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Labor Month In Review

The February Review

This very full issue of the Monthly
Labor Review publishes research
and findings on quite disparate labor
market topics. Work schedules, pro-
ductivity trends, wage variation, and
employment patterns among young
people are among the topics covered.
The articles published this month re-
flect the depth and breadth of labor
market data and analyses currently
being produced.

Such depth and breadth are sug-
gested in this month’s cover illus-
tration, itself prompted by our ini-
tial article, authored by four Bureau
economists. Commonly known data
on net labor market outcomes—un-
employment rates being a familiar
example—are only the tip of the ice-
berg in terms of understanding the
tull extent of labor market dynamism.
BLS now regularly issues a number of
data series that depict the remark-
ably fluid nature of actions taken by
employers and employees on a con-
tinual basis: businesses opening and
closing, expanding and contracting;
employees being hired, quitting, or
being laid off; workers shifting be-
tween employment, unemployment,
and being in and out of the over-
all labor force. Potential analyses of
these data series, succinctly described
in the article, allow for a much richer
understanding of current economic
conditions. What lies beneath merits
close attention, indeed.

Sometimes aggregate measures
such as overall pay trends may mask
substantial variety beneath the sur-
face. As reflected in the title of their
article, Krista Sunday and Jordan
Pfuntner ask probing questions
about how wages vary among work-
ers in the same job within the same
business establishment. They review
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previous studies on this subject and
suggest a number of factors that con-
tribute to wage spreads, including pay
compression, tenure-based pay scales
and how narrowly job systems are de-
fined within a business. They primar-
ily use occupational pay data from
the Bureau’s National Compensation
Survey, and in innovative ways.

Trends in education among young
people and how such trends relate to
workforce preparation, career choice,
skills development, and other socio-
economic phenomena are always of
interest to guidance counselors, edu-
cators, parents, and employers. The
article by Teresa L. Morisi, which
examines over two decades worth of
data from the Current Population
Survey, highlights shifts in school
enrollment and work patterns among
teenagers since the mid-1980s. Is it
too pithy to say that school is in, work
is out?

Trends in labor productivity—of-
ten thought of as being among the
key determinants of societal living
standards—are closely watched by
researchers and policymakers. The
marked growth in output per hour
in the latter half of the 1990s was
one of the most widely noted and
reflected-upon developments of the
long economic expansion in that de-
cade. Three BLS economists update us
on trends since the beginning of the
new century, and find that productiv-
ity gains are continuing in many in-
dustries, but—again looking below
the surface—what accounts for that
growth differs in some pivotal ways
from what came before.

Our fifth and final article this
month, by Harriet B. Presser, Janet
C. Gornick, and Sangeeta Parashar
examines the extent of nonstandard
work hours in several European coun-
tries. They provide substantial context

and discussion for the consequences
of workweek reduction measures ad-
opted in those countries, specifically
in regard to when employees’ hours
are worked and gender differences
thereof.

Skiing employment: East
and West

While for some people the winter
months are best spent indoors in
front of the fireplace with something
warm to drink, for others it’s the time
of year to hit the slopes. Data from
BLS Quarterly Census of Employ-
ment and Wages show that trends in
skiing employment between the east-
ern and western halves of the Nation
have “sloped” differently in recent
years. Jobs in Colorado, California,
and other western States have edged
their way up, while those in eastern
States, such as Pennsylvania and New
Hampshire, have slid down. One of
the biggest determinants of employ-
ment each season in the ski industry,
not surprisingly, is the weather and
concurrent amount of snowfall.

An online version of a report in
PDF format describing these findings
can be found at www.bls.gov/opub/

ils/pdf/opbils64.pdf. L]

Communications regarding
the Monthly Labor Review
may be sent to:

Editor-in-Chief
U.S. Bureau of Labor
Statistics

Washington, DC 20212
Telephone: (202) 691-5900
E-mail: mlr@bls.gov
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Studying the labor market
using BLS labor dynamics data

Three relatively new data sources released by the BLS help analysts
track the rich dynamics underlying the changes in employment
and unemployment; these data add depth and context, and they
ultimately provide a better understanding of movements

in the labor market

ver the past 5 years, the Bureau of
O Labor Statistics (BLS) has released

three new data products that mea-
sure the dynamics of the U.S. labor market.
These data illustrate the fluid nature of the
labor market by highlighting the millions of
jobs that appear or disappear and the mil-
lions of individuals who become employed,
become unemployed, or leave the labor
force entirely every month.

In 2002, the BLS began releasing data
from the Job Openings and Labor Turn-
over Survey (JOLTS). This survey of estab-
lishments has collected data since Decem-
ber 2000 on the number of hires, quits,
layoffs, and job openings businesses have
each month. In 2003, the BLS began releas-
ing the Business Employment Dynamics
(BED) data. The BED counts are based on
6.9 million mandatory reports submitted by
businesses subject to State Unemployment
Insurance (UI) programs; these records are
longitudinally linked over time so that one
can observe employment changes at the
establishment level. The BED measures the
gross number of jobs gained each quarter
at expanding or opening establishments, as
well as the gross number of jobs lost each
quarter at contracting or closing establish-
ments. The BED data are available back to

1992. Finally, beginning in October 2007,
the BLS has released seasonally adjusted
monthly estimates of labor force status
flows (also known as “gross flows”) from the
Current Population Survey (CPS), a survey
best known as the source of the monthly
unemployment rate. The estimates of labor
force status flows, which begin in 1990, use
month-to-month changes in the employ-
ment status of individuals to estimate the
population-level changes in labor force sta-
tus between being employed, unemployed,
or out of the labor force.

'This article explains how these new data
on employment dynamics provide a more
detailed picture of the labor market. It also
explains how these data—when used in con-
junction with existing labor market informa-
tion, such as the more familiar BLS data on
employment and unemployment—enhance
understanding of how the labor market
functions and how it changes with the busi-
ness cycle. The main point of the study is
that these data add context to the observed
changes in the labor market and help answer
questions that the more traditional employ-
ment data cannot address. By providing a
deeper understanding of movements in the
labor market, this information can aid ana-

lysts and policy makers alike.
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Why study labor dynamics?

Most observers of the U.S. labor market are familiar with
the standard gauges used to measure its health, such as
employment growth and the unemployment rate. Every
month, these estimates provide a useful measure of the
overall health of the labor market, and consequently they
are closely watched by analysts and others. Data on the
underlying labor dynamics are useful because they add
depth to these standard measures. For example, know-
ing that employment grew by 150,000 jobs or that the
unemployment rate fell by 0.2 percentage point provides
a reasonable sense of overall labor market health, but for
those looking to make policy, financial, or other economic
decisions, this information leaves key questions related to
how these changes came about unanswered.

