rate and the unemployment rate in the long run. Increased (non-defense)
welfare state expenditure is also associated with divorce in the long run, making divorce
possible for broader layers of the population, not least women, through public-sector
employment and through income and caregiving support. In the medium run, couples also
divorced during an economic downturn, even when unemployment was high, because
business cycle downturns have largely been offset by Keynesian politics in which increasing
public social expenditure plays an important part and the majority of the working population
has access to income replacement insurance when experiencing unemployment.

The difference in results between Sweden and the United States illustrates that the
socioeconomic context is important when considering the driving factors behind divorce. For
example, the welfare state is less important in Anglo-Saxon countries compared to the Nordic
countries. Divorce is more expensive in the US and the UK, where individuals are more
dependent on the market and welfare state provision is more limited, thus meaning that the
family is more important in terms of the distribution of risk than it is in a more comprehensive
welfare state like Sweden. These differences are reflected in our results, where we find a
relatively strong effect of welfare state expansion for Sweden but not for the United States. In
the United States, we only find a medium to short-run effect of non-defense public-sector
spending. Moreover, female independence, measured by the female-to-male relative wage, is

an important long-run factor in the United States but is unrelated to welfare state expenditure.
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This is of importance for the present paper, because we find no evidence of pro-
cyclical divorce for Sweden yet at the same time this clearly is the case for the United States.
If anything, there is a counter-cyclical relationship between economic conditions as measured
by GDP per capita indicating growth in the living standards of the population. Moreover, the
expansion of the welfare state is of importance in this process, enabling people to leave an
unhappy marriage irrespective of the economic conditions. A comprehensive welfare state
and increasing public social expenditure have been important as a Keynesian expansionist
policy measure, smoothing out income streams across people’s lives yet also supporting
female independence through women having a strong position relative to men, making
dependence on the family for economic and social support less pronounced. By subsidizing
alternative family forms such as cohabitation, the Swedish experience of long-term
socioeconomic restructuring has had very different implications for marriage and divorce than
the United States.

To conclude, we argue that the long-term development from a low to high
divorce rate in Sweden during the twentieth century was facilitated by economic restructuring,
although this took place not in a straightforward manner through economic growth but rather
as the result of a trend towards a more even distribution of economic resources across gender
and social class. This facilitated individual and not least female independence and made
divorce more accessible, enabling growing numbers of individuals to act on the demand for
divorce independently of their economic situation. It also led to a retreat from marriage, and
this was largely replaced by cohabitation which in Sweden is a much more long-term and
committed arrangement (and likely to lead to formal marriage) compared to cohabitation in
the United States. The welfare state played an important part in this process. Of note, the most
marked rise in the divorce rate during the 1940s and 1960s was characterized by rapid welfare

state expansion. The marked increase in government services and social security at these (and
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other) points in time reinforced economic restructuring in a way that made individuals,
especially women, less dependent on family ties for income and social support and thus more

likely to divorce.
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Figure 1. Divorce rate per 1,000 married women in Sweden 1915-2010.
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Source: Computations by Sandstrom and Stanfors based on data from Statistics Sweden,
Bidrag till Sveriges officiella statistik. Del A, Befolkningsstatistik (Population Statistics)
1859-1910; Befolkningsrdrelsen (Population Movements) 1911-1962; Folkmangdens
forandringar (Population Changes) 1963-1966; Befolkningsforandringar Del 3, Hela riket
och lanen m m. (Population Changes, Part 3) 1967-1990; Befolkningsstatistik. Del 4, Fodda
och doda, civilstdndsandringar m m. (Population Statistics, Part 4) 1991-2000; Tabeller éver
Sveriges befolkning (Tables on the Swedish Population); 2000-2010.
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Figure 2. Yearly growth rate (in log points), the divorce rate and its trend in Sweden
1915-2010.
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Table 1. Correlation matrices for variables in analysis of the divorce rate in Sweden

