
ABSTRACT

The official statistics on GDP and the labour market exclude unpaid
domestic services. Yet there are good theoretical reasons why his-
torians should study unpaid work. This paper reconstructs annual
estimates of time use in Sweden from 1950 to 2012 among
women and men. It finds substantial convergence between the gen-
ders in time use from the 1960s to the early 1980s. During the pe-
riod of inquiry, the gender difference in total working time vanished.
The double burden for women did not increase when they entered
the labour market. The reduction in the time women spent on un-
paid work is explained about equally by the shortening of the total
amount of unpaid work and by increasing male participation in
household chores. In 1950-1963, the reduction was explained
mainly by the decline in the making and mending of clothes at
home and the spread of domestic appliances. In the 1963–1984
period, instead, it was due chiefly to men’s greater participation in
household work. These mechanisms were largely historically con-
tingent, suggesting that it is impossible to single out just one factor
to explain why Sweden today has less gender inequality than other
countries.

1. Introduction

Our knowledge of the historically gendered division of labour
still has many gaps. Ramey argues that there “is no consensus…
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on trends in home production time during the twentieth century.”1

Ruth Cowan shows that despite the increased use of household ap-
pliances, more time was devoted to housework a century after 1870.2

Although women now work more for pay in the market, they face
the double burden of retaining the primary responsibility for do-
mestic work. Mokyr terms this the “Cowan paradox.”3 Before
Cowan, Vanek similarly argued that women not working outside
the home nevertheless had not reduced their household work com-
pared to their mothers and grandmothers.4 Other authors contend
that the diffusion of appliances has greatly reduced the amount of
time spent on home production, allowing women to increase their
participation in salaried employment.5 Time use surveys should be
able settle such controversies, but there is the problem of attaining
temporal comparability, given the differences in methodology and
coverage.6 In the United States, there are no nationally representative
time use surveys before 1965.7

National accounts statistics reconstruct long macroeconomic se-
ries of production, income and work. Unpaid domestic services are
usually not included in these series. Historical research on the
Swedish national accounts has made some pioneering efforts to es-
timate unpaid work, but until now no study has presented a contin-
uous series on hours worked in paid and unpaid work for the entire
Swedish working age population.8

This study presents consistent series of different types of house-
work over time that could serve to reconstruct historical national ac-
counts for Sweden including unpaid domestic production. This
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contribution is important for analysing long-term economic growth
from a gender perspective. The paper exemplifies the potential uses
of the new data by investigating the mechanisms behind the conver-
gence between the work of women and men. The Swedish case is of
particular interest since gender inequalities are smaller than in most
other countries. No formal tests of structural breaks are performed,
given that the annual data is not sufficiently reliable.

For Sweden, a number of time use surveys have been conducted
since the 1930s, but their coverage, methodologies and categories
are not consistent. Previous historical studies that have compared
the various time use surveys have failed to adjust for differences in
methodology and discrepancies with the national accounts.9 Only
the two most recent surveys, dating to 2000/01 and 2010/11,10 are
satisfactory in covering the whole working age population during
the entire year. International research shows that various adjust-
ments to time use surveys are necessary.11 However, the compilation
of a comprehensive data set necessarily involves, as Gershuny puts
it, “many heroic assumptions” that “are piled on top of each other.”12

The present study accordingly focuses on a series of research
questions: To what extent can we reconstruct a reliable series of time
use in Sweden since 1950 given the weaknesses of the various pri-
mary sources and changes in methodologies? To what extent is the
data from time use surveys compatible with that of national ac-
counts on paid work, and how can any discrepancies be adjusted?
How has the gendered division of labour evolved since 1950, con-
sidering unpaid as well as paid work? Has unpaid domestic work
increased or decreased over the decades?

The next section discusses where to draw the distinction be-
tween work and leisure and how to analyse changes in the compo-
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sition of time use. It is demonstrated that the various Swedish time
use surveys cannot be simply taken in straightforward fashion, and
that there is a need to make adjustments in order to achieve compa-
rability with the national accounts. This demonstration is followed
by a discussion on how the elasticity of unpaid with respect to paid
work can serve as a tool to adjust the data and interpolate between
benchmark years. The following section analyses the mechanisms
behind the reduction in unpaid work over time, which have differed
from one period to the next. The conclusion assesses the main re-
sults, arguing that the Swedish case shows that substantial conver-
gence in the time use of women and men is possible.

2. Unpaid and paid work

The System of National Accounts 2008 (2008 SNA) recognizes that
unpaid household services are “productive in an economic sense”
but observes that the inclusion of “large non-monetary flows of this
kind” in the national accounts would “reduce the analytic usefulness
of the data.”13 Instead, the recommendation is to construct satellite
national accounts that do include unpaid domestic work.

Studies that include unpaid housework in production normally
start with the “third-person criterion.”14 If a task can be delegated
to someone other than the person who gets the benefit of the activity,
that task is defined as productive. Productive activities are distin-
guished from personal activities.

The latest Swedish time use surveys make a further division into
five types of activities: paid work, unpaid work, study, personal
needs and free time. Analytically, the application of such a division
is not clear-cut.15 For example, making clothes for own consumption
could be viewed as paid work since it generates a potential income
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(if the clothes were to be subsequently sold in the market), unpaid
work since there is no monetary transfer involved in the production,
or as free time if it is considered as a hobby (that is, if the sole pur-
pose of the activities is to give pleasure to the person performing
them, that pleasure would disappear if the activity was delegated
to another person). While recent time use surveys classify making
clothes for own use as a hobby, the present study classifies it as un-
paid domestic work, for consistency over time and with the SNA
production boundary, which defines all goods production as pro-
ductive.16 The later surveys register primary and secondary activities
more systematically. For comparability over time, however, the pre-
sent study considers only primary activities.

The estimates of paid work are not always more reliable than the
estimates of unpaid work. The problem of distinguishing work from
leisure also pertains to paid work. Hours paid does not correspond
exactly to hours actually worked. Ideally, paid work should corre-
spond to the production boundary of SNA 2008, which excludes un-
paid domestic services. One problem is that not all the activities
encompassed within that boundary are paid (such as building your
own house or making your own clothes), and they are not included
in the official statistics on employment and hours worked.

