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Abstract

In this paper, we review the evidence for job polarization in the U.S. and provide a
description of the occupational employment changes that characterized the U.S. labor
market during the 1970s, 1980s, and 1990s. We begin by replicating the existing job
polarization trends, which are produced using a modified occupational coding scheme
intended to make occupational categories comparable over time. Using two alternative
procedures to obtain consistent occupational codes across decades, we show that the
finding that jobs polarized in the 1990s relative to the 1980s no longer holds. Instead, we
find that occupational employment shifts were very similar during the two decades. In
addition, we demonstrate that the method used to rank occupations according to their skill
content has a substantial impact on the employment growth in low-skill job categories.
Finally, using an additional occupational crosswalk that allows us to obtain consistent
occupational categories from 1970 to 2002, we provide evidence in favor of a long-term
trend towards employment growth in high-skill jobs and employment decline in some
middle-skill jobs, but no sharp contrast between the 1980s and the 1990s. Our findings
suggest that the evolution of the occupational employment structure and the divergent wage
growth patterns observed during the 1980s and 1990s do not easily fit within the

routinization story as usually told.
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1 Introduction

A number of recent papers show that over the last two decades, employ-
ment growth in the U.S. and other advanced economies has been charac-
terized by a marked pattern of job polarization (for a review, see Acemoglu
and Autor (2010)). Job polarization occurs when the employment shares
accounted for by high-skill and low-skill jobs grow faster than the employ-
ment share accounted for by middle-skill jobs. The most widely used ex-
planation for this employment growth pattern is a nuanced version of skill-
biased technological change based on the “routinization” model developed
by Autor, Levy, and Murnane (2003).

Interest in job polarization often stems from its presumed connection to
wage inequality. Indeed, the first studies that document the job polariza-
tion trends also examine the accompanying wage growth trends to deter-
mine whether they follow a similar pattern (see Autor, Katz, and Kearney
(2006, 2008); Goos and Manning (2007); Dustmann, Ludsteck, and Schoen-
berg (2009)). For the U.S., Autor, Katz, and Kearney (2006, 2008) find that
both the changes in the wage structure and the changes in the employ-
ment structure followed a monotone growth pattern during the 1980s and
a polarized growth pattern during the 1990s. Based on this evidence, they
argue that technological change has played a central role in the reshap-
ing of the U.S. wage structure because computer technology reduces the
demand for “traditional middle-class jobs” (Goldin and Katz (2008)). This
has been an influential finding in the literature since several researchers
have interpreted the slowdown in wage inequality growth in the 1990s as a
challenge to demand side explanations for expanding wage inequality, such
as skill-biased technological change (see, for example, Card and DiNardo
(2002); Lemieux (2006)).1

Despite recent evidence of employment polarization in the U.S., the ex-
isting literature is nevertheless unclear about the timing of this phenomenon.
While more recent papers suggest that U.S. job polarization started in the
1990s, several earlier papers showed that this trend was already unfolding
in the 1980s (see, for example, Juhn and Murphy (1995); Acemoglu (1999);
Juhn (1999)). Since the timing of job polarization is important to under-
standing labor market developments, including the evolution of the wage
structure, this issue deserves further attention.

The purpose of this paper is to reexamine the changes in the U.S. em-
ployment structure during the 1970s, 1980s, and 1990s. Our main finding is
that the recently documented patterns of U.S. job polarization in the 1990s
relative to the 1980s are based on a modified occupational coding scheme
that leads to systematic occupational mismatch. When we address this
problem, we find that there has been a long-term trend towards employ-
ment growth in high-skill jobs and employment decline in some middle-skill

In fact, several earlier papers argue that the “shrinking middle” and, in particular, the
decline in manufacturing employment are major sources of the increase in lower tail inequality
during the 1980s (Bluestone and Harrison (1988); Borjas and Ramey (1995); Juhn (1999)).



jobs, with no major differences between the 1980s and the 1990s. Our evi-
dence suggests that current explanations for the changes in the patterns of
wage inequality between the 1980s and the 1990s that are based on changes
in the occupational employment structure should be reexamined. The next
section discusses several methodological issues related to the measurement
of the changes in the distribution of employment, Section 3 describes the
data that will be used in the analysis, Section 4 reassesses the empirical
evidence in light of the methodological issues previously discussed, and Sec-
tion 5 concludes.