1915-2010.
Panel A: Long-run
1 2 3 4 5 6 7
1. Divorce 1
2. Welfare state expenditure 0.36 1
3. Female-to-male relative wage  0.61 0.73 1
4. GDP per capita -0.00 0.08 0.20 1
5. Unemployment -0.07 -0.04 004 -035 1
6. Share married 047 020 -0.13 027 -046 1
7. Age at first marriage -0.24 0.10 002 -045 -028 -0.79 1
8. Marriages per 1,000 population -0.20 -0.57 -0.49 -0.23 -0.10 0.34 0.00
Panel B: Medium-run
1 2 3 4 5 6 7 8
1. Divorce 1
2. Welfare state expenditure -0.10 1
3. Female-to-male relative wage  0.00 0.41 1
4. GDP per capita -0.18 -0.61 0.06 1
5. Unemployment 0.08 058 072 -048 1
6. Share married -0.18 059 0.07 -021 -002 1
7. Age at first marriage -0.24 -045 005 -0.30 -0.14 -011 1
8. Marriages per 1,000 population -0.44 -0.39 -0.19 -0.40 -0.37 0.18 0.38 1
Panel C: Short-run
1 2 3 4 5 6 7 8
1. Divorce 1
2. Welfare state expenditure -0.14 1
3. Female-to-male relative wage  -0.00 0.05 1
4. GDP per capita -0.12 -0.65 0.04 1
5. Unemployment 0.04 043 0.07 -047 1
6. Share married 0.10 -0.07 -0.09 013 -009 1
7. Age at first marriage 0.01 -0.13 0.00 0.07 0.01 056 1
8. Marriages per 1,000 population 0.10 -0.20 -0.02 0.16 -0.09 0.60 0.95 1

Note: Statistically significant correlations at the 5% significance level are in bold.
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Table 2. Determinants of the divorce rate in Sweden 1915-2010. Estimates based on
regressions using OLS.

Model 1 Model 2

Welfare state expenditure t.1 0.76
(0.81)
Female-to male relative wage t.1 0.84*
(0.47)
GDP per capitat1 -0.04 -0.16
(0.22) (0.22)
Unemployment .1 -0.20** -0.27**
(0.10) (0.11)
Share married .1 3.91*** 4.10%**
(1.32) (1.29)
Age at first marriage -1 1.56*** 1.50***
(0.58) (0.60)
Marriages per 1,000 populationt1  -0.21*** -0.20***
(0.07) (0.07)
Constant -1.08 0.95
(0.75) (0.65)
Dummy variables WW1, WW?2, 1974, 1976
Adjusted R? 0.37 0.39
Durbin Watson 1.85 1.91

Note: All variables appear in their logged and first-differenced form referring to the previous
year. All model specifications include a year dummy for the years during the First and Second
World War plus years around the reform of the divorce law in 1974. Heteroskedacity
corrected standard errors (when needed, Huber-White) are presented in parentheses. Durbin-
Watson statistic indicates no autocorrelation in the residuals. * p <.10, ** p < .05, *** p <
.01.
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Table 3. Determinants of the divorce rate in Sweden 1915-2010. Estimates based on

regressions using band spectrum analysis.

Model 3 Model 4
Longrun  Medium Shortrun | Longrun  Medium Short
run run run
Welfare state 4.18** -4.96 0.17
expenditure 11 (1.95) (3.67) (1.21)
Female-to male 3.16*** -1.03 0.82
relative wage t- (1.19) (1.86) (0.60)
GDP per capitat.1 0.07 0.23 -0.08 -0.39 0.26 -0.06
(0.47) (0.73) (0.34) (0.53) (0.74) (0.19)
Unemployment t.1 4 43%** -0.10 -0.19 3.95*** -0.65 -0.17
(1.05) (0.77) (0.15) (1.17) (0.99) (0.19)
Share married .1 7.68*** 19.3** -1.00 TAT*** 6.60 0.38
(2.27) (9.24) (2.52) (2.43) (7.25) (4.40)
Age at first marriage 2.56* -2.74%* 2.03* 2.14 -1.04 1.90*
t-1 (1.35) (1.34) (1.04) (1.49) (1.82) (1.09)
Marriages per 1,000 -0.18 -0.39* -0.23* -0.13 -0.29* -0.20*
population .1 (0.25) (0.23) (0.12) (0.21) (0.16) (0.10)
Constant -2.40** -1.49
(1.08) (1.35)

Dummy-variables
Adjusted R?
Durbin Watson

WW1, WW?2, 1974, 1976

0.45
2.16

WW1, WW?2, 1974, 1976

0.47
2.12

Note: See Table 2.
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Table 4. Determinants of the divorce rate in Sweden 1915-2010. Estimates based on

regressions using band spectrum analysis.