In various models of the household economy, unpaid household
work counts as a productive activity in the same way as paid work.17

Models also show that in theory there is not necessarily any “Cowan
paradox”, to use Mokyr’s phrase. Technical innovations, such as
cheaper appliances, can be accompanied by an increase, a decrease,
or no change in the amount of time spent on household work.

In a model developed by Becker on the household economy, a
low wage rate for women means that the marginal product of
women’s time when it is all spent in the household is greater than
the wage rate during parts of the life cycle.18 Multitasking, such as
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regular household work combined with childcare, can be of partic-
ularly high value.19 Such a situation tends to lock women into the
role of housewives. This can change when substantial shifts occur
in the wages of women relative to the marginal productivity of
household work. Theories of cooperative conflict, which criticize
unitary household models like Becker’s, also emphasize women’s
bargaining position both within and outside the household.20

Various, partially countervailing factors affect the time spent on
unpaid labour. Nyberg distinguishes between the technology, mer-
chandise and consumption effects. Her arguments are very similar
to the formal models of the household economy.21

The technology effect reduces total time given a constant level
of household services. Svensson shows that the average potential
time savings in Swedish urban households thanks to the introduc-
tion of new technologies was more or less linear from 1920 to 1970
(a yearly reduction of 10-15 minutes per week), followed by an ac-
celeration in the 1970s (17 minutes per week) and a deceleration in
the 1980s (7 minutes per week).22

Another important factor is the merchandise effect. The dominant
tendency over the last few centuries has been the relative expansion
of market activities. Restaurant services have supplanted home prepa-
ration of meals, while public childcare has lessened the burden of
women with small children. For some parts of the economy there
could be a reverse merchandise effect. For example, in Sweden during
the 1940s and 1950s paid domestic services were largely replaced by
unpaid (and also to some extent by other paid services).23

The increase in private consumption also tends to increase the
volume of household services, what Nyberg calls the “consumption
effect”. In line with Cowan, Nyberg argues that during the period
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she studies, for married women the technology and merchandise ef-
fects were roughly counterbalanced by the consumption effect, even
if the exact outcome was different for different activities.24

Reconstructing historical statistics requires various theoretical
assumptions, without which the different time use surveys cannot
be compared or adjusted to the national accounts statistics on hours
worked, and no consistent time series can be constructed. What is
important is that these assumptions be transparent, so that other re-
searchers can judge their credibility. One crucial assumption con-
cerns the response of households to increased participation in the
labour force. The present study uses estimates of the elasticity of un-
paid work with respect to paid work to adjust the data.

3. The data

This study uses two types of primary sources: national accounts
on paid work and time use surveys on both paid and unpaid work.
Hours worked according to the time use surveys usually differ from
the official labour statistics and the national accounts.25 For the sake of
comparability we adjust the time use surveys to the national accounts.

We use the official sources to estimate total hours of paid work,
adjusting the time use data accordingly. Information on average
hours worked in Sweden is very difficult to obtain before 1950,26 so
we focus on the subsequent period, even though many important
changes in household work took place earlier.27 Although censuses
and poll taxes before 1950 provide some data on women’s labour
market participation,28 these are substantial underestimations, espe-
cially for married women.29
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For the period since 1950, Statistics Sweden provides data on
hours worked. For 1950-1994, there are five different time series: for
1950-1960, 1960-1963, 1963-1970, 1970-1980 and 1980-1994 (for
sources, see Figure 1). Linking those series does not raise serious
problems, as the classification into economic activities and the defi-
nition of employment do not vary. There are, nonetheless, several
breaks, which we first eliminate by taking the 1980-1994 series as a
benchmark.

In the 1990s, Statistics Sweden switched to the 1993 SNA (and
later to the 2008 SNA), but it presents the data at a detailed level ac-
cording to the new methodology only from 1993 onwards. The break
in the time series in 1993 is therefore very significant compared to
earlier breaks, not least because of changes in the classification into
economic activities and the inclusion of more people within the con-
cept of employment. For 1993, the new series put total hours worked
at 6,551 million, against 6,010 million for the old series.

The national accounts on hours worked are the most compre-
hensive, but they do not distinguish between women and men or
between various age groups. To distribute the hours worked be-
tween women and men, the present study uses other sources, even
if the sum of hours worked is somewhat lower than the national ac-
counts estimate. To estimate hours worked for people aged 20-64,
we take the census data on the number of persons employed in dif-
ferent age groups, based on Statistics Sweden.30 Official data on
hours worked broken down by gender are available only since 1966.
Earlier, work insurance statistics can serve as an indicator for back-
ward extrapolation.

Time use studies are crucial for the construction of satellite na-
tional accounts that include unpaid domestic services.31 The surveys
used in this study are summarized in Table 1. We employ some sim-
ple formal statistical techniques to adjust earlier surveys that are not
nationally representative. As in previous research, such as Ramey’s
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reconstruction of time use in the US back to 1900, some strong as-
sumptions are required, in particular as regards groups that have
not been surveyed.32 What is important is to calculate how various
population groups differ and then derive the national average from
the estimations for the single groups. The same type of adjustment
is necessary to derive representative data for an entire year from
questions bearing on time use during weekdays only. By calculating
the elasticity of unpaid with respect to paid work, the present study
interpolates the annual data on time use between survey years.
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TABLE 1
Summary of the time use surveys used for this study

Period
covered Summers Weekends 24 hours Ages Other problems

1951 No Yes Yes Working age
Only Stockholm families
with full-time housewives

are covered.

1951 No Yes Yes Working age
Only married women

and daughters of agrarian
households are covered.

1964 No No Yes Working age
Median time use rather

than mean. Only married
couples are covered.

1974 Indirectly Indirectly No 16-74

Respondents only reported
what proportion of five
household tasks they

performed. Age groups
16-19 and 20-24 are
presented together.