2 Background and Methodological Issues

There are numerous studies that measure changes in the relative de-
mand for skills by means of changes in the distribution of jobs. However,
while in the earlier literature jobs are typically represented by industry-
occupation cells (see, for example, Katz and Murphy (1992)), in the more
recent studies they are defined exclusively by occupations. One reason for
this change is the “routinization” model developed by Autor, Levy, and Mur-
nane (2003), which relates computer technology to the types of tasks that
workers perform at their jobs. Job tasks are less likely to vary across in-
dustries once occupational differences are taken into account. This model
is based on the idea that computer capital is a close substitute for workers
performing routine tasks and a complement to workers performing non-
routine abstract tasks. Under the assumption that routine tasks are con-
centrated in middle-skill jobs and non-routine abstract tasks in high-skill
jobs, the model predicts that a fall in the price of computer capital will lead
to a decrease in the employment share accounted for by middle-skill jobs,
and an increase in the employment share accounted for by high-skill jobs.2
Since this paper is concerned with a reassessment of the evidence for job
polarization, we adopt the approach of defining jobs by occupations.

The body of literature on job polarization largely follows Goos and Man-
ning (2007), who identify shifts in the relative demand for skills by ranking
occupations based on some measure of occupational skill content, and ex-
amining changes in the shares of employment accounted for by different
occupational skill groups. Goos and Manning (2007) and Dustmann, Lud-
steck, and Schoenberg (2009) measure the skill content of occupations by
the occupational median wage, Autor and Dorn (2009, 2010), Goos, Man-
ning, and Salomons (2009), and Acemoglu and Autor (2010) by the occu-
pational mean wage, and Autor, Katz, and Kearney (2006, 2008) by aver-

2Another reason for the focus on occupations is that the industrial composition changes that
took place during the 1990s played a less important role in the observed polarization of the
employment structure. Recent results from a shift-share decomposition analysis conducted by
Acemoglu and Autor (2010) indicate that most of the post-1980 changes in the distribution
of employment can be explained by within-industry employment shifts away from routine-
intensive occupations.



age years of education in each occupation. In all cases, the exercise is to
rank occupations based on the chosen skill content measure in a base year,
and then see how the distribution of employment changes across different
percentiles of the occupational employment distribution. Middle-skill jobs
correspond to occupations with average years of schooling (or mean/median
wages) close to the median of the occupation-specific distribution of school-
ing (or wages). In our empirical work, we follow this approach and use both
skill content measures to rank occupations.

A major issue in examining changes in the distribution of employment
across occupations is having consistent occupational categories over time.
In the U.S., however, the occupational classification system used to cate-
gorize jobs into specific occupations is periodically revised to better reflect
the world of work. When these revisions are substantial, a one-to-one map-
ping between the occupational categories of the new system and those of its
predecessor becomes problematic. One such major revision occurred when
the 1980 Standard Occupational Classification System was replaced by the
2000 Standard Occupational Classification (SOC) System. Since the 1980
and 2000 SOCs were used to develop the 1980, 1990, and 2000 Census
occupational classification systems, which, in turn, were adopted by most
wage and employment surveys, this revision created an important break in
the time series for occupational data between 1990 and 2000. The key dif-
ference between the 1980 and the 2000 SOCs is the rearrangement of the
classification system using the concept of “job families” (for more informa-
tion, see Scopp (2003)). The main objective was to place people who worked
together in the same occupational groups, regardless of their skill levels. As
a result of this revision, many detailed occupational categories and parts of
these categories shifted between the 1990 and 2000 Census occupational
classification systems, which led to a “movement” of workers from one oc-
cupational category to another due to a classification change rather than
a real change in the workforce. Some of the major differences between
the 1990 and 2000 Census data that are particularly important in the con-
text of the job polarization literature are an increase in management and
service-related occupations, and a decrease in clerical, maintenance, and
production occupations.

