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Abstract

This paper decomposes the rise in cross-sectional earnings inequal-
ity in Sweden between 1990 and 2002 into changes in market prices
of observable characteristics, changes in the composition of the labor
force across demographic groups and industries, and changes in unob-
servables, and compares the Swedish experience with that in the U.S.
The rise in earnings inequality is in both countries a consequence of
rising upper tail dispersion. Contrary to the U.S. experience, where
the rise is largely driven by changing market prices of observables and
increased residual dispersion, shifts in the Swedish labor force compo-
sition have contributed positively to the rise in the P90-P50 gap. The
rise in the Swedish P99-P90 gap is however entirely accounted for by
changes in prices and residual dispersion.
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1 Introduction

An extensive literature has documented the increase in U.S. earnings inequal-
ity in the last three decades. Important factors behind this increase are price
effects associated with schooling and experience; in particular the college-high
school premium increased substantially since the late 1970’s. However, resid-
ual inequality - dispersion within well defined narrow demographic groups,
is generally believed to account for most of the growth in overall inequal-
ity.! In a recent paper, Lemieux (2005) shows that compositional effects, i.e.
changes in the distribution across demographic groups, have become more
important over time and that a large part of the change in residual inequality
in the 1990’s is a consequence of a more educated and a more experienced
population.

The reason, going back to Mincer (1974), is that earnings trajectories
become more dispersed as workers gain more experience. Holding prices con-
stant, compositional changes affects inequality by changing the employment
shares of worker groups that have more or less dispersed earnings. Conse-
quently, changes in the distribution of experience may mechanically cause
changes in inequality. As wage dispersion differs across gender, educational
levels and industries, similar effect occur when the share of women in the
workforce changes, the population becomes better educated and when some
industries contract and others expand.

In this paper I investigate changes in earnings inequality in Sweden be-
tween 1990 and 2002, and compare these changes with those in the U.S. Swe-
den is an interesting case as the earnings distribution in the two countries
was rather different in 1990. After two decades of extreme wage compres-
sion both the Gini coefficient for family income and the college-high school
premium had fallen by more than 30 percent in Sweden. During the same
period, the U.S. equivalents increased by 8-9 percent.?

In the early 1990’s, however, Sweden experienced a dramatic change in

'See Juhn, Murphy and Pierce (1993) for the 1970’s and 1980’s, and Acemoglu (2002)
and Katz and Autor (1999) for the 1990’s

2See Johansson (2006) for data on Swedish Gini coefficients, Gottschalk and Danzinger
(2003) for data on U.S. Gini coefficients, and Domeij and Ljungqvist (2006) for data on
the skill premium.



the macroeconomic climate; between 1990 and 1993 GDP fell by 10 percent
and relative to 1970, GDP remained below trend from 1991 through 1998.
From the mid-90’s, however, Sweden experienced strong GDP growth and by
2000 GDP was approximately 3 percent above trend.*

In the 1990’s, Sweden also experienced a trend reversal in cross-sectional
inequality.” Figure 1 graphs the evolution of the median, the first percentile,
the tenth percentile, the ninetieth percentile and the ninety-ninth percentile
of the real earnings distribution for 1990-2002. All series are normalized to
zero in 1990. The figure shows that all workers but those in the ninety-
ninth percentile experienced a fall in real earnings during the early 1990’s.
However, by 1997 earnings were larger than in 1990 across the distribution,
and by 2002 earnings in the first percentile was 18 percent larger than in
1990. Figure 1 also suggests that while earnings growth was rather similar
below the median, earnings growth was increasing in the percentile above the
median. In the top percentile, earnings grew by 35 percent.® Thus earnings
became more dispersed in the upper half of the distribution, but remained
essentially unchanged in the lower half.

Figure 2 graphs the change across the whole distribution over the entire
period, and for the down-turn and the recovery of the Swedish economy
separately. The Figure shows that earnings growth was rather similar for
all percentiles below the 90th percentile during the recovery, and that the
increase in inequality below the 90th percentile occurred during the down-
turn. The increase in earnings dispersion at the top (the difference in earnings
growth between the 90th and 99th percentile) was somewhat larger in the
later period.

In the 1990’s Sweden also experienced large changes across demographic
groups in the working population. In particular, the share with at least
some college education increased from 24 percent in 1990 to 34 percent in
2002. About half of these were college graduates (at least three years of
university studies), and among college graduates the share of men fell from

3This is assuming a trend growth rate of 1.91 percent on an annual basis, which is what
you find by imposing a linear trend on the data for 1970-2004. In 1990 Sweden was about
3 percent above trend, so that GDP in 1993 was 7 percent below trend

4Even though GDP growth slowed down during 2001-2003, GDP was still 2-3 percent
above trend in 2005.

®See for example Edin and Fredriksson (2000), Gustavsson (forthcoming) and Johans-
son (2006).

6The top 0.1 quantile of the earnings distribution grew by more than 50 percent.
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Figure 1: Indexed log real Swedish earnings by percentile, 1990-2002.



Change in log real earnings

0.4

1990-2002

.0.05 I I I I I
0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1

Percentile

Figure 2: Log real Swedish earnings changes by percentile.



53 percent in 1990 to 45 percent in 2002. The working population also
became more experienced. The share of workers below age 30 fell from 24
percent to 18 percent, and the share of workers above age 50 increased from
23 to 31 percent. There were also reallocations between industries from
manufacturing towards services. This shift is by the popular press and by
some authors (Bluestone and Harrison, 1988), characterized as a shift towards
high-paid jobs in professional services and low-paid jobs in trade and other
services, resulting in increased earnings dispersion.