1981 No Yes Yes 16-74

1982-3 No Yes Yes 16-74

1984-5 No Yes Yes 20-64

1990-1 No Yes Yes 20-64

2000-1 Yes Yes Yes 20-84

2010-1 Yes Yes Yes 15-84

Sources: See Table A1.
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Only the time use surveys of 1990/1991, 2000/2001 and
2010/2011 apply comparable methodology and are representative
for the whole population. All three surveys use stratified random
sampling, weighting different strata in accordance with their weight
in the total population.33 For earlier periods, we calculate benchmark
estimates for 1951, 1964, 1974, 1982 and 1985 based on different, less
comprehensive surveys. The earlier surveys focused mainly on fam-
ilies with children, so some activities are missing. As a consequence
some data have to be interpolated, such as those on unmarried
women and men in the 1950s and 1960s, which is done mostly based
on the time use surveys for other periods. Since there are no esti-
mates of paid hours worked in the aggregate economy before 1950,
the early time use surveys serve only to cross-check the later series.
For all the benchmark years except 1974, time use surveys provide
data for 24 hours of the day.

One limitation of the various pre-2000 surveys is that they do
not include summer. The 1990/91 survey was carried out from
September to May, that for 1964 in March and April.34 Since women
tend to work more overall on weekends (men on weekdays), we can
assume that this also applies to the summer holidays. Women’s
work is not spread only over the day and the week, but also through-
out the year. A weighted annual average ignoring vacations and hol-
idays might well underestimate women’s (paid and unpaid) work.

For all our benchmark years except 1974 time use is estimated
for weekdays and weekends (for 1951 and 1964 also for Saturdays
and Sundays, since in those two years Saturday was a working day,
although shorter than the other work days). Since our aim is to gauge
time use for an average day during the whole year, we assume that
time use on vacation weekdays was the same as on weekend days in
other periods of the year; an analogous assumption applies to holi-
days occurring on weekdays. In any case, the difference produced by
this adjustment is quite small. The statutory vacation was three
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weeks starting in 1951, four weeks starting in 1963 and five weeks
starting in 1978.35 To simplify the calculations, we assume an addi-
tional nine days of holidays on weekdays during the year.

Only the time use of the working age population, 20-64, is con-
sidered, even though people under 20 and over 64 have done a lot
of paid work and housework.36 This limitation stems from the source
material available: while some of the surveys present data for the el-
derly and the young, for most benchmark years this empirical ma-
terial is too poor in quality.

The data for 2000/01 and 2010/1137 are not adjusted except for
the discrepancy with national accounts, and the earlier time use sur-
veys are adjusted to these two surveys. The 1990/91 survey is only
adjusted to take into account time use during vacations and holi-
days.38

The benchmark for 1985 is based on a time use survey from Oc-
tober 1984 to May 1985 (thus most of the survey days were in 1985).39

The benchmark for 1982 is estimated from two different studies,
one for 1982/83, with 1900 respondents,40 and one for 1981, with 600
respondents,41 averaging them weighted by number of respondents.
The two studies do not distinguish between weekdays and week-
ends. The 1990/91 survey is therefore first used to divide the time
use of the various activities between weekdays and weekends and
then adjusted to take into account the time use during holidays and
vacations. Some activities are missing, such as sleep and eating.
These are interpolated from the 1990/91 survey.

The surveys for the 1970s are worse in quality than those for the
other decades. A survey was done in 1976,42 but it covered only
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households with children and recorded time use only from 5:00 a.m.
to midnight. A more serious problem is that if a person performed
two tasks simultaneously the time was recorded twice (instead of
being divided between the two tasks), so that the sum of the various
time spans over the 19 hours covered is greater than 19 hours. For
the 1970s, instead, we take as benchmark a 1974 survey in which the
respondents reported the proportion of the various household tasks
that they performed.43 Only five tasks were included, and one-per-
son households were excluded. No information is given on the
amount of time devoted to the various tasks. Missing data are inter-
polated from the benchmarks of 1964 and 1982. The 1982/83 survey
is used to determine the time use of single women and men.

The main purpose of the 1964 survey was to investigate the dis-
tribution of time between various household activities and to gauge
the impact of additional children.44 Different family types were in-
vestigated, including households without children, but not women
or men living alone. Owing to lack of resources, only weekdays were
surveyed, not weekends. The survey divided the day into quarter-
hours, categorized according to the primary activity performed. An
activity that took only five minutes, say, was therefore not included.

Another shortcoming of the 1964 survey is that the results are
presented as median values, and the medians add up to 16 hours a
day. In contrast, had the results been presented as arithmetic means
the sum would automatically have been 24 hours. The reason for
this discrepancy is a skewed distribution of the time used for various
activities. Further, the data shows the shares of various groups per-
forming particular activities and the medians for these users. From
this data, time use during a day adds up to 22 to 23 hours for adult
women and men of different family types. In the present study, we
distribute the remaining time among the various activities. To cal-
culate the allocation of time on Saturdays and Sundays among
women and men, the ratios of the time use of various activities dur-
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ing the week from the 1951 benchmark are used to adjust the times
for the weekdays in 1964.

A time use survey was also done for 1957, but we do not use it,
since it failed to investigate time use during the whole of the day. It
also excluded women without children, and men.45

The benchmark for 1951 is based on two different surveys, one
on time use in families in two Stockholm suburbs46 and one on time
use of women in agriculture.47 The survey of the Stockholm suburbs
investigated both women and men, and presented data for all the
days of the week. One limitation is that only families with full-time
housewives were included. Investigations from the 1930s and 1950s
show that the total workload of women increased along with the
time spent in paid labour, even if those women partly rationalized
away some of the household work. Adjustments are made in accor-
dance with the estimates of the elasticities of unpaid with respect to
paid work (see below). The total workload of women in agriculture
was much greater than that of housewives in towns. The present
study calculates the time use of women in 1951 as a weighted aver-
age of the two studies, with weights based on the proportion of the
population engaged in agriculture. The time use of men is only
based on the suburban study (adjusted for hours worked in paid
employment according to the national accounts).

The appendix provides the data.
The estimates of the present study could be viewed statistically

as expected values given the information we have at hand. But the
confidence intervals are much more difficult to approximate.