In order to overcome this limitation, several U.S. studies have relied on
an occupational coding scheme developed by Meyer and Osborne (2005),
which is designed to make occupations in each Census year comparable to
the 1990 Census. The occupational categories of this scheme were created
by aggregating the original 504 detailed categories used in the 1990 Census
data into 389 broader categories, which were then mapped to the original
509 detailed categories used in the 2000 Census data. Although the use
of more aggregate occupational categories makes the mapping between the
two Census occupational classification systems more reliable, the problem
is not completely eliminated since many of the detailed categories used in
the Census 2000 data cannot be precisely mapped to the broader categories
of the new system. As we demonstrate below, this modified occupational



coding scheme has several drawbacks that make occupational employment
comparisons between the 1990 and 2000 Censuses unreliable.

A main objective of this paper is to examine changes in the U.S. occu-
pational employment structure across decades using an alternative to the
Meyer and Osborne (2005) occupational coding scheme. We propose two
new complementary approaches. The first approach will use the 1990 and
2000 Census data and will bridge the two occupational classification sys-
tems using the original U.S. Census Bureau occupational crosswalk (for de-
tails, see Scopp (2003)). This crosswalk is based on a “double-coded” sam-
ple and shows the redistribution of each 1990 occupational category into
various 2000 occupational categories. In other words, it provides informa-
tion on the proportions of workers that moved across different categories.
Since the analysis of job polarization trends does not require individual-
level data, these proportions can be used as weights in the 1990 Census
data to determine the 1990 distribution of employment across 2000 occu-
pational categories. The second approach will use the 1990 Census data in
combination with 1999-2002 data from the March Supplement of the Cur-
rent Population Survey (March CPS).

3 Data and Samples

The empirical analysis in this paper is based on two data sources: the
Census data for the years 1970, 1980, 1990, and 2000, and the March CPS
data for the years 1971 to 2002. The Census data come from IPUMS-USA
(Ruggles, Sobek, Alexander, Fitch, Goeken, Hall, King, and Ronnander
(2008)) and include labor force and demographic information for 1 percent
of the U.S. population in 1970, and 5 percent thereof in each of the remain-
ing three years. The main advantage of the Census data is to be found
in the large sample sizes, which are necessary for an analysis of employ-
ment changes within detailed occupational categories. We obtain the March
CPS data from IPUMS-CPS (King, Ruggles, Alexander, Flood, Genadek,
Schroeder, Trampe, and Vick (2010)) and extract a sample that is compara-
ble to our Census extracts. The main advantage of the March CPS is that
it uses the 1990 Census occupational classification system until 2002, and
so it allows examining the 1990-2000 changes in the distribution of occu-
pational employment using the same classification system. For both data
sources, only individuals with ages between 18 and 65, employed in the
civilian labor force at the time of the survey, not living in group quarters,
and not performing unpaid family work are used in the analysis. More de-
tails on the processing of the data and the construction of the samples can
be found in Appendix A.



4 Empirical Findings

4.1 Reassessing the Evidence for Job Polarization

The most widely cited evidence for the polarization of the employment
structure in the U.S. is given by a figure that first appeared in Autor, Katz,
and Kearney (2006), and was later used by Autor, Katz, and Kearney (2008)
to show that the occupational employment growth was monotone in skill
during the 1980s and polarized during the 1990s. The figure is constructed
by ranking occupations based on some measure of skill in 1980, grouping
the ranked occupations into percentiles of employment, and then plotting
the smoothed percentage changes in employment in each of the resulting
skill percentiles for the 1980s and 1990s. In the top left panel of Figure
1, we replicate the figure in Autor, Katz, and Kearney (2008) using U.S.
Census data extracted to be comparable to those used in their study. In this
figure, we rank occupations based on their average years of education, and
use the Meyer and Osborne (2005) occupational coding scheme to bridge the
1990 and 2000 Census occupational classification systems. As can be seen,
during the 1990s, the changes in the shares of employment accounted for
by different occupational skill groups follow a U-shaped pattern, implying
that jobs have indeed polarized during this decade.

The purpose of this section is to highlight the sensitivity of this finding
to the method used to deal with the occupational coding changes in the U.S.
Census. This is of particular concern when making comparisons between
the 1980s and the 1990s, since the occupational classification system was
completely revised for the 2000 Census. As a result of this revision, there
is considerably more noise when estimating employment changes for very
detailed occupational categories in the 1990s compared to the 1980s. We
argue that this noise, as well as the presence of significant outlying obser-
vations, has a dramatic impact on the shape of the smoothed changes in
occupational employment shares.