When the economy adds 150,000 jobs, it represents
a net gain summed over millions of businesses simul-
taneously expanding, contracting, starting up or closing
down each month. Some businesses have hired new em-
ployees, others have let workers go or have had workers
quit, and others still have had some mix of workers start-
ing work and separating from employment. As a result,
there are several ways the economy can generate a net
gain of 150,000 jobs. For example, there could be a rise
in job creation that outpaces an increase in job losses. On
the other hand, there could be a fall in job loss that is
steeper than a decline in job gains. One could think of
many possible scenarios. The policy-related and financial
decisions related to each of these scenarios can be quite
different. The first scenario paints a picture of increased
employment coupled with increased turbulence, while
the second scenario implies employment gains coupled
with a decline in labor market churning. The gross job
gains and gross job losses statistics of the BED capture
exactly these types of flows, thereby giving some context
to the dynamic environment in which jobs are added or
lost during a given period.

Labor market analysts might also be interested in
knowing about the movement of workers into and out
of those jobs. While this is related to the gains and losses
of jobs, this is a slightly difterent question to ask, and re-
quires different tools to answer. Returning to the example
of a net gain of 150,000 jobs, did such a gain come about
through a relative increase in hiring or a relative decline
in workers separating from their jobs? Of those who
separated, how many were laid oft and how many chose
to quit? A period of high turnover with a lot of quits is
obviously much different from a period of high turnover
with many layoffs. The data on labor turnover from the
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JOLTS program provide answers to these questions.

Just as multiple scenarios can generate a gain of 150,000
jobs, multiple scenarios can cause a 0.2-percentage point
decline in unemployment. Each month, millions of people
move into and out of unemployment, as well as into and
out of the labor force (the sum of the employed and the
unemployed) altogether. Because the unemployment rate
is defined as the number of unemployed persons divided
by the number of people in the labor force, it can decline
in several different ways. The most obvious way that the
unemployment rate can decline is for the number of un-
employed persons to decline. However, this, too, can occur
either because of a drop in recently unemployed individuals
(that is, a drop in the flows into unemployment) or because
of a rise in the number of unemployed persons who find a
job or drop out of the labor force entirely (that is, a rise in
the flows out of unemployment). The unemployment rate
can also decline because of a rise in the number of em-
ployed individuals. The economic and policy implications
of each change are quite different. The labor force status
flows data from the CPS quantify the flow of people into
and out of each of the major labor market states: employed,
unemployed, and not in the labor force. These flows data
provide analysts with critical information on the detailed
changes in the labor market in a given month.

Labor dynamics data from the BLS

Job Openings and Labor Turnover Survey. 'The Job Open-
ings and Labor Turnover Survey (JOLTS) is an establishment
survey that publishes monthly data on job openings, as
well as monthly and annual data on hires and separations,
by major industry and region.! The survey samples about
16,000 establishments. It covers all nonfarm employment
and is benchmarked to the BLS Current Employment Sta-
tistics (CES) survey, which is commonly referred to as “the
payroll survey.”

Job openings are a count of the number of vacancies on
the last business day of the month. They provide a measure
of unmet labor demand. Hires are all additions to the pay-
roll for the month. Similarly, total separations are all sub-
tractions from the payroll for the month. The JOLTS distin-
guishes between three types of separations: quits (generally
voluntary separations), layofts and discharges (generally
involuntary separations), and other separations (such as
transfers and retirements). Hires and separations are com-
monly referred to as “worker flows,” because they measure
the movement of workers across business establishments.
These flows are presented as rates and are calculated by
dividing each by employment for the month.



Business Employment Dynamics. 'The Business Employ-
ment Dynamics (BED) data series is a virtual census of
the U.S. private sector. It includes all establishments
covered by State unemployment insurance (UI) pro-
grams—about 6.9 million in 2006—with each estab-
lishment longitudinally linked so that its employment
history can be tracked by BLS.? Each quarter, these data
include gross job gains and gross job losses by major
industry, employer size class, and by State. Gross job
gains are the sum of increases in employment from ex-
pansions at existing businesses and the addition of new
jobs at opening businesses. Gross job losses are the sum
of decreases in employment from contractions at exist-
ing businesses and the loss of jobs at closing businesses.
The BED data include job gains and losses for all four
types of employment changes. Employment changes
in the BED are measured from the third month of one
quarter to the third month of the next quarter. The net
change in employment is the difference between the
gross number of jobs gained and the gross number of
jobs lost.

Gross job gains and losses are often referred to as “job
flows,” because they measure changes in the number of
positions rather than the actual movement of workers.
Finally, gross job gains and losses are expressed as rates,
calculated by dividing by the average of the previous and
current quarter’s third-month employment.?

cps Labor force status flows. The labor force status flows
data are derived from the Current Population Survey
(cps), a monthly sample survey of approximately 60,000
households.* Each month, the cpPs is administered to
about three-quarters of the households that were also
in the survey during the previous month. (The other
one-fourth consists of new households.) The month-
to-month overlap allows the BLS to track individuals
who change labor force status from one month to the
next. The dynamic “flows” of these individuals underlie
changes observed in the official labor force stock esti-
mates published by BLS (employment, unemployment,
and not in the labor force). Gross flow estimates are
available for the total working-age population (age 16
and over) and separately for men and women.

In a given month, a person is in one of three labor
force states: employed (E), unemployed (U), or not in
the labor force (N). The following month, the person
could either have the same status or change to one of
the other two states. Thus, one can express the complete
set of labor market gross flow possibilities with the fol-
lowing 3 x 3 matrix:

Status in current month

Not in
Status in prior month Employed ~ Unemployed  labor force
Employed................. EE EU EN
Unemployed............. UE 1810) UN
Not in the labor force ~ NE NU NN

The notation of the matrix is such that the first letter of
each flow denotes the labor force status of an individual in
the previous month, and the second letter of each flow de-
notes the state of an individual in the current month. The
diagonal elements, EE, UU, NN (shown in bold), represent
individuals who did not change their labor force status
over the month.

'The flows into employment, listed in the first column,
represent all individuals who remained employed, but not
necessarily with the same employer, over the month (EE);
the number of unemployed persons who became em-
ployed (UE); and the number of persons previously not in
the labor force who became employed (NE). The flows into
unemployment, listed in the second column, represent the
number of employed who become unemployed (EU), the
number of unemployed who remained unemployed from
the previous month (UU), and the number of individu-
als not in the labor force who became unemployed (NU).
Finally, the flows out of the labor force, listed in the third
column, represent the number of previously employed
individuals who leave the labor force (EN), the number
of previously unemployed individuals who leave the labor
force (UN), and the number of individuals who remained
out of the labor force (NN).