There are three main sources of error: one pertains to the surveys
themselves, the second to the adjustments made for the fact that the
various surveys before 2000 were not representative, and the third
to interpolation between the benchmark years. Only the first type of
error is presented, in Tables 2 and 3, as relative standard errors of
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the various time uses for the benchmark years (except 1974). The
other two types of error are very difficult to assess, but in any case
they widen the confidence intervals.

The surveys for 1990/91, 2000/01 and 2010/11 provide informa-
tion on the relative standard error, RSE, for various activities. The
coefficient of variation can be written as n½RSE, where n is the sam-
ple size. For earlier studies, in year b, the coefficient of variation of
an activity is assumed to be the median (M) of the coefficients of
variation in the latest three surveys. Therefore:

       
(1)

Tables 2 and 3 show that the highest relative standard errors are
for study, the lowest for personal needs. The standard errors are also
higher for the earlier time use surveys, which had fewer participants.

Paid work is calculated separately, from labour statistics and the
national accounts, but the latter do not provide any confidence in-
tervals. The relative standard errors of paid work in Tables 2 and 3
pertain only to the time use survey data.
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TABLE 2
Relative standard error of the average time devoted to activity

among women according to time use surveys

1951 1964 1982 1985 1990/1 2000/1 2010/1

Paid work 10.0 5.4 3.7 5.0 2.1 2.3 2.4

Unpaid work 6.0 3.3 2.2 3.0 1.1 1.2 1.8

Personal needs 1.9 1.0 0.7 1.0 0.3 0.4 0.5

Study 38.2 20.8 14.1 19.2 9.3 7.8 11.3

Free time 5.6 3.1 2.1 2.8 1.1 1.2 1.4

Sample size 170 571 1250 670 1803 4018 2825

Sources: See Table A1. Paid work includes travel to work and meals during working time.
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4. The elasticity and the derivative of unpaid work

A discrepancy arises between the calculations based on the time
use surveys and the national accounts figures on paid hours, even
after adjustments for vacations and holidays are made. The main
difference between the surveys and the national accounts is that
while the former directly asks respondents how much they work the
latter are mostly based on tax records (adjusting for tax evasion).
Generally, the national accounts tend to under-report paid work by
comparison with the time use surveys: on average, 4 per cent or 1.3
standard errors less. The largest discrepancy is for women in
2010/11, where the actual time spent on paid work was 15 per cent
or 16 standard errors below the survey estimate. This may seem
somewhat surprising, since the latest two time use surveys are the
most reliable. This suggests a selection bias towards individuals who
work more – i.e. that individuals outside the paid workforce could
be less prone to participate in time use surveys (for example, due to
illness).

In most international studies, this discrepancy has not been con-
sidered. National accounts are assumed to provide the most unbiased
estimates since they make various adjustments for under-reporting.
Historical national accounts sometimes also make use of time use
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TABLE 3
Relative standard error of the average time devoted to activity

among men according to time use surveys

1951 1964 1982 1985 1990/1 2000/1 2010/1

Paid work 9.4 4.6 3.1 4.2 1.4 2.0 2.6

Unpaid work 8.5 4.1 2.8 3.8 1.2 1.8 2.1

Personal needs 2.4 1.2 0.8 1.1 0.3 0.5 0.7

Study 54.2 26.3 17.8 24.3 10.9 11.3 15.7

Free time 5.9 2.9 1.9 2.6 1.0 1.2 1.6

Sample size 135 571 1250 670 1833 3081 2167

Sources: See Table A1. Paid work includes travel to work and meals during working time.
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surveys. To make the adjustments, one must estimate the derivative
of unpaid work with respect to paid work (for this estimate, “paid
work” here is defined to include travel to work and meals at work).
The simplest way to approximate the derivative, D, is:

                                                                     
(2)

A and B are two different states, for example two strata of the
population, or the same group at different times of the year, tUW is
the time spent on unpaid work, tPW is the time spent on paid work.
For example, if the derivative is –0.4, this means that a reduction of
1 hour in paid work is accompanied by an increase of 0.4 hours in
unpaid work. This implies that the time spent on leisure and per-
sonal needs increases by 0.6 hours. The estimated derivative is not
necessarily a causal relation. For simplicity, the present study as-
sumes that (other circumstances constant) the derivative is constant
at the time of survey.

A related measure is the elasticity of unpaid work with respect to
paid work,48 which is the derivative of the logarithm of unpaid work
with respect to that of paid work. One problem is that the elasticity
cannot be constant, and for zero values it will be undefined (since the
logarithm of zero is undefined). Assuming a constant derivative of
unpaid with respect to paid work, and setting it to between 0 and –1,
as we do here, means that a decrease in paid work by 1 hour causes
unpaid work to increase by between 0 and 1 hour. The elasticity of
unpaid work with respect to paid work is then variable.

One problem is that the elasticities could shift over time. The es-
timates of the elasticities also depend on the time frames used: for
example, comparing the time use among full-time workers to un-
employed or part-time workers, working-age population to retirees,
time use during weekends to weekdays, or the summer to the rest
of the year. In the present study, the derivative of unpaid work with

RODNEY EDVINSSON, THERESE NORDLUND EDVINSSON

92 THE JOURNAL OF EUROPEAN ECONOMIC HISTORY

48 Gershuny, Changing Times, 181.

03-edvinsson_75_114.qxp_03-edvinsson_75_114  09/10/17  13:02  Pagina 92



respect to paid work is calculated mainly from the difference in time
use between full-time workers and part-time workers or non-em-
ployed.