Model 5
Long run Medium run Short run

Welfare state expenditure t.1 3.94** -5.26 -1.10

(1.73) (3.84) (1.06)
Female-to male relative 2.21 0.05 1.14%*
Wage t-1 (1.41) (1.64) (0.53)
GDP per capita 1 -0.07 0.14 -0.53**

(0.44) (0.90) (0.25)
Unemployment .1 3.59%** 0.06 -0.24

(1.01) (0.88) (0.15)
Share married .1 7.36%** 20.9** 0.46

(2.15) (8.52) (2.41)
Age at first marriage -1 2.52* -2.37* 0.87

(1.31) (1.29) (0.80)
Marriages per 1,000 -0.18 -0.40*** -0.11
population .1 (0.23) (0.14) (0.09)
Constant -1.98*

(1.07)

Dummy variables
Adjusted R?
Durbin Watson

WW1, WW?2, 1974, 1976
0.48
2.23

Note: See Table 2.
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Table 5. Determinants of the divorce rate in Sweden 1915-2010. Estimates based on
regressions using band spectrum analysis.

Model 6
Long run Medium run Short run
Welfare state expenditure t.1 4.14%**
(1.38)
Female-to male relative wage -1 2.18* 0.97**
(1.25) (0.46)
GDP per capita 1 -0.35**
(0.14)
Unemployment .1 2.98***
(0.97)
Share married .1 3.48*** 6.41*
(1.04) (3.58)
Age at first marriage -1
Marriages per 1,000 population t.1 -0.22**
(0.09)
Constant -1.58***
(0.42)
Dummy variables WW1, WW?2, 1974, 1976
Adjusted R? 0.45
Durbin Watson 1.95

Note: See Table 2.
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Table 6. Determinants of the divorce rate in Sweden 1915-2010. Estimates based on

regressions using band spectrum analysis.

Model 7 Model 8 Model 9
Long Medium- Long Medium- Long Medium-
run short run run short run run short run

Welfare state 3.86** 0.11 3.61** -1.12
expenditure 11 (1.87) (1.06) (1.76) (0.89)
Female-to male 2.78*** 0.20 2.60** 0.78*
relative wage -1 (0.82) (0.57) (1.12) (0.45)
GDP per capita .1 0.18 -0.06 -0.15 -0.11 -0.03 -0.47**

(0.46) (0.25) (0.45) (0.21) (0.43) (0.19)
Unemployment:  4.09*** -0.25** 3.39%** -0.29** 3.04%** -0.30**

(1.13) (0.10) (1.11) (0.13) (1.14) (0.12)
Share married +-1 7.60%** 2.14 7.56%** 2.30 7.48*** 3.52

(2.40) (2.38) (2.28) (1.90) (2.26) (2.18)
Age at first 2.56* 1.58 2.42* 1.53 2.61* 0.83
marriage t.1 (1.35) (1.28) (1.29) (1.30) (1.47) (0.57)
Marriages per -0.18 -0.20* -0.19 -0.20* -0.19 -0.12*
1,000 pop t-1 (0.24) (0.09) (0.20) (0.10) (0.22) (0.07)
Constant -2.55** -1.97* -1.95

(1.16) (1.12) (1.13)
Adjusted R? 0.43 0.45 0.44
Durbin Watson 2.04 2.08 2.01

Note: See Table 2.
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Table 7. Determinants of the marriage rate in Sweden, 1915-2010. Estimates based on
regressions using OLS.

Model 1 Model 2
Welfare state expenditure t.1 -4.29%***
(1.33)
Female-to male relative wage t.1 -1.42**
(0.64)
GDP per capita .1 -0.47* 0.02
(0.25) (0.18)
Unemployment .1 -0.15 -0.15
(0.17) (0.17)
Share married .1 -9.46*** -10.25%**
(3.07) (3.00)
Age at first marriage .1 -71.43%** -71.43%**
(1.23) (1.25)
Constant -3.58 1.96
(1.51) (1.35)
Dummy-variables WWI, WW?2, WWI, WW?2,
1988, 1989, 1991 1988, 1989, 1991
Adjusted R? 0.80 0.79
Durbin Watson 1.53 1.36

Note: All variables appear in their logged and first-differenced form referring to the previous
year. All model specifications include a year dummy for the years during the First and Second
World War plus years around the widow’s pension reform in 1990. Heteroskedacity corrected
standard errors (Huber-White) are presented in parentheses. Durbin-Watson statistic indicates
no autocorrelation in the residuals. * p < .10, ** p < .05, *** p < .01.
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Table 8. Determinants of the marriage rate in Sweden 1915-2010. Estimates based on
regressions using band spectrum analysis.