Using a register database covering the whole Swedish working population,
I show that these compositional changes account for almost 50 percent of the
overall change in earnings dispersion. Changes in the education level and
the industry composition are particularly important. I also find that the
composition effect is the most important factor in understanding changes in
the mid-range of the distribution, and in particular in the P90-P50 range.
Price effects and residual dispersion on the other hand explain changes in
the tails of the distribution. In the top tail these effects tend to re-enforce
each other and the P99-P90 gap increased by more than 0.10 log-points. At
the lower end, changes in unobservables instead more than cancel the price
effects and the lower tail became more compressed.

Classifying individuals according to gender and education levels reveals
that men experienced a much larger increase in earnings dispersion and that
this difference is accounted for by a much larger increase in residual inequal-
ity. The difference is particularly large for college graduates and at the top
end of the distribution; for men the P99-P90 ratio increased by 0.25 log-points
but only by 0.08 log-points for women.

To compare the Swedish experience with the U.S. experience, I perform
the same decomposition on U.S. earnings. The U.S. data is drawn from the
Current Population Survey (CPS).” Three observations stand out. First, the
compositional effect was the most important factor in accounting for changes
in the P90-50 gap in Swedish earnings, but in U.S. earnings it mainly affected
dispersion below the median. Second, the increase in earnings inequality is
in both countries a consequence of increased upper tail dispersion. In the
U.S. this increase is mainly accounted for by changing market prices and
increased residual dispersion. In Sweden on the other hand, compositional
effects account for most of the change in the P90-P50 gap, while changing

"The results presented in this paper are very similar to those in recent studies like
Lemieux (2005) and Autor et al. (2005b).



market prices and increased residual dispersion account for all of the change
in the P99-P90 gap. Third, relative labor demand of both low skilled workers
and the most skilled workers increased in the U.S. In Sweden, private sector
labor demand mimics the U.S. changes in labor demand. But the increase
in private sector demand for low skilled workers in Sweden was more than
wiped out by a large fall in public sector demand.

The remainder of the paper is organized as follows. Section 2 describes
the data and the method. Sections 3 presents results for Sweden. Section 4
compares the Swedish development with that in the U.S. Section 5 concludes.

2 Data and Method

The Swedish data is drawn from the LOUISE database, which is a register
database covering all individuals between 16 and 64 years of age for the period
1990-95 and all individuals above age 16 thereafter. This study restricts
attention to workers between ages 20-64. In the sample there are between
3.3 and 3.9 million individuals each year. All results are based on total
earnings. See appendix A.1 for further details.

Changes in the distribution of earnings are decomposed into changes in
three components using the method in Lemieux (2005). First, prices of ob-
servable characteristics of workers may have changed. Second, the composi-
tion of the workforce may have changed and third, prices and the composition
of unobserved characteristics such as intelligence and social skills, may have
changed.

The starting point for the analyses is a version of Mincer (1974)’s human
capital earnings function

logwys = @B, + e,

where w;; is earnings of individual ¢ in time period ¢, z is an exhaustive
set of dummy variables dividing the sample in a set of J cells according
to observable characteristics (age, sex, education, race and industry), /3 is
the price of these characteristics and e is an error term assumed to have a
zero conditional mean; E(e;|z;;) = 0. Consider some distributional statistic
Vi = V(logw;) of the distribution of log w;;. The change in V; between two
time periods t and s is decomposed as follows. First, consider the OLS
estimate b; of 3,. The estimated regression is then

log wiy = @by + w4,
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where u is the regression residual. Second, construct the counterfactual wage
log w;; which would prevail in period s if the price of observable characteristics
were the same as in s

log Wy = xbs + wy,

where b, is the OLS estimate of 3,. Calculate the counterfactual statistic
V; = V(log ). Third, calculate the counterfactual statistic V; = V (log )
weighting each observation by @, = wi;5/0;:, @ € j, where w;; is the sample
weight and 6;; is the sample share of demographic group j in period ¢. As
shown by Lemiuex (2005) this statistic accounts for changes in observables.
The overall change in the statistic V; can then be written as

VimVi= (V=) + (V- V) + (V- V2)

The first term captures the change that is due to changes in observed
prices. The second term captures the effect of changes in observed quantities,
i.e., a change in the composition of demographic groups. The last term
captures the contribution of changes in unobserved prices and quantities,
i.e., the unexplained part of earnings.

To implement this I ran separate regressions for each year, by gender
and education (less than high school, high school graduate, some college and
college graduate), to remove age (9 age dummies, five-year interval between
ages 20-64) and industry effects (17 industry dummies).

3 Changes in Swedish Earnings Inequality

Table 1 shows how several different distributional statistics have changed
between 1990 and 2002, and also the extent to which these changes are
accounted for by changes in prices, quantities or in unobservables. Table
1 calls for several remarks.

First, between 1990 and 2002 Sweden experienced a large increase in
earnings inequality as measured by the cross-sectional variance. The decom-
position shows that only 12 percent was due to changes in observed prices.
The change in the distribution across demographic groups accounted for 48
percent of the change and 40 percent was due to changes in the variance of
unobservables. Second, the rise in earnings inequality is a consequence of
rising upper tail dispersion. Whereas the lower tail, captured by the P10-
P1 gap or the P50-P10 gap remained essentially unchanged, the upper tail
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became much thinner. In particular, at the very top, the P99-P90 gap in-
creased by more than 0.10 log-points. Third, the decomposition shows that
different effects account for the changes in the upper and the lower tail of the
distribution. Price effects only matter at the very top and the very bottom
of the distribution and tend to increase inequality. But whereas changes in
unobservables cancel the price effects at the lower tail, they re-enforce the
same effects at the very top. Changes across demographic groups are most
important factor for the mid-range of the distribution, and in particular in
the P90-P50 range.