The present study finds that at least until around 1990 there was
a large gender difference. When men did less paid labour, they did
not devote more time to household work, while when women en-
tered paid employment they had to rationalize their household
work. In the 21st century the difference between women and men
narrowed substantially, and the derivative for both sexes ap-
proached zero. This could reflect a stronger bargaining position for
women, in accordance with models of cooperative conflict.49 How-
ever, it is also compatible with Becker’s model of decreasing
marginal productivity of household work relative to wage labour.50

According to the time use survey for 1964, women without chil-
dren did 3.4 more hours per day of paid work on weekdays (includ-
ing work travel and meals at work), while they spent 2.7 hours less
on unpaid work. Using equation (2) yields a derivative of –0.79. Ac-
cording to a 1937 survey, household work for women in part-time
work was 9.25 hours per week less than for women that were full-
time housewives.51 We do not know the average working hours in
part-time work. Furthermore, the data for 1937 exclude care of chil-
dren. The time use survey for 1964 shows that having children was
the main reason why women did not take paid employment, even
though men also tended to reduce their participation in paid labour.
Women with children spent 11 hours a week on childcare. Including
childcare for 1937 probably yields a derivative close to the estimate
for 1964, which indicates that the derivative was stable between
these two years. The present study therefore assumes that the
derivative of women’s unpaid work with respect to paid work was
–0.79 for the whole period up to 1964. Based on various time use sur-
veys, the derivative is estimated to be –0.57 for 1974, –0.48 in
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1990/91, –0.16 in 2000/01 and –0.24 in 2010/11. These estimates are
based on the difference between non-employed and employed
women. For other years, the values are linearly interpolated.

Determining the derivative of unpaid work for men is more dif-
ficult. Although the data for 1964 distinguishes between men with
and without children, the difference in paid labour is quite small
compared to that for women. In a survey from the late 1930s, it is
estimated that non-employed men spent twice as much time on
household work as employed men (Åkerman, 1941). The time spent
on household work by employed men was quite low: for 1951 it is
estimated to be only 8.4 hours per week. Assuming a work week of
48 hours, this entails a derivative of only –0.18, which is the level as-
sumed up to 1964. From the time use survey of 1990/91 the deriva-
tive is calculated at –0.08, for 2000/01 at –0.05, and for 2010/11 at
–0.06 based on the difference between employed and non-employed
men. For other years, the derivative is interpolated linearly.

Similar results can be derived from the United States. According
to Ramey, employed men spent 8.1 hours a week in home produc-
tion in 1950, while non-employed men spent 16 hours a week.52 This
would entail a derivative of around –0.2. By 2005, from Ramey’s
data, the derivative can be estimated to be around –0.1. For women,
the derivative can be estimated to be around –0.7 in 1950, and –0.4
in 2005.

In the present study, the estimated derivatives of unpaid work
with respect to paid work are first used to adjust the data for the
benchmark years. Total time spent in unpaid work is calculated as:

         tUW, final approx. = tUW, 1st approx. + (tPW, final approx. – tPW, 1st approx) * D    (3)

where tPW, 1st approx. is the first approximation of paid work based on
the time use studies, tUW, 1st approx. is the first approximation of unpaid
work based on the time use studies, tPW, final approx. is the final approx-
imation of paid work based on data from the national accounts, and
tUW, final approx. is the final approximation of unpaid work adjusted for
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the discrepancy between time use surveys and the national accounts.
The share of the various activities in total time spent on unpaid work
is assumed to be the same in the final as in the initial approximation.
The time devoted to personal activities is not changed, while free
time is calculated as a residual.

A further aspect is that women’s unpaid household work was
affected by the employment of paid domestic servants. In 1950, do-
mestic servants were still common in Sweden, but on the decline.53

By the 1970s they had practically disappeared. The wives in house-
holds that had paid domestic servants spent less time in household
work, which also tended to reduce their total working time. For ex-
ample, corporate wives delegated most household tasks to domestic
servants.54

According to a survey from 1937, housewives (performing no
paid labour) with domestic servants had a working week of 48
hours, while housewives with no domestic servants had a working
week of 63 hours.55 This would imply that housewives with domes-
tic servants worked 24 per cent less than housewives without do-
mestic servants. Assuming a working week of around 60 hours for
wives without domestic servants, and one of 50-60 hours for domes-
tic servants in households employing them, this would mean that
the derivative of hours worked by housewives with respect to hours
worked by domestic servants was –0.25 to –0.3. Hence, domestic ser-
vants mainly increased the total volume of household work; only
secondarily did they increase the leisure of housewives.

Since our estimate here of the work of urban housewives in 1951
is based predominantly on data for working class families, the actual
hours worked by urban housewives should be lowered somewhat.
The present study sets the share of housewives with domestic ser-
vants at just 4.6 per cent in 1951, derived by dividing the number of
domestic servants (98,787) by the average of the number of women
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and men in the age group of 20-64 (2,136,000). This means that the
hours worked by housewives only have to be lowered by 1 per cent
to take into account the fact that urban housewives with domestic
servants worked less.

A first approximation is estimated for non-benchmark years by
simple linear interpolations, which represent the long-term changes.
Further adjustments are made according to formula (3) and the es-
timated derivatives of unpaid work for women and men. The
derivatives/elasticities are (by assumption here) only short-term re-
lations. In the long term, men increased their time in household
work when they worked less in paid labour, while the opposite can
be observed for women. Between 1951 and 2011 men decreased their
daily work in paid labour by two hours, while they increased their
time in unpaid work by 1.8 hours. Over the same period women in-
creased their paid working time by 1.3 hours and decreased their
unpaid work by as much as 3.4 hours. Some of the shifts would
probably have occurred even without a change in paid hours, such
as a reduction in the total hours worked in the household.

Therefore, if in the long term the increased participation of
women in the paid labour force increased men’s share in unpaid
work, the short-term impact was modest. Annual changes in paid
work probably affect the gendered division of labour with some lag.
For example, comparing benchmark years the most substantial re-
duction in paid work by men came between 1964 and 1974, while
the largest increase in men’s participation in household work came
between 1974 and 1982.