Note that the CPs labor force status flows data do not
provide insight into how or why individuals change their
labor force status. For example, among EN flows, the data
do not distinguish between persons who drop out of the
labor force voluntarily or involuntarily. They do not iden-
tify whether flows out of employment (EN or EU) repre-
sent quits, layofts, or other separations; they do not iden-
tify whether those who enter the labor force (NE or NU)
are new entrants or re-entrants; and they do not identify if
those who quit looking for work (UN) do so because they
are discouraged over job prospects.’

The most interesting estimates for studying labor dy-
namics are the gross flows not on the matrix’s diagonal (UE,
NE, EU, NU, EN, UN). The gross flow statistics from the CPS
have actually been available in some form intermittently
since 1948. Unlike previous versions, however, the current
labor force status flows data are available on a seasonally
adjusted basis and have flow estimates that are compatible
with the monthly stock estimates published each month.¢
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Like the JOLTS estimates, the CPS labor force status flows
can be referred to as “worker flows,” because they measure
the movements of actual workers. One can express these
flows as rates in several different ways, depending on the
specific question one wants to answer. The more common
gross flow rates used are expressed as percentages of the
population, of the labor force, of employment, or of their
original stock’s level.

How the data relate to each other

At first glance, it might appear that the JOLTS, BED, and
cps gross flow data essentially measure the same basic
economic phenomena, but each series measures a differ-
ent and distinct aspect of labor market dynamics. Exhibit
1 highlights the differences in measurement and concepts
between the three data sources. Both the JOLTS and BED
data are based on establishments, while the CPs data are
based on household information. The JOLTS and CPS report
monthly data, while the BED reports quarterly. The data
also differ in their coverage, timeliness, detail, and periods
covered. More importantly, each series is conceptually dif-
terent, with BED focusing on the perspective of businesses,
CPs focusing on the perspective of individuals, and JOLTS
focusing on workers at businesses.

Both the jorrs and cPs data measure worker flows.
'The joLTs data does so from the establishment viewpoint,
measuring the number of workers each month who are
hired, who are laid off, who quit, or who separate in some
other way. The CPs data measure worker flows from the
individual’s viewpoint, measuring the number of work-
ers who change their status between being employed,
unemployed, or out of the labor force. The two sources
complement each other well. For example, assume that
the number of quits rises in the JOLTS data. To infer the
implications of such a rise, it would be useful to know
where these workers went. The CPS data address this ques-
tion by reporting the number of workers who move from
employment to either unemployment or out of the labor
force entirely. It is possible that neither gross flow mea-
sure would change, suggesting that those who quit found
new jobs quickly and remained in the pool of employed
persons.”

'The BED data measure job flows. The BED calculates the
net change in jobs at each establishment over the refer-
ence period. Establishments that add workers on net ei-
ther opened or expanded, and those that lose workers on
net either closed or contracted. One can think of these
job flows as a subset of worker flows, because even an
establishment-level net change will mask turnover that
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occurs within the period. For example, if a worker quits
and is quickly replaced during the same reference period,
no job gain or loss will be observed in the BED data. In
the JOLTS data, on the other hand, a quit and a hire would
be observed.® Compared with the other data sources, this
fact makes the BED data somewhat more appropriate for
analyzing the business side of the labor market, because it
ignores much of the routine labor market churning and
focuses on the reallocation of actual jobs in the labor mar-
ket. Similarly, the CPS is more appropriate for analyzing
the worker side of the market, because it measures the
flow of individuals into and out of unemployment as well
as into and out of employment. The JOLTS data on hires
and separations lie somewhere in between, measuring
employed workers but giving a more complete picture of
their movements in and out of different businesses.
Graphical examples help to illustrate the different la-
bor dynamics concepts each data source measures. Exhibit
2 depicts some relatively common employment changes
during both recessions and expansions. The hypotheti-
cal example shows two establishments. Establishment A
faces difficult business conditions and must contract its
workforce as a result. Establishment B has been doing
well financially and is planning to expand. Establishment
A is forced to lay off half of its eight workers. In addition,
another worker from establishment A quits after learn-
ing that establishment B is hiring and accepts a position
there. Of the four laid-off workers, three immediately
start searching for new work and thus are counted as un-
employed. The fourth decides not to actively search for
work and drops out of the labor force. Under this scenario,
even though establishment B is doing well, it must still
deal with the routine turnover of workers. Of its original
six workers, suppose one longtime employee retires and
another quits because of family responsibilities at home.
Thus, in order to expand, establishment B will need to
hire additional workers as well as replace the two who left.
Establishment B would hire four new workers: the one
worker who was previously at establishment A and three
recent college graduates who just entered the labor force.
How is this all reflected in the data? In JOLTS, there
would be 4 hires (all at establishment B) and 7 separa-
tions (4 layoffs and 1 quit at establishment A, and 1 quit
and 1 “other separation” at establishment B). In the BED
data, there would be 2 job gains (the net gain at establish-
ment B) and 5 job losses (the net loss at establishment
A).In the cps data, there would be 3 workers going from
employment to unemployment (the 3 layoffs at establish-
ment A), 3 workers leaving employment and dropping out
of the labor force entirely (the 1 layoff at establishment



m Summary of BLs labor dynamics data

Data characteristics

Job Openings and
Labor Turnover (JoLts)

Business Employment
Dynamics (BED)

Current Population
Survey (cps) labor force
status flows

Data source

Coverage
Frequency

Related data sources

Timeliness

History

Data elements

Detail available

Survey of roughly 16,000
establishments

All nonfarm employment
Monthly

Survey of employment
benchmarked to the Current
Employment Statistics (CES)

Available approximately 2
months after the end of the
reporting month

Data available from December
2000

Total number of Job Openings
on the last business day of the
month

Total number of Hires during
the month

Total number of Separations
(disaggregated into Quits,
Layoffs and Discharges, and
Other Separations) during the
month

Data available for major (2-digit
NAICS) industries and for four
geographic regions

Virtual census of establishments
from UI administrative records

M private ernployment

Quarterly

Longitudinal data based on the
Quarterly Census of
Employment and Wages
(QCEW)

Available approximately
8 months after the reporting
quarter

Data available from 1992Q3

Total number of Gross Job
Gains at Expanding and
Opening establishments

Total number of Gross Job
Losses at Contracting and
Closing establishments

Data available for major
(2-digit NAICS) industries,
by size class of the employer,
and by State

Six of the eight rotation groups
of the Current Population
Survey; represents roughly
45,000 households