The top right panel of Figure 1 shows the same smoothed estimates as
in the top left panel together with the raw data behind them. It is impor-
tant to note when interpreting the top right panel that the smoothed lines
are the exact same ones as those reported in the top left panel, and that
the only difference between the two figures is the scale of the y-axis. An im-
portant finding revealed by the plot of the raw data is that the 1990s have
several extreme observations. In fact, the standard deviation of the per-
centile employment changes is nearly twice as large in the 1990s compared
to the 1980s (0.37 compared to 0.23). These outlying observations have
a considerable impact on the overall shape of the smoothed curve in the
1990s, and whether they represent actual percentile employment changes
or other factors, such as coding error, is crucial to the interpretation of the
observed U-shaped pattern of employment growth. A close inspection of the
percentage change in occupational employment during the 1990s, which we
document in Appendix B, reveals two sources of error: the first is the result



of several problematic coding choices, and the second is related to the sys-
tematic occupational mismatch inherent in the occupational coding scheme
developed by Meyer and Osborne (2005). The problem with this occupa-
tional coding scheme lies in the way in which the new occupational codes
are constructed. An individual in the 2000 Census is assigned a unique
occupation in the 1990 Census occupational classification system based on
the most likely occupation given by the original U.S. Census Bureau oc-
cupational crosswalk. In some cases, this procedure produces one-to-one
matches; in many others, however, some 2000 Census occupations end up
being split across many 1990 Census occupational categories. In these lat-
ter cases, assigning a single 1990 Census occupation to individuals in the
2000 Census can result in substantial occupational mismatch.

We assess the sensitivity of the documented pattern of occupational em-
ployment growth to the Meyer and Osborne (2005) occupational coding
scheme in two ways. First, since the figure is produced with data aggre-
gated at the occupation level, we argue that there is no need to assign each
worker in one Census year a unique occupation from the occupational clas-
sification system used in the other Census year. Instead, we can use the
original U.S. Census Bureau occupational crosswalk directly to assign frac-
tions of workers in each occupation in the 1990 Census to 2000 Census
occupational categories.® This crosswalk is constructed by recoding a sam-
ple of workers from each occupation in the 1990 Census using the 2000
Census occupational classification system, and gives the proportion of each
1990 occupational category belonging to each 2000 occupational category.
Using these conversion factors, we assign proportions of workers in 1990
to 2000 occupational categories. Of course, we must also perform a similar
conversion of the 1980 Census data. Crosswalks are not available for 1980
to 2000 conversions. However, since there were only minimal changes be-
tween the 1980 and 1990 Census occupational classification systems (all of
which allow for a one-to-one mapping between the occupational categories
of two systems), we use the same conversion factors from the 1990 to 2000
crosswalk. Second, as a robustness check, we also examine the same oc-
cupational employment growth trends using 1999-2002 March CPS data
instead of 2000 Census data. The 1990 Census occupational classification
system was used in the CPS data from 1991 to 2002. Therefore, by com-
bining Census and CPS data, we are able to obtain consistent occupational
codes from 1980 to 2002.

We report results from these exercises in the bottom panels of Figure
1. As can be seen, the two alternative procedures used to obtain consis-
tent occupational codes lead to similar findings and do not reproduce the
U-shaped pattern of occupational employment growth reported in the top

3The crosswalk provided by the U.S. Census Bureau is designed to convert the 1990 oc-
cupational codes into the 2000 occupational classification system. It is also possible, but not
recommended, to use this crosswalk to convert the 2000 occupational codes into the 1990 oc-
cupational classification system. When we do this, the results are nearly identical.



left panel of Figure 1.* When we use the U.S. Census Bureau crosswalk,
the standard deviation of the percentile employment changes in the 1990s
falls from 0.37 to 0.23 (thus becoming the same as in the 1980s), and when
we use the 1999-2002 March CPS data, it falls to 0.26. In Appendix C, we
report results using the same procedures, but ranking occupations by their
mean log wage in 1980.> Based on these findings, we conclude that the
divergent pattern of occupational employment growth observed during the
1990s, which is commonly referred to as job polarization, is largely the re-
sult of smoothing over extreme occupational employment changes that are
mainly due to the revision of the occupational classification system prior to
the 2000 Census.