5. Analysing trends

Figure 1 presents the daily time use for an average person aged
20 to 64, making no distinction between women and men. Paid work
and study are grouped together. By the third-person standard, study
does not count as a productive activity, but it clearly differs from
other leisure activities since it is oriented towards future benefits,
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and could therefore be viewed as part of the work process in a
broader sense. It also contributes to the accumulation of human cap-
ital. Since unpaid work includes travel, Figure 1 classifies travel to
work as paid work, even if this time is not paid and is not included
in the official statistics of hours worked. Meals at the workplace are
reclassified as personal needs.
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FIGURE 1
Daily time use for an average person in Sweden aged 20 to 64, 1950-2012

Sources: Paid work: Statistics Sweden, Sysselsättning 1960-1974; Statistics Sweden, Sysselsättning
och lönesummor 1963-1980; Statistics Sweden, Sysselsättning och lönesummor 1970-1985;
Statistics Sweden, Produktion och sysselsättning; Statistics Sweden. “Nationalräkenskaper”; Statis-
tics Sweden, Statistisk årsbok. Other time uses: see Table A1. Paid work here includes travel to
work, but meals during working time are reclassified as personal needs.

At an average of between 4 and 4.5 hours per day per person,
the total time spent on paid work and study was surprisingly stable
between 1950 and 2012. Since unemployment in 2012 was much
higher than in 1950, there was some long-term increase in labour
supply.

Women’s increased participation in the workforce was almost
exactly mirrored by a reduction in the hours worked by men. This
can be observed in Figure 2, which depicts average daily time de-
voted to paid and unpaid work by women and men.
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Paid work accounted for 23 per cent of women’s total work time
in 1950 and 47 per cent in 2012. For men, the proportion decreased
from 82 to 58 per cent during the same period. Free time has in-
creased, but this is mainly due to decreased time devoted to unpaid
work and time spent on personal needs.

The feminization of the paid workforce was not a linear process,
and there were several reversals of trend. During the 1940s and 1950s
women’s participation in paid work declined. Since the 1990s, the
convergence has been frozen. The number of paid hours worked by
women compared to men was lowest in the 1950s, the classical pe-
riod of the breadwinner-homemaker household model.

Between 1960 and the early 1990s the ratio of women’s to men’s
paid work increased steadily. Women’s position as housewives was
unlocked. In 1971, Sweden introduced separate taxation, which gave
women an incentive to increase their paid work. The rate of change
peaked around 1980. An important factor behind the gender revo-
lution was the increasing relative wage of women, which followed
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FIGURE 2
Average time per day in paid and unpaid work among women and men

aged 20 to 64, 1950-2012

Sources: Table A1 and Figure 1. Paid work here excludes travel to work and meals during working
time.
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the shortening of paid work time for men. According to a study by
Svante Prado (2010), in manufacturing this wage convergence came
mainly in the 1960s and 1970s. As Becker notes, the increased relative
income of women, which could be observed in most Western coun-
tries in the second half of the 20th century, raised the relative cost of
the time dedicated to unpaid activities, which induced higher par-
ticipation of married women in the paid workforce.56

The total time in unpaid and paid work has decreased for both
men and women, but much more for women. Women worked about
2 hours more per day than men in 1950, but by 2012 this difference
had disappeared, even if the change in free time was not as dramatic.
This result accords quite well with the hypothesis that a more equal
division of labour between genders and the strengthening of
women’s bargaining position caused women’s total workload to de-
crease in relation to that of men.

Free time has increased, thanks mainly to the reduction in time
devoted to unpaid domestic services and sleep. Internationally, stud-
ies show that people in higher social positions tend to compress
sleep by as much as 20 minutes a day.57 It is possible that with less
physically demanding work, people are sleeping less today than in
the past.

Nyberg (1989) hypothesizes that in Sweden the ratio of hours of
paid employment to housework has remained relatively constant
over time. The big change is rather how men and women divided
their time on paid and unpaid work. The present study, which has
access to three time-use surveys conducted after the publication of
Nyberg’s thesis, modifies her conclusions. For an average person,
unpaid household work was substantially reduced, by one hour per
day. However, various domestic services were affected differently,
indicating a historically contingent process.

The most dramatic decrease was in the time spent on making and
mending clothes, which decreased from 37 minutes a day in 1950 to 3
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minutes in 2012; the main cause was probably the merchandise effect.
Due to the faster increase in wages than in the price of clothes, it was
simply no longer rational to make one’s own clothes. Nevertheless,
in the 1940s the value of the clothes women produced in one hour was
equivalent to what they earned as factory workers. Purchases of
ready-made clothes increased by 7.5 per cent per year between 1931
and 1950, and by 4 per cent per year between 1950 and 1970.58

Time spent for laundry was halved, in spite of the increased con-
sumption of clothes, while cooking, baking and washing dishes to-
gether were reduced from 76 to 47 minutes a day, and cleaning from
43 to 26 minutes. These changes can be linked to the combination of
the technology and merchandise effects. The 20th century saw the in-
troduction of a whole series of household appliances. Between 1948
and 1990 the proportion of households with washing machines in-
creased from 1 to 75 per cent, those with vacuum cleaners from 55
to 100 per cent, dishwashers from 0 to 44 per cent, and refrigerators
from 19 to 100 per cent.59 A report from 1937 shows that while wash-
ing laundry by hand took 30 minutes per kilogram of clothes, doing
the laundry by machine took just 10 minutes.60 According to a
Gallup study, 78 per cent of Swedish households had a vacuum
cleaner and 17 per cent a refrigerator in 1946.61 According to another
Gallup study, in 1954 only 13 per cent of households had their own
washing machine, but it should be borne in mind that many house-
holds had access to washing facilities outside the home.62

A contrary trend is displayed by shopping, which increased
from 7 to 22 per cent of total unpaid work time, or from 18 to 46 min-
utes per day. The main factor here was the increase in the per capita
private consumption of goods. For this activity, the consumption ef-
fect clearly outweighed other effects.
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Technology has negligible effects on childcare, but there is a sig-
nificant merchandise effect. The total time devoted to care of one’s
own children did not change, and stood at around 35 minutes in
2012 as in 1950 (the estimate for 1951, however, is based on the as-
sumption of no change between 1951 and 1964). In other countries,
the time devoted to childcare increased.63 In Sweden, publicly
funded childcare, which expanded from the 1970s onwards,64 may
have counteracted that tendency.