Individuals aged 16 and over
Monthly

Gross flow data based on
continuous respondents in the
Current Population Survey
(cps)

Available approximately 1
week after the end of the
reporting month

Data available from
January 1990

Total number of individuals
moving between two of the
three labor market states:
Employment, Unemployment,
and Out of the Labor Force
(the total number moving from
unemployment to employment,
from employment to out

of the labor force, and so on)

Data available by sex

A, plus the retirement and quit at establishment B), and 3
workers entering the labor force and immediately becoming
employed (the 3 college graduates hired at establishment
B). The worker who switched from establishment A to es-
tablishment B never became unemployed, so that worker’s
status would not change in the CPS data—such a worker
would be counted as part of the employment-to-employ-
ment (EE) flow. The monthly BLS Employment Situation
news release would report a decline in employment of 3
payroll jobs and an increase of 3 in the number of unem-

ployed persons, with no change in the labor force. As this
example shows, though, these aggregate level numbers do
not describe all of the activity occurring in the labor market.
There are many dynamics in this example: of the 17 work-
ers in the two establishments, 10 had some change in their
work status. The JOLTS data would show that 4 people were
hired while 7 separated from their jobs. The BED data would
show that 2 new jobs were created while 5 others were lost.
Finally, the cPs data would show that 3 people flowed into
the employment pool, while 6 others flowed out.

Monthly Labor Review - February 2008 7
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m An example of employment dynamics

What occurs in the labor market:

Establishment A

o ooo’
o ooo’

‘ epeeedP  Quits for job at establishment B

Laid off and unemployed

Laid off and leaves the labor force

Establishment B

Hired from establishment A

. o000 0OOO [ ] *
Enters the labor force

‘ . ......... .*

What it looks like in the data:
JOLTS: 4 layoffs and 1 quit at establishment A, 4 hires, 1 quit and 1 other separation at establishment B.
BED: 5 jobs lost at establishment A, 2 jobs gained at establishment B.
CPS: 3 workers move from employment to unemployment, 3 workers move from employment to out of
the labor force, and 3 workers move from out of the labor force to employment (the 1 job-to-job

Retires

......’

Quits and leaves
the labor force

‘.....}

transition is not captured in the data).

Employment Situation Report:

Anet loss of 3 payroll jobs and an increase in unemployment of 3 individuals.

What the data show

'The preceding example highlights some common changes
that occur in the labor market. Together, the three data
sources show dynamics that represent millions of jobs
and workers in every measurement period. In an average
month during periods covered by the CPs and JOLTS data,
more than 14 million individuals, or 6.9 percent of the
working-age population, will change their labor force sta-
tus in some way. More than 4 million will be hired and
about as many will separate from their jobs. In a given
quarter, more than 15 percent of all jobs will reallocate
across different establishments. In other words, the flows
of workers and jobs in any given period are quite large.
Consider the JOLTS estimates, for example. Chart 1
presents the JOLTS monthly estimates of hires and separa-
tions as a percent of employment, and the job openings
estimates as a percent of employment plus job openings
(the total number of positions available). All flows move
in accordance with the business cycle, but they also remain
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relatively high throughout its duration. For example, even
at its lowest point, the hiring rate still represents more
than 3 percent of employment (about 4 million work-
ers), and even when hiring is strong, the rate of layoffs
and other separations account for at least 1.3 percent of
employment (about 2 million workers). Quits consistently
account for between 1.5 and 2.0 percent of employment,
implying that they are the more common type of separa-
tion, while the job openings rate fluctuates considerably
between 2.0 and 3.5 percent of all positions.

Chart 2 depicts the gross job gains and gross job losses
estimates from the BED. The estimates are broken out by
type of employment change (such as expansions, contrac-
tions, openings, and closings) and are expressed as rates,
calculated by dividing the job flows by the average of the
current and previous quarters’ employment. The combined
gross job gains and losses each averaged about 7.5 percent
of employment (nearly 8 million jobs) per quarter over
the 1992-2006 period. Most gains occurred at expanding

establishments, while most losses occurred at contract-



JoLts monthly job openings and labor flows, seasonally adjusted, nonfarm employment
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LCLICAME Labor force status flows, average monthly estimates, cps data, 1990-2006

Number of individuals Percent of Percent of Percent of
Labor force flows (in thousands) population labor force original stock
Employed to unemployed (EU) ......cccceeeiiveeennes 1,821 0.9 1.3 1.4
Employed to not in labor force (EN) ................ 3,561 1.7 2.6 2.7
Unemployed to employed (UE) .......cccccevuveenes 2,035 1.0 15 27.4
Unemployed to not in labor force (UN)............ 1,642 .8 1.2 22.1
Not in labor force to employed (NE)................ 3,398 1.6 2.5 4.9
Not in labor force to unemployed (NU)............ 1,832 9 1.3 2.7

ing establishments. Gains at opening establishments and
losses at closing establishments each averaged less than 2
percent of employment. Additionally, gross job gains and
loss rates tended to be higher prior to the 2001 recession.
Table 1 presents the monthly averages of the CPS labor
force status flows data, both in levels and as percentages
of the population, labor force, and the original “stock” or
labor force category (employment, unemployment, or out
of the labor force). Between 1990 and 2006, the largest
flows were between employment and out of the labor
force, averaging about 7.0 million workers going either
into or out of each labor market status each month. Flows
between employment and unemployment are smaller,
averaging around 3.9 million individuals per month. An
even smaller number of individuals, on average, move be-
tween unemployment and out of the labor force. Of the
three stocks, unemployment exhibits the greatest amount
of churning, relatively speaking. On average, 27 percent of
the unemployed in a given month get a job the following
month, while 22 percent drop out of the labor force.
Charts 3 and 4 depict the flows into and out of em-
ployment and unemployment, respectively, over time.
Since the monthly series of these flows can be quite
“noisy,” in a statistical sense, the estimates are presented as
quarterly sums of the monthly data expressed as percent-
ages of the labor force. Chart 3 shows that employment
inflows (UE + NE) and employment outflows (EU + EN)
exhibit small movements over time and both consistently
represent about 12 percent of the labor force. Outflows
exceed inflows during both recessionary periods, so em-
ployment falls. Chart 4 shows unemployment inflows (EU
+ NU) and unemployment outflows (UE + UN), again, as
percentages of the labor force. These flows exhibit more
cyclical variation over the period, ranging from 6.4 to 9.4
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percent, and they tend to track each other closely, with
inflows into unemployment exceeding outflows during
economic downturns.