Accounting for compositional changes is thus important. But which of
these compositional changes are most important? Table 2 shows what hap-
pens to the residual variance when different changes in the distribution across
demographic groups are accounted for. It shows that the variance of the re-
gression residual is reduced by 41 percent when all distributional changes
across demographic groups are accounted for. It also shows that account-
ing for education and industry composition is important. The change in
educational composition accounts for one third of the reduction in residual
inequality and the change in industry composition for the remaining two
thirds. Changes in the age and gender composition had no effect on the
residual inequality.

3.1 Gender and Education

Even though changes in the gender composition is not important, Tables 3
and 4 show that there are some interesting differences between sexes. Table 3
shows that men experienced a larger increase in the variance of total earnings,
and this difference was largely due to a much larger increase in residual
inequality. Table 4 shows that this increase did not take place across the
entire male earnings distribution. Rather, while residual dispersion was the
main factor behind the increase in the P50-P10 and P99-P90 gaps, it worked
to compress earnings at the low end of the distribution, and it was the least
important factor in the P90-P50 range.

For women price and composition effects were relatively more important.
Larger price effects (and less negative changes in unobservables) for women
led to less compression in the lower tail. Similarly, much larger composi-
tion effects (and somewhat smaller changes in unobservables) led to more
dispersion at the top end of the distribution (see Table 4).

Classifying individuals according to educational levels, reveals that the



largest differences between men and women occur for high school drop-outs
and for college graduates. Among high-school drop-outs, changes in com-
position and unobservables increased male inequality, in particular in the
P50-P10 range, but compressed female earnings, in particular in the P90-
P50 range. Among college graduates on the other hand, the difference is
due to changes in unobservables. Male college graduates experienced a large
increase in the residual variance and the P99-90 gap increased by 0.25 log
points, out of which 80 percent was due to increased residual inequality. For
female college graduates the residual variance was essentially unchanged. For
these women, the largest change occurs in the P90-P50 gap and was primarily
driven by price changes.

The largest increases in the cross-sectional variance were for men and
women with some college education. For women, almost two-thirds of this
increase is explained by a large price effect and the remaining third is due
to increased residual inequality. For men with some college education on the
other hand, there was a large negative composition effect, counteracted by
an even larger increase in residual dispersion. These effects were particularly
large in the P50-P10 range.

Finally, price effects of observables were rather similar when comparing
men and women across educational levels.

3.2 Reallocation across industries

As noted above, accounting for the composition across industries is impor-
tant when analyzing changes in the earnings distribution. Table 5 shows
the eight most important industries in terms of contribution to the overall
change in residual dispersion. These industries account for approximately
87 percent of the change in residual inequality but only 54 percent of em-
ployment. To what extent are these changes in residual dispersion a result
of changes in labor demand towards more (or less) skill intensive industries?
Table 6 shows the fractions of workers in the top, middle and bottom 10
percent of the earnings distribution that is employed in each industry. The
table shows that there are significant differences in skill composition across
industries, and that there was a shift towards less skill intensive industries
such as services and more skilled intensive industries such as professional
services. In fact, the five least skill intensive industries saw their share of
employment increase by 4.7 percent, and the five most skill intensive indus-
tries saw their share of the employment increase by 19 percent. Table 5 also
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indicates that industries characterized by large employment changes expe-
rienced large changes in residual dispersion. The correlation between the
change in employment shares and the contribution to the change in residual
dispersion is 0.29.

To further investigate the importance of these employment shifts across
industries we follow Juhn et al (1993) and construct a labor demand index
for workers of different skill levels. Let output in industry 7, be given by

}/;- — F}(L:L], ...,LlOOj),

where L,; is the number of workers in percentile p. Assuming that the
production function Fj displays constant returns to scale, the 100x1 vector
of labor demand in industry j is given by

L;=Y; x Dj<W17 ey Wigo),

where D, is a vector of unit demand functions and W, is the wage rate
at percentile p. Changes in the industrial structure then implies that labor
demand changes as follows

dy;
dLj = Z TJ] X Lj.
J
To construct the demand index, I measure the change in output by the
relative change in value added by industry,® and L; is the distribution of
workers across industries by percentile over the entire sample.

Figure 3 displays the changes in relative demand of workers across the
distribution that are driven by reallocation of workers across industries. The
figure shows that the 1990’s has been characterized by rising demand for the
most skilled workers and a modest fall for all other skill-levels (except for
those around the 20th percentile who experienced a larger fall in demand).
At first, this suggests that recent demand changes can not be characterized
as both a shift towards high-paid jobs in professional services and a shift
towards low-paid jobs in trade and other services. However, Figure 3 also
shows that changes in relative demand by the private sector differs substan-
tially relative to those of the whole economy. In particular, demand for low
skilled individuals has increased in the private sector. Among high skilled

8Data is from Statistics Sweden: www.scb.se
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individuals the increase in demand in the private sector is confined to the
very top of the skill distribution.

The difference is due to the development in the public sector.’ Several
authors (e.g. Lindbeck (1997), Freeman et al. (1997)) have emphasized that
the dramatic expansion of the public sector in Sweden between 1970 and
1990 disproportionally involved the hiring of low skilled workers. Lindbeck for
example (1997, pp. 1280, 1311) argues that the expansion was "a consequence
of the government serving as ’an employer of last resort’," keeping up the
demand the demand for low and medium-skilled workers.