4.2 Measuring the Skill Content of Occupations

In this section, we assess the sensitivity of the changes in occupational
employment to the skill content measure used to rank occupations. Much
of the literature ranks occupations based on a measure of education or
wages, usually without formal justification. Our results so far indicate
that the shape of the overall pattern of occupational employment growth
varies considerably with the method used to rank occupations, particu-
larly for occupations at the bottom of the skill distribution. For example,
the smoothed percentage changes in occupational employment obtained by
combining Census and March CPS data reveal more employment growth
at the bottom of the occupational skill distribution when occupations are
ranked by their mean log wage instead of their average years of education
(see Appendix C and the bottom right panel of Figure 1). However, a clear
interpretation of this difference is complicated by the fact that the smooth-
ing procedure used to produce the overall pattern of changes is very sen-
sitive to outlying observations. To avoid this issue, we group occupations
into skill deciles using either average years of education or mean log wage
within occupations in 1980, and plot the unsmoothed percentage changes
in employment in each of the resulting occupational skill deciles.

The top panels of Figure 2 show the changes in the occupational em-
ployment structure during the 1980s (left panel) and 1990s (right panel)
when occupations are ranked by their mean log wage in 1980. Each bar

4Plots of the raw data using these alternative procedures are reported in Appendix C.

5 Appendix C also shows results using an occupational coding scheme developed by IPUMS
based on the 1950 Census occupational classification system. While we do not believe that this
coding scheme is appropriate for comparisons of occupational employment changes between
recent decades, we use it as an additional robustness check and find very similar results to
those reported above. The occupational codes included in this scheme are quite aggregated
compared to the ones developed by Meyer and Osborne (2005), and therefore may be subject to
less mismatch. Interestingly enough, Meyer and Osborne (2005) report that the codes based
on the 1950 Census perform similarly to their proposed codes based on the 1990 Census for
several measures of consistency over time. In Appendix D of Meyer and Osborne (2005), the
codes based on the 1950 Census show less extreme changes in the shares of employment
between 1990 and 2000 compared to the codes based on the 1990 Census.



indicates the percentage change in employment in the corresponding occu-
pational skill decile. In the lowest occupational skill group, represented by
decile 1, employment growth was very modest in each decade. In contrast,
occupational employment fell considerably in skill deciles 2, 3, and 4, and
then rose again in skill decile 6, before falling in skill deciles 7 and 8, and
finally rising once more in the highest two occupational skill groups. What
is notable about these plots is that the pattern of employment growth has
more of a “W” shape than the “U” shape that is normally associated with
polarization. Nevertheless, employment growth is not monotonic in occupa-
tional skill, and therefore is hard to rationalize using a “canonical model”
of skill-biased technological change (Acemoglu and Autor (2010)). Another
notable feature of these plots is that, broadly speaking, the overall pattern
of occupational employment growth is similar in the 1980s and the 1990s.

In the bottom panels of Figure 2, we look at the same occupational em-
ployment changes, but rank occupations by their average level of education
in 1980. This ranking method is the same as the one used to produce the
smoothed changes shown in Figure 1. When occupations are ranked in this
way, employment growth is only found at the highest deciles of the occu-
pational skill distribution. Again, the overall pattern of occupational em-
ployment changes is similar in the 1980s and the 1990s, with growth being
more pronounced in the highest occupational skill group in the 1990s. This
latter finding, which is also observed when occupations are ranked by their
mean log wage, is consistent with the recently documented convexification
of the returns to education (Lemieux (2006); Acemoglu and Autor (2010)).
We conclude that the skill content measure used to define the distribution
of occupations has a considerable influence on the shape of the overall pat-
tern of occupational employment changes, and, more importantly, on the
extent of employment growth in low-skill occupations.b

4.3 Examining Longer-Term Changes in the Occupa-
tional Employment Structure

A clear understanding of the timing, extent, and nature of the changes
in the occupational employment structure is crucial for distinguishing be-

8There is nothing in the routinization model developed by Autor, Levy, and Murnane (2003)
to suggest that occupations should be ranked by a single observable dimension of skill, such
as education, or by a labor market outcome, such as wages. However, it is interesting to note
that the model of endogenous job composition developed by Acemoglu (1999) suggests that jobs
should be ranked according to residual wages. In this model, the employment structure can
become polarized as a result of a shift in the composition of jobs towards high- and low-quality
jobs and away from middling jobs. Acemoglu interprets high quality jobs as jobs that pay
more for a given set of observable skills, and finds evidence of job polarization starting with
the 1980s. When we rank occupations by their mean residual wages, we also find evidence
of job polarization in both the 1980s and the 1990s despite the fact that we use a different
definition of “jobs”. Acemoglu’s model of endogenous job composition is one with frictions, and
therefore the mechanism behind the changes in the composition of jobs is quite different from
competitive stories, such as nuanced versions of skill-biased technological change.