Worker and job flows vary in the cross section as well as
over time. For example, the JOLTS and BED data in table 2
show that worker and job flows differ widely across major
industries. Industries such as natural resources and min-
ing, construction, and leisure and hospitality tend to have
a high turnover of workers, as well as a high reallocation of
jobs, while industries such as manufacturing and whole-
sale trade tend to have low levels of both. In addition, as
the CPS data in table 3 shows, during the sample period
used in this study, worker flow patterns differ by sex. Men
account for more than half of the labor force, but women
account for the majority of labor force dynamics, exhibit-
ing higher flow rates into and out of both employment
and unemployment.

Labor dynamics and the business cycle

‘These new data sources complement each other and pro-
vide a better understanding of the labor market. This is
especially true when studying these changes over the busi-
ness cycle. The CPs seasonally adjusted labor force status
flows data go back to 1990, covering the last two recessions,
while the BED data begin after the 1990-91 recession.’ The
jorLTs data begin just before the start of the 2001 recession.
'Thus, the 2001 recession is the only one for which move-
ments in all three surveys together can be compared.
Chart 5 shows the movements of payroll employment
growth (from the CES) and the unemployment rate (from
the CPS) on a quarterly basis since 1990. In each recession,
employment growth dropped sharply and remained nega-
tive for several quarters after the recession ended. Follow-
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LIELIEPME  Worker and job flow estimates by major industry, JOLTS and BED data, January 2001-June 2006

JOLTS monthly estimates, BED quarterly data,
percent of employment percent of average
employment
Industries
Layoffs ; .
Job . . Gross job Gross job
: Hires Quits and other ;

openings separations gains losses
Natural resources and miNiNg .........cccceevviriiennenns 1.4 3.2 1.4 1.7 171 17.0
Construction.........ccoceeeeevveeennnn. 1.7 5.6 2.2 3.4 1.7 1.4
Manufacturing ....... 1.6 2.3 1.2 1.5 3.9 4.8
Wholesale trade .... 1.8 2.4 1.3 1.2 57 57
Retail trade 2.3 4.5 2.7 1.7 7.0 6.9
Transportation, warehousing, and utilities.. 1.9 3.0 1.4 1.6 5.3 5.4
Information .........c.oeevviiiiii e 2.4 2.2 1.4 1.0 52 6.1
Financial activities .............ccccvviieeiiiiiiiieceee e 2.5 2.3 1.3 .9 58 56
Professional and business services. 3.4 4.6 21 2.1 8.5 8.4
Health and education ...................... 3.5 2.7 1.5 .9 4.8 4.2
Leisure and hospitality .... 3.3 6.5 4.0 2.2 9.4 9.2
Other SEIVICES ......uvveiiiiieecie e 2.3 3.3 2.0 1.3 7.9 7.9

GOVEIMMENT ... 1.8 1.5 6 .6

Mabor force status flows by gender, average monthly estimates, CPS data, 1999-2006

Labor force flows Num_ber of individuals Percent of total Percent of gender’s
(in thousands) labor force labor force
Men
Employment inflows (UE + NE) .....cccoiiieniiiiieiinne 2,611 1.9 3.5
Employment outflows (EU + EN).... 2,586 1.9 3.5
Unemployment inflows (Eu + NU)...... 1,898 1.4 2.6
Unemployment outflows (UE + UN)........cccceriieinennne 1,911 1.4 2.6
Women
Employment inflows (UE + NE) ......ccccoooiiiiiiiieiiens 2,822 2.0 4.4
Employment outflows (EU + EN).... 2,796 2.0 4.4
Unemployment inflows (EU + NU)..... 1,755 1.3 2.8
Unemployment outflows (UE + UN).... 1,766 1.3 2.8

ing the 2001 recession, employment continued to contract
until the middle of 2003. The unemployment rate rose
during both recessions and did not peak until after they
had officially ended. The unemployment rate declined over
along period from 1993 to 2001. After the 2001 recession,
the unemployment rate did not rise nearly as high as it did
tollowing the 1990-91 recession.

Comparing these data to the gross flows data in chart
4, one can see that the unemployment stock and the un-
employment flows exhibited very similar patterns. When
unemployment was high, the flow of people moving into
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and out of the unemployment pool was high as well. By
definition, when unemployment inflows exceed outflows,
the unemployment rate rises, and one can observe that this
happened during and immediately following both reces-
sions. Note that it takes only relatively small differences
between inflow and outflow rates to generate large changes
in the unemployment rate.

'The information presented in charts 6 and 7 provides a
clearer picture of the relationship between the movements
of worker and job flows from the JOLTS, BED and CPS gross
flows data. Chart 6 depicts the flows into employment



Chart 5. CES nonfarm employment growth and the CPS unemployment rate, quarterly and
seasonally adjusted
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(hires, gross job gains, and employment inflows, respec-
tively), while chart 7 shows the flows out of employment
(separations, gross job losses, and employment outflows,
respectively). The monthly jorrs and cps flow data are
summed for each quarter to make them comparable to the
quarterly BED data. For consistency, all flows are expressed
as percentages of the average of the current and previous
periods’ employment.”” In addition, the JOLTS job open-
ings rate (measured at their level as of the beginning of the
quarter) is included in chart 6. Chart 7 presents the JOLTS
separations rate broken out into quits and layofts plus all
other separations.

Chart 6 shows that hiring and gross job gains declined
during the 2001 recession. Hiring had a particularly large
drop during the recession and did not rebound until mid-
2003. By the end of 2004, the hiring rate had returned
to its prerecession levels. Job openings followed a similar
pattern, although they were still somewhat below their
prerecession level at the end of 2006. The rate of gross job
gains, which was fairly steady in the last 18 months of the
1990s, began to decline in the first half of 2000, well be-
fore the recession began. The rate of job gains fell during
the recession and continued its decline until well after it

ended. In fact, even though net job gains rebounded start-
ing in mid-2003, gross job gains remained relatively low
through the middle of 2006. Finally, flows into employ-
ment showed little change over the business cycle, other
than to rise modestly during each recession. At first glance,
this might appear inconsistent with the other data mea-
sures, but these are the individuals who find work after
having been unemployed or out of the labor force in the
prior month. The flows from these labor force states will
tend to be higher when their stocks are larger.

Employment inflows do not include workers who are
hired while employed at another job (“job-to-job” transi-
tions). To make the employment inflows comparable to the
JOLTS hiring rate, one would have to add these job-to-job
transitions to the employment inflow estimate.!! For this
estimate to match the observed movement of the JOLTS
hiring rate, the rate of job-to-job transitions would have
to drop precipitously during 2001. Most people who leave
one job and take another job separate from their previous
employer by quitting; the JOLTS data exhibit a large fall in
quits, suggesting there were fewer of these job-to-job tran-
sitions in 2001.