The figure indicates that a change occurred in the early 1990’s. The
low-skilled intensive parts of the public sector (Health and social services)
contracted and the skill-intensive parts (Education and Public administra-
tion) expanded.'’ As the demand for low-skilled workers in the public sector
fell more than it increased in the private service sector, the net outcome for
the whole economy was a slight fall. In sum, this suggests that employment
changes in the private sector indeed have been characterized by increased
demand for both low and high skilled workers, but that the development in
the public sector have counteracted the former change and re-enforced the
latter.

4 A comparison between Sweden and the Unites
States

In this section I compare results for Sweden with changes in the U.S. earnings
distribution. As changes in the U.S. wage distribution are well documented
elsewhere (recent studies include Autor et al. (2005b) and Lemieux (2005)),
I will highlight similarities and differences between the Swedish and the U.S.
experience. Table 7-10 shows the equivalent statistics for the U.S. earnings
distribution as those that were displayed in Tables 1-3 and 5 for the Swedish
earnings distribution. The results for the U.S. are derived using data from the
Current Population Survey (CPS). I use the same sample selection criteria
as Autor et al. (2005a) and have slightly more than 60 000 observations

9The public sector is defined as Health and social services, Education and Public ad-
ministration.

10There are two ways this change could have arisen. Either, the public sector was no
longer willing to act as an employer of last resort, or the political process determined to
change the composition of goods produced by the public sector.
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Figure 3: Changes in labor demand by earnings percentiles.
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per year. See Appendix A.2 for further details. To increase the number
observation in each demographic group in the U.S. data, I pooled the years
1989 to 1991 and 2000 to 2002. As for Sweden I focus on total earnings and
full-time workers.!* In the regressions on U.S. data, I add controls for race
(white/non-white), and year dummies (to handle year effects associated with
pooling of the data).

Several observations are worth noting. First, Table 7 shows the well-know
fact that earnings inequality is much larger in the U.S. than in Sweden.
The cross-sectional variance is twice as large and the P90-P50 and P50-
P10 gaps are approximately 0.2 log-points larger. Second, the change in
earnings inequality is qualitatively similar but larger in the U.S. Composition
effects and changes in residual inequality explain most of the change, but
their relative importance differ. Changes in residual inequality was more
imporatnt in the U.S., and compositional change was more important in
Sweden.

Third, as noted by Autor et al. (2005b) changes in prices and residual
inequality led to increased dispersion above the median, and more compres-
sion below the median in the U.S. Compositional changes re-enforced these
changes above the median, but counter-acted them below the median. As
a result, changes in the earnings distribution mainly occurred above the
median. In Sweden, the largest changes in the earnings distribution also oc-
curred above the median, but changes in prices and residual dispersion only
accounts for changes at the very top. The rise in the P90-P50 gap is largely
due to shifts in the Swedish labor force composition.

Fourth, Table 8 shows that accounting for compositional changes across
demographic groups has reduced the residual variance in the U.S. and Sweden
by a similar absolute magnitude. The effect of accounting for education and
industry is also similar. In contrast to Sweden, U.S. changes in the gender
(and race) composition increased the residual variance whereas changes in
the age composition decreased it.

Fifth, Table 9 shows that there are much smaller differences between
men and women in the U.S. than in Sweden, both in terms of overall changes
and in terms of which factors that account for these changes. Finally, Ta-
ble 10 shows that the overall change in residual dispersion is more evenly
spread across U.S. industries. The 8 industries contributing most to the
overall change in residual dispersion account for approximately 69 percent of

1T have also used all workers with similar results, albeit somewhat smaller in magnitude.

14



the change in residual inequality, and employs 72 percent of the workforce.
Moreover, the change in residual inequality was larger in contracting indus-
tries in the U.S., whereas the opposite was true in Sweden. The correlation
between the change in employment shares and the contribution to the change
in residual dispersion is -0.45 in the U.S., and as noted above 0.29 in Sweden.

Finally, Figure 4 graphs the changes in relative demand of workers across
the distribution, that are driven by reallocation of workers across industries.!?
The figure shows that the 1990’s has been characterized by modest demand
changes except at the very ends of the distribution. It is noteworthy, however,
that demand has increased for workers below the median and for the most
skilled, and fallen for upper 'middle-skilled’ workers. Moreover, contrary to
the Swedish case, there are no major differences between the private and the
public sector in the U.S. If anything, the increase in demand for low skilled
workers was larger in the public sector than in the private sector in the U.S.,
which stands in stark contrast to the Swedish experience.

5 Concluding Remarks

This paper decomposes the rise in cross-sectional earnings inequality in Swe-
den between 1990 and 2002 into changes in market prices of observable
characteristics, changes in the composition of the labor force across demo-
graphic groups and industries, and changes in unobservables, and compares
the Swedish experience with that in the U.S. The rise in earnings inequality
is in both countries a consequence of rising upper tail dispersion. Contrary
to the U.S. experience, where the rise is largely driven by changing market
prices of observables and increased residual dispersion, shifts in the Swedish
labor force composition have contributed positively to the rise in the P90-
P50 gap. The rise in the Swedish P99-90 gap is however entirely accounted
for by changes in prices and residual dispersion.

The diverging changes in the upper and lower half of the earnings distrib-
ution are not well understood. Autor, Levy and Murnane (2003) hypothesis
that routine tasks performed by workers in the mid-range of the skill distrib-
ution computers are easier to substitute for by computers, than non-routine
jobs, either low-skilled jobs in services or high-skill jobs in professional ser-
vices. The.increased usage of computers may then have had an asymmetric

2Data on U.S. output changes by industries are from the the Bureau of Economic
Analysis: www.bea.gov.

15



Log change in demand

0.25 T T

Total economy
— — — Private sector

02 b

01 I I I I

|
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Percentile
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impact on the demand for skills.