10



tween potential driving forces and identifying related labor market out-
comes. As already mentioned in the introduction of the paper, a leading
explanation for the recent evolution of the U.S. wage structure is a nu-
anced version of skill-biased technological change that caused both wages
and employment to follow a monotone growth pattern during the 1980s and
a polarized growth pattern during the 1990s (Acemoglu and Autor (2010)).
However, the finding that the U.S. occupational employment structure did
not polarize until the 1990s is at odds with the conclusions of several earlier
U.S. studies, as well as several European studies, that provided evidence
that the job polarization trends were already present in the 1980s (see Juhn
and Murphy (1995); Acemoglu (1999); Juhn (1999) for the U.S.; Goos and
Manning (2007) for the U.K.; and Dustmann, Ludsteck, and Schoenberg
(2009) for Germany).

To shed light on this issue, we next examine several changes in the U.S.
occupational employment structure in more detail and over a longer time
horizon. Specifically, we use 1970 Census data in combination with 1971-
2002 March CPS data, and investigate yearly changes in occupational em-
ployment for the period between 1970 and 2002. One difficulty with this
exercise is that in the 1970 Census and the 1971-1982 March CPS data, oc-
cupations are defined based on the 1970 Census occupational classification
system, whereas in the 1983-2002 March CPS data, they are defined based
on the 1980 and 1990 Census occupational classification systems (which,
again, are very similar and allow for a one-to-one mapping between their
occupational codes). To obtain consistent occupational categories for the
entire period under investigation, we use an earlier occupational crosswalk
provided by the U.S. Census Bureau (for details, see U.S. Census Bureau
(1989)) and allocate proportions of workers in the 1970 Census occupations
to the 1980 Census occupational classification system. Finally, to build on
our findings in the previous section and to ensure comparability with the
most recent studies, we rank occupations by their mean log wage in the
1980 Census.

Figure 3 shows year-by-year percent changes in employment by occupa-
tional skill deciles from 1970 to 2002. The two vertical lines in each panel
of the figure are placed on the years when the CPS changed the occupa-
tional classification system.” The fact that there are no significant trend
breaks at these points suggests that the crosswalks are doing a reasonably
good job of matching actual occupational employment distributions. There
are several interesting long-term trends that can be gleaned from Figure
3. First, employment growth in the highest occupational skill groups (skill
deciles 9 and 10) has been visible since at least the beginning of the 1970s,
which is consistent with other literature examining longer-term changes in
the employment structure (Juhn and Murphy (1995); Juhn (1999)). In ad-
dition, there has been a long-term decline in occupational employment in

"In 1983, the 1970 Census occupational classification system was replaced with the 1980
Census occupational classification system, and in 1992, the 1980 Census occupational classi-
fication system was replaced with the 1990 Census occupational classification system.

11



skill deciles 2, 4, and 7, and an increase in skill decile 6. In terms of differ-
ential shifts in employment between 1980s and the 1990s, only skill decile
5 sees a slight change. Also noticeable is the fact that several skill deciles
appear to have employment shifts beginning in the early years and contin-
uing throughout the rest of the period. In particular, skill decile 1 shows
a weak, but discontinuous, pattern of employment growth starting with
the mid 1970s, and skill deciles 3 and 6 have breaks in their employment
change series at the beginning of the 1980s. Overall, there appears to be a
long-term trend towards employment growth in high-skill occupations and
employment decline in some middle-skill occupations, but no sharp contrast
between the 1980s and the 1990s.