In chart 7, the JOLTS data show a large decline in the rate
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Worker and job flows into employment, quarterly, seasonally adjusted, percent of average

employment
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of quits during the recession, comparable to the decline in
hires shown in chart 6. Moreover, quits start to rise and
reach their prerecession levels about the same times that
hires do. Layoffs and other separations, on the other hand,
rise modestly during the 2001 recession and then decline.
They remain higher between 2002 and 2004 and decline
again in 2005. Gross job losses also rise and then decline
during the 2001 recession. Like the gross job gains, they
continue to decline during the first half of 2006. Finally,
employment outflows exhibit a pattern quite similar to
layofts and other separations, with a rise during the reces-
sion that declines somewhat after it ends, but doesn’t com-
pletely fall to prerecession levels until 2005. Employment
outflows exhibit a similar pattern during and after the
1990-91 recession. Unlike employment inflows, there is
little disconnect between employment outflows and what
is shown by the JOLTS data on layoffs and other separations
and the BED gross job loss data show. This occurs for two
reasons: first, unlike inflows, the outflow rate has employ-
ment as its initial stock, making it more comparable to the
other estimates; and second, outflows from employment

Notes

are more closely related to layoffs and job losses than they
are to total separations, which include quits.

NEW DATA ON LABOR DYNAMICS recently released by the
BLS complement the standard measures of the labor mar-
ket, such as the employment and unemployment statistics
provided in the monthly BLS employment report. The Job
Openings and Labor Turnover Survey measures the num-
ber of workers who move into and out of jobs each month,
distinguishes between those who quit or are laid off, and
tracks the number of job openings businesses have open at
a given point in time. The Business Employment Dynamics
data decompose employment growth into the jobs gained at
opening and expanding establishments and the jobs lost at
contracting and closing establishments. Finally, labor force
status flows data from the Current Population Survey mea-
sure the movement of individuals as their status changes
between being employed, unemployed, or out of the labor
force entirely. These new data track the rich dynamics that
underlie movements in employment and unemployment and

provide a better understanding of labor market changes.

! For more about the JOLTS data see Kelly A. Clark and Rosemary
Hyson, “New tools for labor market analysis: JOLTS,” Monthly Labor
Review, December 2001, pp. 32-37 and Kelly Clark, “The Job Open-
ings and Labor Turnover Survey: what initial data show,” Monthly La-
bor Review, November 2004, pp. 14-23. The JOLTS data are publicly
available on the Internet at http://www.bls.gov/jlt.

% For more information on the Business Employment Dynamics
(BED) data, see Timothy R. Pivetz, Michael A. Searson, and James R.
Spletzer, “Measuring job and establishment flows with BLS longitu-
dinal microdata,” Monthly Labor Review, April 2001, pp. 13-20; and
James R. Spletzer, R. Jason Faberman, Akbar Sadeghi, David M. Talan,
and Richard L. Clayton, “Business employment dynamics: new data
on gross job gains and losses,” Monthly Labor Review, April 2004, pp.
29-42.'The BED data are publicly available on the Internet at http://
www.bls.gov/bdm.

* Using average employment in the denominator provides a sym-
metric growth rate and allows a symmetric treatment of changes at
opening and closing establishments. This is the official BLS methodol-
ogy, which is consistent with that of Steven J. Davis, John C. Halti-
wanger, and Scott Schuh, Job Creation and Job Destruction (MIT Press,
1996).

* For an explanation of the Current Population Survey’s cover-
age and concepts, see “Explanatory Notes and Estimates of Error,”
Employment and Earnings (Bureau of Labor Statistics, January 2007).
For more on the concepts and estimation of labor force status flows
data, see Harley J. Frazis, Edwin L. Robinson, Thomas D. Evans, and
Martha A. Duff, “Estimating gross flows consistent with stocks in the
CPS,” Monthly Labor Review, September 2005, pp. 3-9 and Randy E.
Ilg, “Analyzing CPS data using gross flows,” Monthly Labor Review,
September 2005, pp. 10-18. The CPS data are publicly available on the
Internet at http://www.bls.gov/cps.

> The CPS has a specific definition of discouraged workers. They
are individuals who wish to work and have looked for work sometime
in the prior 12 months, but who are not currently looking for work
specifically because they believe that no jobs are available for them.

¢To make the CPS labor force status flows consistent with the re-
ported stock estimates, the BLS developed a method that forces their
reconciliation. In addition to the nine flows shown in the text table,
there are adjustments that correct for all sources of discrepancies, so
that implied changes in stocks derived from the flows match changes
in CPS stock estimates. These adjustments account for changes in the
working-age population and include net immigration, persons who
just turned 16, and average death rates. For more information, see
Frazis and others, “Estimating gross flows consistent with stocks in
the CPS.”

7 Note that with the 1994 redesign of the CPS, it became possible
to measure the job-to-job transitions that are contained within the EE
estimate. Respondents are now asked whether their current employer
is the same as their employer from the previous month. The publicly
available data do not report these estimates separately, although re-
search studying their behavior exists (for example, Bruce Fallick and
Charles A. Fleischmann, “Employer-to-Employer Flows in the U.S.
Labor Market: The Complete Picture of Gross Worker Flows,” Fed-
eral Reserve FEDS Working Paper 2004-34). For more information
on their measurement, see “Effects of Job Changing on Payroll Survey
Employment Trends,” available on the Internet at http://www.bls.
gov/ces/cesjobch.pdf.

8 By this notion, one could use the JOLTS microdata to estimate
both job flows and worker flows.

? Although the official Business Employment Dynamics (BED)
data begin in 1992, there exists firm-level BED data that begin in
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1990. See Jessica Helfland, Akbar Sadeghi and David Talan, “Em-
ployment dynamics: small and large firms over the business cycle,”
Monthly Labor Review, March 2007, pp. 39-50; and R. Jason Faber-
man, “Job Flows over the Recent Business Cycle: Not all ‘Recoveries’
are Created Equal,” BLS Working paper No. 391 (Bureau of Labor
Statistics, 2005).

10 As a result of the authors imposing this consistency on the data,
the employment flow rates in charts 7 and 8 use a different denomina-

tor than the employment flow rates in chart 3.

' Note that this addition would also be necessary if one wanted to
compare employment outflows with the JOLTS total separations rate.
In addition, note that adding job-to-job transitions would make the
CPS employment inflows considerably larger in magnitude than the
JOLTS hiring rate. (See note 7 for more information about job-to-job
transitions.) Understanding why such a difference in magnitudes ex-
ists is a topic of ongoing research.

implementation of household economic surveys.

for all urban consumers.