This paper finds evidence that the demand for 'middle-skilled’ workers
have decreased, which supports the idea that computerization may explain
the diverging trends. But the findings also suggest that employment decisions
made by the public sector can have a significant impact on the earnings
distribution. Employment in the public sector is used either to produce public
goods that differ from what would be demanded and produced if the workers
were instead employed in the private sector, or when used to produce close
substitutes to private sector output, most likely in a less efficient way.'® In
either case, public sector employment changes are determined by potentially
other factors than those driving employment outcomes in the private sector.
That public sector employment can be an important determinant for wage
outcomes has previously been emphasized by Edin and Topel (1997) and
Domeij and Ljungqvist (2006) and is a finding that merits further analysis.
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A Data

A.1 Swedish data

The Swedish data is drawn from the LOUISE database. This study re-
stricts attention to workers between ages 20-64. Self-employed workers are
not included. All results are based on total earnings defined as wages and
salaries paid by the employer (the variable Arbetsinkomst in LOUISE). It
also includes the following taxable work-related income transfers; maternity
and paternity leave payments and sickness payments. To focus on full-time
workers I remove those with income less than 25 percent of mean income
as a way eliminating those with short work spells.!* In the sample there
are between 3.3 and 3.9 million individuals each year; for 1990 and 2002 the
sample consists of 3,801,079 and 3,628,958 individuals respectively.

I use the following classification scheme for education. I divide individuals
into 4 groups; (i) less than high school graduates, (ii) high-school graduate,
(iii) some college, and (iv) college graduate. Note that a high-school diploma
can be obtained in Sweden after 11 or 12 years of schooling and I classify both
groups as high school graduates. Moreover, obtaining a traditional Swedish
college degree requires 3-5 years of studies depending on field of specializa-
tion. I thus classify individuals who have completed a 3 year university or
college degree as college graduates.

14This means that we remove approximately 2 percent of the sample each year.
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Finally, I classify individuals into 17 industries!®; Agriculture, Hunting,
Forestry and Fishing (01111-05025), Mining (10100-14500), Utilities (40110-
41002),, Construction (4511045500), Manufacturing, nondurables (15111-19300,
2111-25240), Manufacturing, durables (20101-20520, 26110-37200), Whole-
sale trade (50101-51900), Retail trade (52111-52740), Transportation and
warehousing (60100-64120), Information and communication (64201-64203),
Financial intermediation (65110-67202), Real estate and renting (70110-71402),
Administrative services, Entertainment, Accommodation and Food services,
Other community, social and personal services (55102-55529, 74501-74874,
90010-95000), Health and social care (85111-85329), Professional services
(72100-74409), Education (80101-80429), Public administration (75111-75300)
with SNI2002 codes in parenthesis. Note that there was a change in industry
classification in 2002. With one exception this had little consequence for the
classification used in this paper. The exception was day-care workers working
with 6 year old kids were prior to 2002 classified as working in Health and so-
cial care, but beginning in 2002 they were classified as working in Education.
To keep consistency, all day-care workers that work at the same workplace
in both 2001 and 2002 are classified as working in Health and social work.!

A.2 U.S. data

The results for the U.S. are derived using data from the 1990-2003 March
CPS Annual Demographic Survey files provided by UNICON, from which
we extract data for the years 1989-2002.!" Following Autor et al (2005a) I
exclude (i) the self-employed, (ii) individuals with less than 40 weeks worked
per year, (iii) individuals who work less than 35 hours per week, (iv) individ-
uals with allocated income, (v) individuals whose weekly pay (after topcode
adjustment has been made, see below) is less than $67 in 1982 dollars (I have
used CPI when transforming earnings into 1982 dollars), or whose hourly

15The choice of 17 industries is a results of aiming for consistency within each country
and between countries. For Sweden I have experienced 29 industries following the broad
industri categories in the SNI2002 classification. Results are very similar. As the samle
for the U.S in smaller I have experimented with using a smaller set of industries (8), and
results are again very similar.

16T have also excluded the year 2002, and focused on changes during the period 1990-
2001. Results are very similar.

17See Autor et al (2005b) for a disucssion of the relative merits of using the CPS March
data or the May/ORG data.

20



wage exceed 1/35th the topcoded value of weekly earnings. To give an indi-
cation of the sample size, the number of remaining observations are 141,211
for the years 1989-91 and 252,132 for the years 2000-2002.

Prior to March 1989, wage and salary income is reported in the CPS as a
single variable, that is topcoded at between $50,000 and $99,999. Beginning
in 1989, wage and salary income is reported in two separate variables, corre-
sponding to primary and secondary earnings. Beginning in 1996, topcoded
earners are assigned the mean of all topcoded earners (averages when indi-
viduals are grouped according to sex, race and worker status).I follow Autor
et al. (2005a) and (i) topcode primary and secondary earnings separately
before summing them, (ii) recensor primary and secondary earnings for the
years 1996-2002 to their topcode values and (iii) multiply topcoded values
by 1.5.

I use the following classification scheme for education; (i) less than 12
years of schooling, (ii) high-school graduate (completed 12 years of school-
ing), (iii) some college, and (iv) college graduate. College graduate include
individuals who have completed 16 years of schooling. In 1992 there was
a change in the recording of educational attainment. To keep consistency
in classification I follow the suggestion in the UNICON documentation and
classify individuals whose 13th year of schooling is not completed as 'with
some college’.