Model 3 Model 4
Long Medium run  Shortrun  Longrun Medium  Short run
run run
Welfare state -4.52* -8.75 -2.38
expenditure 11 (2.60) (5.71) (1.97)
Female-to male -4.31** -1.40 -0.52
relative wage t- (1.68) (3.02) (0.93)
GDP per capita .1 -0.72 -0.43 -0.14 0.25 1.04 0.14
(0.87) (0.80) (0.32) (0.94) (1.04) (0.28)
Unemployment t.1 0.74 0.23 -0.10 2.20 0.38 -0.13
(1.93) (0.98) (0.29) (1.92) (1.55) (0.29)
Share married t.1 3.80 5.37 -20.1 2.87 -12.2 -19.2
(3.41) (18.1) (14.2) (3.42) (13.2) (14.1)
Age at first 1.96 -10.1%** -8.98*** 2.39 -8.29%**  .8,91***
marriage .1 (2.16) (3.43) (0.66) (2.19) (3.00) (0.66)
Constant 2.19 0.12
(2.52) (2.50)

Dummy-variables
Adjusted R?
Durbin Watson

WW1, WW2, 1988, 1989, 1991

0.84
2.26

WW1, WW2, 1988, 1989, 1991

0.84
2.17

Note: See Table 7.
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Table Al. Determinants of the divorce rate in the United States 1930-2015. Estimates
based on regressions using OLS.

Model Al
Welfare state expenditure t.1 0.47
(1.18)
Female-to male relative wage t.1 0.23
(0.33)
GDP per capitat1 1.02***
(0.38)
Unemployment .1 1.41*
(0.75)
Share married t.1 -0.43*
(0.25)
Age at first marriage .1 0.13
(0.69)
Marriages per 1,000 population t.1 -0.22
(0.14)
Constant -1.99
(1.27)
Dummy variables WW2, 1932, 1934, 1946, 1948
Adjusted R? 0.624
Durbin Watson 2.29

Note: All variables appear in their logged and first-differenced form referring to the previous
year. Female-to-male relative wage, share married, age at first marriage and marriages per
1,000 population have been interpolated for those years where data is missing. The model
includes a dummy variable for two years during the Great Depression when the divorce rate
decreased rapidly (1932) followed by a major increase (1934) and for the Second World War,
plus a dummy variable for the post-war years 1946 and 1948. These dummies are necessary to
ensure that the error term is normally distributed. Heteroskedacity corrected standard errors
(Huber-White) are presented in parentheses. Durbin-Watson statistic indicates no
autocorrelation in the residuals. * p < .10, ** p < .05, *** p <.01.

Source: The age standardized divorce rate was provided by courtesy of Steve Ruggles.
Alternative measures of divorce produce similar results. The female-to-male relative wage is
based on full-time equivalent earnings in manufacturing adjusted for gender composition of
different industrial branches with different wage levels. Information on wages comes from
Goldin (1990: Table 3.1) and the Bureau of Labor Statistics (www.bls.gov). Unemployment
statistics for 1930-1946 come from Lebergott (1957), and for 1947-2010 from the St. Louis
Federal Reserve Database FRED (https://fred.stlouisfed.org/). Real GDP is collected from the
Maddison Historical Statistics
database(https://www.rug.nl/ggdc/historicaldevelopment/maddison/). Data on the marriage
rate, share married and age at first marriage are collected from DHEW (1973) and the United
States Census Bureau (https://www.census.gov/en.html).
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Table A2. Determinants of the divorce rate in the United States 1930-2015. Estimates

based on regressions using band spectrum regression.

Model A2
Long run Medium to short run

Welfare state -0.38 0.52
expenditure .1 (4.18) (1.09)
Female-to-male -0.81 2.73
relative wage (1.31) (1.80)
GDP per capitat.1 0.85 0.66**

(1.38) (0.32)
Unemployment .1 1.58 0.57

(2.81) (0.71)
Share married t-1 -1.08*** -0.16

(0.38) (1.84)
Age at first marriage -0.98 -0.09
t-1 (2.76) (0.85)
Marriages per 1,000 -0.02 -0.31%**
population .1 (0.39) (0.09)
Constant -1.78

(3.25)
Dummy variables WW2, 1932, 1934, 1946, 1948
Adjusted R? 0.724
Durbin Watson 2.42

Note: See Table Al.
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