Figure 4 takes a different perspective. Instead of showing employment
changes at different deciles of the occupational skill distribution, it depicts
employment changes in 12 broad occupational categories between 1970 and
2002. The employment shares of these occupational categories are normal-
ized to one in 1970 in order to facilitate comparisons between occupations.
As before, there has been a long-term trend in employment growth in high-
skill occupations, such as managers and professionals. Furthermore, pre-
cision production workers and machine operators have been losing employ-
ment shares since at least the beginning of the 1970s. If these occupations
represent “routine” jobs in the task-based framework developed by Autor,
Levy, and Murnane (2003), then there is evidence that the job polariza-
tion trend started long before the 1990s. In summary, this figure provides
further evidence that the shifts in the occupational employment structure
were very similar in the 1980s and the 1990s, with most of the major trends
starting before or during the 1980s.

5 Conclusions

A widely discussed aspect of the recent developments in the U.S. and
European labor markets is the polarization of employment between low-
skill and high-skill jobs, and its relation to wage inequality. The growing
interest in this phenomenon is motivated by demand-side explanations of
wage inequality that imply similar growth patterns for employment and
wages. Nevertheless, the existing empirical evidence in favor of these ex-
planations is inconclusive. The two leading European studies (Goos and
Manning (2007); Dustmann, Ludsteck, and Schoenberg (2009)) found that
between 1980 and 2000, both the U.K. and Germany experienced a clear
pattern of job polarization, but no wage polarization.® In contrast, the U.S.
studies (Autor, Katz, and Kearney (2006, 2008)) found that both wages and
employment followed a monotone growth pattern during the 1980s and a
polarized growth pattern during the 1990s. Therefore, only the U.S. ev-
idence appears to be entirely consistent with the idea that technological

8The only exception seems to be the female wage structure in Germany, which polarized
during the 1980s (but not during the 1990s).
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change has been the driving force behind the evolution of the wage struc-
ture over the last two decades of the twentieth century. However, the find-
ing that the U.S. employment structure did not polarize until the 1990s is
puzzling if technology is the driving force behind the polarization of work.

The results of our empirical analysis indicate that the U.S. experience
may not be as unique as suggested by the existing literature. Previously
reported U.S. job polarization trends are produced using a modified occu-
pational coding scheme that is intended to make occupational categories
comparable over time, but is susceptible of systematic measurement error.
When we address this problem, we find no significant differences in employ-
ment growth trends between the 1980s and the 1990s. Furthermore, we
show that the overall pattern of changes in the occupational employment
distribution is sensitive to the skill content measure used to rank occupa-
tions. When occupations are ranked by their average level of education, our
findings suggest a roughly S-shaped pattern of employment growth in both
decades, with employment losses in low-skill occupations and employment
gains in high-skill occupations. However, when occupations are ranked by
their mean log wage, a measure similar to the one used in the European
studies, our findings suggest a somewhat W-shaped pattern of employment
growth in both decades, with employment gains in both low-skill and high-
skill occupations and employment losses in some, but not all, middle-skill
occupations. This latter pattern appears to be more in line with the Euro-
pean evidence.

Taken together, our findings provide strong evidence in favor of a long-
term trend towards employment growth in high-skill jobs and employment
decline in some middle-skill jobs, with no major differences between the
1980s and the 1990s. However, the employment changes that we observe
at the bottom of the occupational skill distribution, although still similar
during the 1980s and the 1990s, are highly sensitive to the method used
to rank occupations and thus difficult to interpret. To the extent that the
observed shrinking middle-skill jobs are characterized by a relatively high
concentration of routine tasks, these results are consistent with the origi-
nal task-based model developed by Autor, Levy, and Murnane (2003). This
model suggests that a fall in the price of computer capital leads to a de-
crease in the employment shares (and relative wages) of middle-skill, rou-
tine jobs, and an increase in the employment shares (and relative wages)
of high-skill, non-routine jobs, but has no effect on the employment shares
(and relative wages) of low-skill, non-routine jobs. However, the fact that
the observed changes in the occupational employment structure are very
similar during the 1980s and the 1990s calls into question the contribu-
tion of the occupational composition shifts to the changes in the U.S. wage
structure over these two decades.
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Appendices