Nominations Sought for 2008 Julius Shiskin Award

Nominations are invited for the annual Julius Shiskin Memorial Award for Economic Statistics. The
award is given in recognition of unusually original and important contributions in the development
of economic statistics or in the use of statistics in interpreting the economy. Contributions are recog-
nized for statistical research, development of statistical tools, application of information technology
techniques, use of economic statistical programs, management of statistical programs, or developing
public understanding of measurement issues. The award was established in 1980 by the Washington
Statistical Society (WSS) and is now cosponsored by the WSS, the National Association for Business
Economics, and the Business and Economics Statistics Section of the American Statistical Associa-
tion (ASA). The 2007 award recipient was Arthur Kennickell, Senior Economist and Head of the
Microeconomic Surveys Unit at the Federal Reserve Board, for his leadership of the Federal Reserve’s
Survey of Consumer Finances and his achievements as an international expert on the design and

Because the program was initiated many years ago, it is little wonder that statisticians and economists
often ask, “Who was Julius Shiskin?” At the time of his death in 1978, “Julie” was the Commissioner
of the Bureau of Labor Statistics (BLS) and earlier served as the Chief Statistician at the Office of
Management and Budget (OMB), and the Chief Economic Statistician and Assistant Director of the
Census Bureau. Throughout his career, he was known as an innovator. At Census he was instrumental
in developing an electronic computer method for seasonal adjustment. In 1961, he published Signals
of Recession and Recovery, which laid the groundwork for the calculation of monthly economic indica-
tors, and he developed the monthly Census report Business Conditions Digest to disseminate them to
the public. In 1969, he was appointed Chief Statistician at OMB where he developed the policies and
procedures that govern the release of key economic indicators (Statistical Policy Directive Number 3),
and originated a Social Indicators report. In 1973, he was selected to head BLS where he was instru-
mental in preserving the integrity and independence of the BLS labor force data and directed the most
comprehensive revision in the history of the Consumer Price Index (CPI), which included a new CPI

Nominations for the 2008 award are now being accepted. Individuals or groups in the public or private
sector from any country can be nominated. The award will be presented with an honorarium of $750
plus additional recognition from the sponsors. A nomination form and a list of all previous recipients
are available on the ASA Web site at www.amstat.org/sections/bus_econ/shiskin.html or by writing
to the Julius Shiskin Award Committee, Attn: Monica Clark, American Statistical Association, 732
North Washington Street, Alexandria, VA 22314-1943.

Completed nominations must be received by April 1, 2008. For further information contact Steven
Paben, Julius Shiskin Award Committee Secretary, at paben.steven@bls.gov.
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How widely do wages vary within
jobs in the same establishment?

Within a given establishment, wages of workers vary considerably
by job, particularly in certain occupations, such as public school
teachers, and with incentive pay playing a role as well;

although comparisons over time are problematic, evidence suggests
that such wage dispersion has increased over the last two decades

ages in the United States vary

widely. A full-time counter at-

tendant in a fast-food restaurant
may earn the Federal minimum wage of
$5.85 per hour, or $12,200 a year, while the
chief executive officer of a major corporation
may command an annual salary of $10 mil-
lion. Analysts have studied this phenomenon
extensively and identified a number of factors
that affect wage rates. Factors such as occu-
pation and the industry, geographic location,
unionization, size, and ownership (private
industry or government) of the establishment
have been examined, as have individual char-
acteristics such as the employee’s knowledge
and skills, tenure, performance, and sex. Most
of these studies have focused on wage differ-
ences across occupations and establishments,
and have illuminated the role that the various
factors play in explaining why certain jobs pay
more than other jobs.! Wages also can vary
dramatically within a single occupation. For
example, in 2004, 10 percent of computer
programmers earned $17.19 per hour or less,
whereas the top 10 percent earned $42.07 per
hour or more.?

A different question asks, How do wages
vary among workers in the same job within
the same establishment? Are wages widely
dispersed, or do they tend to be similar for
all workers in the job? Finally, the question
is posed, Has the dispersion of wages within
establishment jobs changed over the last

quarter century? These questions are more
difficult for researchers to tackle, because data
sources are generally less conducive to stud-
ies within establishments. In order to answer
these questions, researchers must examine
individual wage rates within occupations,
within establishments. However, individual
wage records are rarely available to research-
ers, particularly for cross-industry, national
studies.

Questions about wage dispersion within
occupations, within establishments (hereaf-
ter referred to as within-job dispersion), are
interesting ones when viewed against the
backdrop of developments in employee com-
pensation over the last decade. Some experts
in employee compensation have proposed
that competitive pressures impelled employ-
ers to move increasingly toward wvariable-pay’
schemes, in which employee pay varies from
year to year or from pay period to pay pe-
riod, depending upon employee or company
performance. This idea contrasts with the
traditional notion that employees receive an
hourly wage or a fixed weekly, monthly, or an-
nual salary as compensation for time worked.
'The past adoption of variable-pay policies by
many employers would suggest that within-
job dispersion ought to be greater today than
it was 20 or 25 years ago.

The introduction of “broadbanding” by
many companies in the 1990s also would
suggest that pay was becoming more dis-
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persed over time. Broadbanding is a job classification sys-
tem that defines jobs more broadly than traditional job
descriptions, often by combining formerly separate jobs
into a single classification. Accompanying the broader job
description is a wider range of salaries (in comparison to
those of traditional plans) that can be paid to workers in
the broadbanded job. Thus, the adoption of broadbanding
offers the potential for a greater diversity of wages among
workers in the same company or government job.*

An examination of 2004 BLS wage data suggests that
wages vary widely within a particular job in a particular
establishment. For example, in private industry overall,
the highest paid registered nurse is paid about 40 percent
more, on average, than his or her lowest paid colleague in
the same establishment job. Similarly, among State and
local government establishments, the highest paid ele-
mentary school teacher earns double what the lowest paid
teacher makes in a particular job. Pay differences within
establishment jobs are even more pronounced for some
private-industry sales occupations.

Occupational comparisons over the past 20 years are
difficult to make, because the duties and responsibilities of
many jobs have evolved with advances in technology and
the economy. Nevertheless, a comparison of BLS data from
1983 and 2004 suggests that within-job wage dispersion
has increased over that period: about three-quarters of the
selected occupations compared showed a higher degree of
dispersion in 2004 than in 1983.