I classify individuals in 17 industries using the CPS industry classifi-
cation as follows. For the 2003 wave; Agriculture, Hunting, Forestry and
Fishing (170-290), Mining (370-490), Utilities (570-690), Construction (770),
Manufacturing, nondurables (1070-2390), Manufacturing, durables (2470-
3990), Wholesale trade (4070-4590), Retail trade (4670-5790), Transporta-
tion and warehousing (6070-6390), Information and communication (6470-
6780), Financial intermediation (6870-6990), Real estate and renting (7070-
7190), Administrative services, Entertainment, Accommodation and Food
services, Other community, social and personal services (7580-7790, 8560-
8690), Health and social care (7970-8470), Professional services (7270-7590),
Education (7860-7890), Public administration (9370-9590). For the 1990-
2002 waves; Agriculture, Hunting, Forestry and Fishing (10-32), Mining
(40-50), Utilities (450-472),, Construction (60), Manufacturing, nondurables
(100-229), Manufacturing, durables (230-392), Wholesale trade (500-571),
Retail trade (580-691), Transportation and warehousing (400-432), Informa-
tion and communication (440-442), Financial intermediation (700-711), Real
estate and renting (712), Administrative services, Entertainment, Accom-

21



modation and Food services, Other community, social and personal services
(721-810, 872-881), Health and social care (861-871), Professional services
(882-893), Education (842-860), Public administration (900-932).

22



‘stsejuared UM (#n)apa ur 98ueip [B)0} JO AIRYS 90N

(L85°0) (868°0) (8¢8°0) (000°T) (000°T)
91100 6910°0 6910°0 L6100 L6100 €00z 01 0661 @3ueYD
Ansnpur 2y o8 2y uoljeONpPd 29  ISPUSS (*n)uva

Ul HOUNLISIP oY} 10§ SUI[[01UO)

9oTURLIRA TRTIPISOI O1[) PUR 1990 uorsodwion) g S[qel,

‘stsotjuered UMM o3URYD [RI0) JO 9IRYS 90N

GRG0°0 €600°0 8G¢0°0 9¢0T°0 ¢999°0 92950 deS 06J4-66d
8¢c00 97€0°0 6700°0— Gce00 L50S°0 cesv o des 06d-06d
08000 ¥E€10°0 L¥00°0— L910°0 TLT19°0 ¥009°0 deS 014-05d
9¢70'0— Gc100 18¢0°0 1¢00°0— 8¢95°0 66950 des 14-0Td
(86€°0) (€87°0) (0z1°0)

91100 0r10°0 Ge00°0 062¢0°0 ¢01c0 CIST0 SOOUBLIBA TBUOI}I9S-SS0IT

sorjrjuenb pue sorjryuenb sootxd o8ued
soot1d paAlosqou) paAIRsqQ paAIRsqQ ®10L, 20072 0661

200Z 03 0661 :Arenbour suruIes YSIpomgG Ul Sa8ury)) :T S[(R],



‘stsotjuared UTYIIM UOTSIOASIP [RNPISOI [[RIGAO UL dSURYD JO SIRYS:DION

760°0 GG0'0 (€10°0—)  ST00°0— 69100 L¥00°0 ¢810°0 "peIs a3a[0)

880°0 690°0 (2sT0) Gca00 1¥700°0 G070°0 1,900 939[[00 duI0g

1120 Ve 0 (6£0°0) GT00°0 6,000 Gc100 61200 [00TPs YSIH

00T°0 Gqc1ro (¥60°0—)  2L00°0— 0v000— 0¥00°0 LL00°0— [ooyps YSIy >

€670 c67°0 (01T°0) 9¢00°0 LLTO0 8800°0 1620°0 v USWOM

2200 ¢90°0 (121°0) 8200 60100 T.00°0 ¢910°0 "peIs a3o[[0)

8L0°0 9600 (0L2°0) 6870°0 ¢1e00— 0970°0 9¢90°0 08o[[00 durog

€6¢'0 Sve o (022°0) ¢1100 G000°0— ¥000°0 TTT10°0 [00s YSI

00T°0 Sv10 (012°0) LVT0°0 ¢900°0 €€00°0 €vec00 [ooyos YSIy >

2060 80¢°0 (068°0) €0c0°0 LCT00 0TTO0 6670°0 v UsN
(000°1) 91100 07100 ¢r00°0 06200 v

2002 066T sorjrjuenb pue sorjrjuenb sootxd a8ueyo

ordures jo areygq soot1d poaAldsqoun) paAIRsSqQ paAIRsqQ Telor,

2007 01 0667 :SSuTUIes 9[RUIS] PUE S[RUWL JO 9OURLIBA [RUOI}IS-SSOID 9} UI saSuey) :¢ 9[qel,