Although Nyberg finds that among full-time working women,
unpaid household work increased between the 1950s and the 1980s,
this was partly the result of the shorter paid work week, and was
countered by the decrease in the number of housewives.65 The im-
portant issue here – the focus of the present study – is how unpaid
household work has changed for the average woman.

Between 1950 and 2012, women’s unpaid work was reduced by
more than 3 hours per day, but over the period the rate of decrease
decelerated. A similar development to that in Sweden can be ob-
served for the United States, although the reduction in unpaid work
was not as dramatic.66 While the average American man aged 18-64
increased his weekly time dedicated to home production from 9 to
16.8 hours between 1950 and 2005, the American woman decreased
that time from 41.5 to 29.3 hours. For women, the reduction was half
as great as that for Swedish women over the same period.

The reduction in unpaid work for women can be decomposed
into two factors: the increase in that of men and the overall decline
in the time spent on unpaid work. Each factor accounted for around
half of the decline.

Figure 3 shows the contribution of each factor, measured in
hours of reduced unpaid work for women per decade. To eliminate
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From Figure 3, four periods can be identified. Since econometric
tests of structural breaks would be inappropriate, given the relative
unreliability of the interpolation of annual data, these periods are
identified through visual inspection:
1. In the period 1950-1963, the rate of the reduction was highest.

Women’s unpaid work was reduced by more than 1 hour. How-
ever, during the 1950s women did not increase their paid labour
force participation, and in the early 1960s there was only a small
increase, even if part-time work was quite common.67 Men’s in-
creased participation in household work was of only minor im-
portance. The main factor in shortening women’s unpaid work
was the overall reduction in unpaid housework. The technology

short-term fluctuations, the calculations employ an HP filter, with λ
= 100.
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FIGURE 3
Factors affecting the reduction in women’s unpaid work, 1950-2012

Sources: Table A1 and Figure 1.
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and merchandise effects clearly outweighed the consumption
effect. Paid domestic services almost disappeared in this period,
which is an opposite merchandise effect, but overall there was a
shift towards the market. The main component of the merchan-
dise effect was the reduction in the time given over to making
and mending clothes. Time for washing dishes, laundry and
cleaning was also reduced, thanks to the spread of household
appliances.68

2. In the period 1963-1984, the reduction in women’s unpaid work,
by a further 1 hour per day, is explained mainly by the increase
in the time devoted to such activity by men. This was also the
period when men’s paid work was reduced most sharply, the
work week being shortened from 48 to 40 hours while vacations
were lengthened from three to five weeks.69 A corresponding
change was the increased participation of women in paid labour,
which in turn was mirrored by the expansion of the public sec-
tor. Lennart Schön argues that many activities previously per-
formed at home were transferred to the paid sector.70 The
reduction in men’s working time turned substantial after 1963,
with a diminution of 1.5 hours between 1963 and 1984. This re-
duction may have caused men, after some delay, to take more
responsibility for domestic work, which accords quite well with
theories of cooperative conflict emphasizing the bargaining po-
sition of women. In the US too, men increased their unpaid work
in this period.71 In Sweden, since men’s unpaid work increased
more than women’s unpaid work diminished, the total unpaid
work per capita actually increased somewhat. The main factor
between 1963 and 1984 was increased time spent on shopping.

3. In the period 1984-2005 the main factor behind the shortening
of women’s unpaid work was the reduction in total time de-
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voted to unpaid work, by around 1 hour. Once again, the tech-
nology and merchandise effects outweighed the consumption
effect. Men increased their unpaid work time up until 1982, but
since then it has not changed much. During the 1990s the trend
rate of reduction in women’s unpaid work due to the male con-
tribution was actually negative, despite the fact that the effect of
parenthood changed during this decade to affect women and
men more equally.72 Women’s paid work reached a maximum
in 1989 and has not surpassed that level since then. This was
mainly due to the economic crisis of the early 1990s, which de-
creased the paid working hours of men even more. The expan-
sion of the public sector also ceased in the 1980s.

4. In the period 2005-2012 the trend rate of reduction in women’s
unpaid work reached a low of 0.2 hours per decade around 2010
as compared to 0.9 hours per decade around 1960. The slowness
of progress here is explained mainly by a modest rebound in
men’s unpaid work. The financial crisis of 2008-2009 did not
have the same negative impact on women’s paid work as the re-
cession of the early 1990s. Already in 2011 women’s hours of
paid work had surpassed their 2008 level (but not that of 1989).
This periodization shows that although the shortening of

women’s unpaid work was a long-term trend, different mechanisms
were at work in different periods and for different household tasks.

6. Concluding remarks

This paper estimates the annual time use in Sweden for the pe-
riod 1950-2012. Our main primary sources are various household
surveys of time use, although they cannot be used in a simple or
straightforward way. Only the last two Swedish time use surveys,
conducted in 2000/01 and 2010/11, are satisfactory from the point
of view of covering the whole working age population during an
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average day, and their estimates of paid work deviate from those of
the national accounts. Earlier time use surveys must be adjusted to
take into account the use of time during summers and on holidays
and by excluded groups. By calculating the elasticity of unpaid work
with respect to paid work, assuming a constant derivative of unpaid
work, the study develops a technique for making this adjustment,
which is also used to interpolate the annual data.

Although the calculations and adjustments made here are based
on assumptions that are open to question, as Charles Feinstein
points out, “it is better to move, however uncertainly, in the right di-
rection than to stand firmly in what one knows to be the wrong po-
sition.”73 Since the methodology between different time use surveys
varies substantially, straightforward comparisons are biased. Nar-
rative accounts, however reliable at the micro level, cannot serve to
quantify time use at a macro level, if we want to explain historical
shifts in the gendered division of labour. The alternative, namely
disregarding time use surveys altogether, would keep us in contin-
ued ignorance about the historical evolution of the gendered divi-
sion of labour.

During the period, most unpaid work in Sweden was taken over
by people in full-time or part-time paid employment.

Sweden is often viewed as a model for countries striving to-
wards equality between women and men. The gendered division of
labour is smaller than in other industrialized countries.74 Our data
suggest that different mechanisms have contributed to generating
the present situation.