A Data

A.1 U.S. Census and American Community Survey

The Census data were obtained with extractions done using the IPUMS
system (Ruggles, Sobek, Alexander, Fitch, Goeken, Hall, King, and Ron-
nander (2008)). The files used are the 1980 5% State (A Sample), 1990
State, 2000 5% Census PUMS, and the 2007 American Community Survey.
For 1970, Forms 1 and 2 were used for the Metro sample, and we adjust
the weights for the fact that we use two samples. Our extracts contain in-
formation on individuals 18 through 65 who are currently employed in the
civilian labor force, not living in group quarters or performing unpaid fam-
ily work. We follow the literature in constructing labor supply weights by
multiplying the Census weight by annual hours worked. In 1970, weeks
worked last year are only available in categories. We impute a continuous
weeks worked last year variable by assigning means of the IPUMS variable
wksworkl by the categorical variable wkswork2 by education, gender and
race using the 1980 Census. Our measure for hours worked is ‘usual hours
worked last year’ (uhrswork). This variable is not available in 1970, and
we impute it using 1980 Census information on hours worked last week by
gender and race.

For wage calculations, we further restrict the data to those (1) working
for wages and salary, (2) with positive income from wages and salary, and
(3) with positive weeks worked last year. Top codes differ by Census year.
For 1970 and 1980 Census data, we use a top code on wage and salary
income of 50,000 and 75,000, respectively. In later Census years, top codes
vary by state. We impose a uniform top code of 140,000 in 1990 and 200,000
for the 2000 Census and 2007 ACS. We adjust top coded observations by 1.5.
Hourly wages are calculated by dividing annual wage and salary income
by annual hours worked, and set to missing hourly wages less than 1 or
greater than 100 in 1979 dollars using the CPI-U deflater. We construct
weekly wages analogously for those with valid hourly wage observations.

Occupational codes differ by Census year, and we address this in sev-
eral ways. First, we use a consistent occupation coding scheme devel-
oped by Meyer and Osborne (2005), who provide a STATA program here:
http://econterms.net/pbmeyer/research/occs/remapjob.do. Closely related oc-
cupational codes are provided by IPUMS using variable occ1990. We also
use occupational categories that are consistent between 1980 and 1990 in
the Census and between 1983-2002 in the March CPS. Information on these
categories can be found here: http:/www.unionstats.com/. Finally, we use
U.S. Census Bureau crosswalks to convert aggregated data at the occupa-
tional level across Census occupational classification systems. These cross-
walks can be found here:
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http://www.census.gov/hhes/www/ioindex/tp65_report.html and
http://www.census.gov/hhes/www/ioindex/tp59_report.html.

A.2 March CPS

March CPS data come from IPUMS-CPS (King, Ruggles, Alexander,
Flood, Genadek, Schroeder, Trampe, and Vick (2010)). The files used are
1972-2002. Our extracts are meant to be comparable to our Census data
and contain information on individuals 18 through 65 who are currently
employed in the civilian labor force and not living in group quarters. We
construct labor supply weights by multiplying the usual CPS weight with
the annual hours worked. We calculate annual hours worked as the prod-
uct of usual hours worked per week and weeks worked last year for years
1976-2002. For the years 1972-1976, we use hours worked last week and
form weeks worked last year from the midpoints of the categorical variable
of weeks worked last year.

B Occupational Coding Issues

The following table lists the most problematic occupational categories in
the Meyer and Osborne (2005) scheme. In all, just over 28% of the work-
force in the 2000 5 percent Census are misallocated using this procedure,
where the workforce is defined in the Data Appendix. Generally, Meyer
and Osborne (2005) assign to each individual in the 2000 Census an occu-
pation code from the 1990 Census categories using the most likely ‘match’
according to the Census Bureau’s official crosswalks. However, in several
instances, the allocated codes are implausible (based on the official conver-
sion factors).
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C Robustness and Additional Results

Figure C1: Smoothed Changes in Employment by Occupation, 1980-2000
(Occupations Ranked by Average Years of Schooling)

Raw and Smoothed Data: Different Occupation Coding Scheme
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Figure C2: Smoothed Changes in Employment by Occupation, 1980-2000
(Occupations Ranked by Mean Log Wage)

Smoothed Changes in Employment by Occupation 1980-2000
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Figure 1: Smoothed Changes in Employment by Occupation, 1980-2000
(Occupations Ranked by Average Years of Schooling)

Smoothed Changes in Employment by Occupation 1980-2000
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Figure 2: Employment Changes by Job Skill Decile and Decade
Percentage Change in Employment Share by Job—-Skill Decile
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Percentage of Employment

Figure 3: Employment Changes by Job Skill Decile
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Figure 4: Employment Changes by Major Occupation Group
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