01400 £€€20°0 LL90°0 G1€0’0 89700 Gcoco 06600 66.0°0 LLE0°0 €180°0 Se[qeAssqourn
9900'0— 6¢00°0— L2000 ¥800°0— T1990°0 ¥6¢0°0 76€00°0— €€00°0 66000 200070 sorjryuenb
0¢e00 662070 L€2¢0°0 86000 66€£0°0 99100 98100 T€00°0 61000 97¢0°0 sootrd  JO 3090
G900 €00T°0 1760°0 6¢€0°0 8TST0 97¥¢ 0 ¢ritTo £€980°0 G670°0 9¢¢1'0 des 06J4-66d
Gec00 96200 6¢c0'0—  €6¥0°0— TE00°0 97400 Gov0°0 69000 0TT0°0 VL10°0 so[qeAlesqoun
¢0v0°0 0€10°0— €600°0 2800°0— €910°0 06000 8900'0— ¥ITI00 97000 00 sorjruenb
8¢90°0 L090°0 12¢50°0 ¢c100 6.10°0 0¢e00 91700 TT00°0— 65000 ¢610°0 sootrd  JO 3090
Q9210 €L20°0 98€0°0 8G70°0— €LE00 96800 ¢GL0°0 €L10°0 Q1200 0TS0°0 des 0¢d-06d
8G¢0'0— €60T°0 67€0°0 €100 8L10°0 €910°0— LL8T0 G9¢0°0 €690°0 geeoo so[qealesqoun
98200 96€0°0 ¢ve00 ¢010'0— ¢9€0°0 8700 ¥L60°0— 8¥c0'0— ¥¥E00 2900°0— sorjryuenb
29¢0'0— ¢670°0 8900°0— 9900°0— 9900°0— ¢S00'0— 79600 G000'0— 86000 LCT0°0 sootrd  JO 3090
66€0°0— ¢¥61°0 €¢s0°0 97200 ¥.70°0 7€00°0 99810 ¢110°0 GL0T0 ¢6S0°0 des 01J4-06d
1660°0— 9.8T°0— 6¢S0°0— 69¢0°0— 0970°0— 0T7V0'0— 67Sc’0— 97L0°0— €080°0— 9080°0— so[qeAlesqoun
¢L00'0— 99100 00T0'0— 9900°0— 8800°0 1700°0 L8G0°0 €vec00 €1¢0'0— L6100 sorjryuenb
66¢0'0— ¢€90°0 €610°0 10200 292¢0°0 L6€0°0—  €1€0°0 €600°0 12100 ¢e100 soorid - jo 309p0
¢0L0'0— 6L0T°0— 9¢¥0°'0— G¥I0°0— FOTO0— 99L0°0— 6L9T°0— 0SP0°0— G680°0— LLVO'O— des 14-01d

‘peis 23000 [ootps [ootps ‘peis 030100 [ooyps [ootps ur oguey))
odoriop  ewog UYSIH  YStH > vy 939[[0p  ewog USIH  YSiH > v

UOTIOAA UOA

2007 03 0661 :Ay[enboul sSUIIRS S[RWIL] PUR S[RWL Ul SOSURY) :f 9[(R],



S901AI0S TeUOSIOd puR [RID0S ‘AJTUNUITIOD I9Y}() ‘SOJTAISS POO,] PUR UOIJRPOUWIOIDY ‘JUOUIUIRIIIIUG] ‘SOITAIOS SATJRIJSTUIUIPY OPN[OUI SOITAING
‘stsoyjuared UTYIIM UOISISASIP [BNPISAI [[BISA0 UT 9SURYD JO 9IBYS :DI0N

190°0 79070 (062°0)  86£0°0 9500°0 7100°0 8970°0 UOTROTUIIIUIOD pue UOFRULIOU]
7¢0°0 €¢0°0 (F71°0)  1890°0 V100 96100 6.60°0 UOT)RTPOULIYUT [RIOTreUT,
G90°0 7700 (¢€1°0) 2€€00 ¢0¢0°0— 9600°0 L2200 SOOIAIOS TRUOISSOJO1]
G60°0 9.0°0 (60T°0)  LGTO0 1900°0 61000 L620°0 SOOIAIRS
790°0 G90°0 (860°0) 99100 8100°0 7¥00°0 L2c0°0 opeI} o[ese[OY M
€500 690°0 (L60°0) 95100 9¢00°0— 100070 1€10°0 UOT)ONLISUO])
1€1°0 1710 (190°0)  L¥00°0 8600°0 ¢000°0— €VI00 Spoo3 djqemp ‘Furmioenur|y
05070 160°0 (6£0°0) #8000 G810°0 G100°0— ¢5¢0°0 opel} [Ie19Y
(000 1) 91100 0¥10°0 &v00°0 16¢0°0 SeLSnpul [[V
QoueLIeA
2002 0661 seryrquenb pue soryyurRNb soord [RUOI)098-SS010
ordures jo areyg soot1d paAIasqou) paAIRSqQO PaAIRSq (O ur oSueT 1RI0T,

200Z-066T :UOIsIodsIp [BNPISOI Ul 93URYD [[BISAO 0} 1SOW SUIINJLIJUOD SOLIISNPUI § Y, :C 9[(L],



(' Anysnpurt ur poopduro oxe jer) oFuURI A[1JUedI0d O} UL SIONIOM JO JUDIOJ :0JON

L6°8 71’9 19°€ UOTYRIISTUTUIPR I[N J
G9°4L 619 9¢'6 uoryRONpH
07T 8¢°¢ ¢T'e SODIAIOS [RUOISSOJOI]
ce'8 96°'1¢ €1°9¢ 9I®) [BIDOS pu® U)o
I8°T o0'C 0L'T Surjyual pue 93e)so [edY
1S 66°T e’ UOI}RIPOULIDJUI [RIOURUIL ]
0€'G 44w G091 S9OIAISG
aR'¢ 069 €0°S UOTIRITUNUIUIOD PUR UOTJRUWLIOJUT
670 6¢°0 310 gursnoyprem pue uoryejrodsuel],
¢8'1 qcv LE6 oper} [reyy
816 00°2 o7'vy aper) o[eSA[OY A\
ian! GL 9T 6L So[qeINp ‘SULINIORINURIA
8¢'S G99 167 SO[qeINPUOU ‘SULINIORJNURA
L9°¢ g8'q 1T°¢ UOI}ONIISUO))
91 870 €¢0 SOIIIIN
1€°0 61°0 60°0 Sururpy
70T 98°'T 1¥7'¢ SurysI{ pue AI19s910 ‘SUUNY ‘OIN)NOLISY

00T1-06 GG-G¥ 0T1-0
[OIIUR0IO]