The data reconstructed by the present study indicate that two
factors contributed to the shortening of women’s unpaid domestic
work in Sweden from the mid-20th century to the early 2010s: the
overall decrease in unpaid domestic work and the increased partic-
ipation in it by men thanks to the reduction in paid work hours.
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Household models based on the assumption of one commodity pro-
duced by the household are too crude to fully account for this pro-
cess, given that various household services were affected differently
in different periods. To analyse the evolution of the gendered divi-
sion of labour we use Anita Nyberg’s distinction between the tech-
nology, consumption and merchandise effects on various household
tasks.

The technology and merchandise effects on household work
dominated the consumption effects. There was a long-term decline
in total time spent on unpaid domestic services. Various domestic
tasks were affected differently in different periods. For example,
while time spent on clothes making and mending has been dramat-
ically reduced, the time given over to shopping has increased. Over-
all, the total number of hours devoted by women to unpaid
household work has decreased much more than their paid work has
increased. The Swedish case yields some support for the thesis of
convergence in time use of women and men. Women’s double bur-
den was more a phenomenon of the 1950s than the 2010s.

The reduction in the amount of time spent on household tasks
was most likely a major factor in the start of the rise in women’s
labour market participation during the 1960s. The marginal produc-
tivity of some household tasks, such as making clothes and baking
bread, decreased substantially in the post-war period by comparison
with wage labour. In the UK and the US, there was a similar down-
ward trend in housework from the end of the 1950s, whereas in the
preceding decades it had been quite stable.75

The gendered division of labour moderated substantially be-
tween the early 1960s and the early 1990s. The reduction in men’s
paid working hours did not immediately increase their participation
in household work, but in the long term it was accompanied by a
substantial shift. Women increased their share in paid work and men
increased their share in unpaid household work. Burda, Hamermesh
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and Weil similarly find a negative relationship between GDP per
capita and the gender difference in total work.76

Despite the shortening of the working week and the lengthening
of vacations, the average time spent on paid work and study has not
decreased for 20-64-year-olds.
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Appendix – The estimates for benchmark years

This appendix provides complementary data for the article
“New estimates of time use in Sweden 1950-2012”. Table A1 and
Table A2 present the estimated data for the benchmark years. The
tables divide, as is common, the total time of the day into five cate-
gories: paid work, unpaid work, personal needs, study and free
time. Personal needs include sleeping, personal care and eating out-
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side work. Paid work here also includes meals during work and
travel to work, which are actually not paid activities.
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TABLE A1
The average time (minutes) that women aged 20 to 64 years devoted

to various activities during an average day

1951 1964 1974 1982 1985 1990/1 2000/1 2010/1

Paid work 121 135 150 168 176 187 180 183

Meals during paid work 4 7 7 8 8 9 9 10

Travel to work 8 13 14 16 17 18 20 21

Paid work, total 134 155 172 193 201 214 209 214

Cooking 84 88 72 59 56 50 43 39

Washing dishes 41 31 28 25 24 24 20 16

Cleaning 78 66 49 36 41 40 30 34

Laundry 38 26 26 24 19 22 17 14

Baking, food production 15 12 11 10 10 9 5 4

Clothes making, mending 74 31 29 27 23 13 5 3

Chopping, etc. 8 7 5 1 1 1 2 1

Maintenance 11 16 15 14 23 21 21 21

Care of own children 51 56 51 45 50 51 41 42

Care of others 4 6 8 9 8 9 9 8

Shopping 29 23 49 52 47 48 50 50

Other unpaid work 4 8 7 6 5 6 9 9

Unpaid work, total 439 372 351 309 306 293 253 241

Sleep and personal care 572 565 554 540 539 542 542 544

Eating 74 72 74 77 80 78 89 88

Personal needs, total 647 637 628 617 620 619 631 631

Study 0 3 9 15 19 20 26 22

Free time 220 272 280 306 295 294 321 331

Total 1440 1440 1440 1440 1440 1440 1440 1440

Sources: Worked hours: See Figure 1. Time use: Grabö, Arbetstiden; Holm, Familj; Socialstyrelsen,
Hemarbete; Konsumentverket, Tids nog; Konsumentverket, Svenska folkets tidsanvändning; Kon-
sumentverket, Tid och arbete; Statistics Sweden, Så använder vi tiden; Statistics Sweden, Tidsan-
vändningsundersökningen 1990/91; Statistics Sweden, Tid för vardagsliv; Statistics Sweden, Nu
för tiden. See also the main text.
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TABLE A2
The average time (minutes) men aged 20 to 64 devoted

to various activities during an average day

1951 1964 1974 1982 1985 1990/1 2000/1 2010/1

Paid work 351 338 284 261 262 262 243 241

Meals during paid work 20 19 16 14 15 14 14 15

Travel to work 33 32 27 25 22 25 28 28

Paid work, total 404 389 327 300 299 302 286 283

Cooking 8 9 15 20 23 23 23 26

Washing dishes 4 4 7 10 8 9 10 9

Cleaning 7 8 11 13 14 17 16 18

Laundry 2 2 4 6 2 4 3 4

Baking, food production 0 0 1 2 0 2 2 1

Clothes making, mending 0 1 0 0 1 0 0 0

Chopping, etc. 4 5 4 4 5 4 4 4

Maintenance 25 28 40 54 46 41 34 37

Care of own children 17 19 22 26 23 25 25 28

Care of others 2 2 2 3 8 10 8 8

Shopping 6 11 19 42 37 40 41 42

Other unpaid work 7 8 7 5 6 6 8 7

Unpaid work, total 82 97 132 186 179 182 173 183

Sleep and personal care 588 570 549 522 512 525 519 524

Eating 84 68 70 72 79 74 81 82

Personal needs, total 672 638 619 594 591 599 601 606

Study 0 7 11 16 21 17 18 17

Free time 282 309 353 344 350 340 362 351

Total 1440 1440 1440 1440 1440 1440 1440 1440

Sources: see Table A1.

03-edvinsson_75_114.qxp_03-edvinsson_75_114  09/10/17  13:02  Pagina 113



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