200z-0661 se[ueoIad £q uonnqIustp A1ysnpuy :9 o[qey,



‘stsopuazed urypa (#n).pa ur oSuetd @103 JO AIRYS OJON

(€22°0) (668°0) (828°0) (156°0) (610°1) (000°1)
6Lc0°0 8€€0°0 1€€0°0 86€0°0 ¥8€0°0 LL60°0 €0-000¢ ©3 T6-686T d5uey)
Anysnpur 29 o0rI 5 oge 2y uoreONpe 2y  I9puel (*'n)aa

Ul UOTINQLI)SIP o1} I0J SUI[[OIFU0))

surures ‘g’ U 90URLIBA [RTLPISAI oY} pue s309fe uorysoduwio)) :g 9[qe],

‘stsoyjuared UM 28urYD [B10) JO BIRYS :D)ON

¢%90°0 T110°0 04T0°0 €€60°0 7180 80¢L0 de3 0Gd-06d
LT00°0— €4T0°0 £900°0— 8900°0 048L°0 G08L°0 de3 01d-0¢d
(265°0) (g1€°0) (€60°0)
¢Lc0°0 G¥10°0 €700°0 0970°0 101¥%°0 0¥9¢°0 SOOURLIRA [RUOT}D9S-SSOIT
sonrjuenb pue sorjryuenb soorid o8ued
soot1d paaesqouf) poALRSqQO poAIRSq(O [®I0L ¢0-000¢ 16-066T

20-000z 0} 166861 :Ayrenbour sSurures ‘g () ur soBuey) 1 AR,



‘stsotjuared UTYIIM UOTSIOASIP [RNPISOI [[RIGAO UL dSURYD JO SIRYS:DION

€610 0TT"0 (991°0) 06€0°0 L0T0°0 T000°0 86700 "peIs a3o[0)
7610 T1T°0 (zo1°0) 96200 90000 ¢600'0— 01200 939[[0d duI0g
9¢1°0 6ST°0 (911°0) 88100 €700°0 Sv00°0— 98100 [00TPs YSIH
8¢0°0 L€0°0 (¥10°0—) 0010°0— G1000— L600°0— €1c00— [ootps YSI >
0€v0 SIV'0 (82€°0) L¥¢0°0 9¢10°0 YITO0 L670°0 v USWOM
8LT°0 €91°0 (6¥2°0) 7660°0 20200 8¢00°0— 69400 "peIs 2310
¢s1'0 LET0 (6s1°0) 6200 68000 8L10°0— €020°0 0go[[00 dur0g
78170 20¢°0 (012°0) €9¢0°0 L500°0 0LT00— 67100 [00s YSI
G600 GL0°0 (910°0) €600°0 0c000— ¢le0'0— 6L10°0— [ooyos YSI >
0LS°0 ¢3¢0 (229°0) 16¢0°0 6610°0 6600°0 6860°0 v USIN
(000°1) ¢L200 Sr10°0 £€700°0 0970°0 v
20-000Z 16-686T sorjrjuenb pue sorjrjuenb sootxd a8ueo
ordures jo areygq soot1d poAldsqou) paAIRsqQ paAIRsSq() TeloT,

20-000Z 0% 16-686T :'S'() oY} Ul SSUIlIRS 9[eUI9] PUR S[RUI JO 9OUBRLIBA [RUOI}IDS-SSSOID 91} Ul S9SURY) :6 9[qR],



S901AI0S TeUOSIOd puR [RID0S ‘AJTUNUITIOD I9Y}() ‘SOJTAISS POO,] PUR UOIJRPOUWIOIDY ‘JUOUIUIRIIIIUG] ‘SOITAIOS SATJRIJSTUIUIPY OPN[OUI SOITAING
‘stsoyjuared UTYIIM UOISISASIP [BNPISAI [[BISA0 UT 9SURYD JO 9IBYS :DI0N

z01'0 621°0 (G8T°0) 96£0°0 620070 cL10°0 L6€0°0 Spo08 o[qeIp ‘SULMICINURI
¢80°0 180°0 (960°0) 82£00 €600°0— 01000 ¢8%0°0 uoryeonpy|
L2070 090°0 (€60°0) <Tv00 720070 8€00°0— 29700 TOTYRIPOULISNUT [RIDURIIL]
650°0 790°0 (080°0) 8700 1G00°0— 7600°0 06€0°0 UOIYRIISIUTWIPR O[N]
021°0 ¢60°0 (120°0) 20200 9600°0 12L10°0 ¥.70°0 SOOIAIOG
021°0 ¢TI0 (12000) 28100 €810°0 17000~ 6620°0 ope} [rejoy
¢90°0 z60°0 (L80°0)  €L10°0 99000 ¢600°0 $€€0°0 SPOO3 d[(eINP-UOU ‘FULMIDBRINURY
6700 870°0 (160°0) 96200 0100°0— 65000 0¥€0°0 Sursnoyarem pue uorjejrodsuedy,
(000'T) 2,200 SF10°0 £700°0 09%0°0 soLysnpul [y
wogdﬁﬁ\w
Nouocom ﬂmumwmﬂ m@ﬁﬁgdﬂv UQ@ m@ﬂﬁﬁdS@ mwoﬁm ﬂmgoﬁowmuwwpﬂo
odures jo areyg sooLId PoOAIRSqOU() paAIesqQ poaATesqQ ur 93ueyd [e)0],

20-000Z ©% 16-686T 'S’ Y} Ul UOISIodSIp [enpIsal Ul 93URYD [[BISAO Of ISOW SUIINLIIUOD SSLIISNPUI § ST, :0T O[qRI,