Previous studies

Three 1980s BLS studies. In the 1980s, the BLS published
three related studies that examined the extent to which
wages varied. Two of these studies focused on the varia-
tion in actual wages paid.In a 1985 study by John Buckley,
the subject was how wages differed for workers employed
in the same occupation within the same establishment.
In reviewing a variety of occupations across private in-
dustry, Buckley found that, for individual office clerical
occupations and professional and technical occupations,
the highest actual wage paid in the establishment was, on
average, 20 percent to 35 percent higher than the lowest
actual wage paid. Dispersion was generally less for skilled
maintenance, toolroom, and powerplant jobs, with the
highest wage for the job exceeding the lowest wage by
10 percent to 15 percent.” For material movement and
custodial jobs, dispersion varied widely, with the highest
wages exceeding the lowest wages by an average of 13
percent for power truck operators (other than forklift)

and by 45 percent for “Guards, I.”
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A 1981 study by Carl Barsky and Martin Personick
analyzed the extent to which wages varied within indus-
tries in 43 manufacturing and 6 mining industries. They
found that industries differed markedly in the extent of
wage dispersion, and they also found that industries dif-
tered in how much of the variation was due to differences
within establishments compared with differences across
establishments.®

The third BLS study examined the impact of establish-
ment pay policies. In a 1984 study of white-collar workers
in medium and large establishments across most private
industries, Martin Personick discovered that, among es-
tablishments with formal range-of-rates systems, the mean
width of the rate range was generally 40 percent to 49 per-
cent for technical and clerical workers, and 50 percent to
55 percent for professional and administrative workers.”
He also learned that actual pay rates were generally less
dispersed than the rates designated in the establishment’s
policy.

These three studies stemmed from earlier studies by
H. M. Douty, who analyzed 1958-60 BLS industry and
metropolitan area data.® Building upon the work of Al-
tred Marshall and other early theorists, Douty argued that
individual differences in the ability to contribute to pro-
duction are important factors in making wages disperse
within establishments.’

Other studies. Analysts have divided wage variation into
several components by looking at variation across industries,
across establishments, and within establishments. In a 1991
study using BLS data from six manufacturing industries, Erica
Groshen found that both establishment and occupational
pay differentials were important components of variation
in pay!® In another study, using BLS Occupational Em-
ployment Statistics data from 199697, Julia Lane, Laurie
Salmon, and James Spletzer also found that the character-
istics of the establishment and of the occupation explain
nearly nine-tenths of wage variation, with the remainder
due to pay differences within establishment jobs.'!

Some researchers have investigated the question from the
opposite perspective: What impact do pay differences have
on workers? For example, Matt Bloom examined the ef-
fects of pay differences on performance among professional
baseball players, and Jeffrey Pfeffer and Nancy Langton
studied the impact among college faculty.’? Studies from
this viewpoint have covered a variety of individual employ-
ment situations and are difficult to summarize. One theme
that appears to emerge, however, is that wage dispersion
within establishments does have an impact on characteris-
tics such as employee performance (and team performance)



and job satisfaction, but the impact varies with the particu-
lar circumstances: the type of establishment, the occupa-
tion, and the nature and organization of the work.

Exhibit 1 summarizes the factors thought to contrib-
ute to wage dispersion, focusing on those which aftect the
wages of employees working in the same job within an
establishment. Note, however, that it is not always clear
how, or even whether, a hypothesis explaining wage varia-
tion across the economy applies to the narrower question
of wage variation within establishment jobs. Thus, the
exhibit should be interpreted as the authors’ attempt to
adapt various aspects of theory to the question at hand,
rather than as an inventory of established theory.

This article builds upon the BLS studies conducted
20 years ago by looking at how wages varied within oc-
cupations, within establishments, in 2004. For purposes
of comparability, the article adopts, as much as possible,

the methods used by Buckley in 1985. Current research

on the topic uses a unique data source: the BLS National
Compensation Survey (NCS), a comprehensive survey of
wages and salaries and of employee benefits. Major out-
puts of the survey include the Employment Cost Index,
a quarterly measure of trends in employment costs for
wages, benefits, and compensation (the sum of wages and
benefits); the quarterly Employer Costs for Employee
Compensation, a measure that provides information on
employer costs (expressed per hour worked) for wages,
benefits, and compensation; and the various Employee
Benefits publications, which report the incidence of em-
ployee benefits and the details of employee benefit plans.
'The NCS also publishes wage and salary information on
several hundred occupations; among the survey’s publi-
cations are about 80 locality reports each year, as well as
reports on the 9 broad geographic regions (referred to as
Census economic divisions) and on the Nation as a whole.
Information for this article is drawn mainly from the NCS

m Factors contributing to wage spreads in jobs within establishments

Incentive pay (wider wage spreads): Differences in performance
(production, sales, etc.) lead to differences in pay.

Range—of—ratcs pay structures (wider wage spreads): Formal rate
ranges tend to be wide.

Tenure-based pay scale (wider wage spreads): Differences in length
of service lead to different pay rates.

Systems that pay for the “person,” such as education-based pay
scales, and pay-for-knowledge or pay-for-skill plans (wider wage
spreads): Differences in education lead to different pay rates. The ac-
quisition of knowledge, training, or skills boosts pay in comparison
to the pay of other workers in the same job.

Broadbanded job system (wider wage spreads): Salary ranges tend
to be wide, and employees may stay in the job for a long time, rather
than be promoted into another job.

Unionized occupation (narrower wage spreads) Unions often bar-
gain to limit differences in pay among workers in the same job, by
setting standard rates for a job, narrowing rate ranges, or introducing
other types of “compressed” pay structures.”

Pay compression (narrower wage spreads): Pay differences narrow
over time as workers within a job reach the highest rate of pay for the
job. In addition, percentage differences in pay rates are reduced when
cents-per-hour increases are given to all workers regardless of pay rate.
By contrast, if there is turnover in a job in which tenure affects pay,
large differences can exist between new hires and senior employees.

Narrowly defined job system (narrower wage spreads): Employees
may rapidly be promoted into another job, so the spread within in-
dividual jobs is narrow.

Wage level (spreads widen as wages increase): Higher levels of
wages imply greater levels of responsibility and more opportu-
nity for differentiating one’s performance. Calculations of spreads
are affected by the highest paid workers’ very high earnings. In
contrast, lower levels of wages imply lower levels of responsibility
and less opportunity for differentiating one’s performance. Still,
although minimum-wage laws provide a floor beneath which the
lowest paid workers cannot be paid, larger percentage differences
in wage spreads can arise when differences are divided by a small
denominator.

Work level (spreads widen as work levels increase): Higher levels of
responsibility provide more opportunity for differentiating one’s
performance. Conversely, lower levels of responsibility provide less
opportunity for differentiating one’s performance.

Turnover, difficulty in recruiting (unclear effect): A concentration of
workers at the top or bottom of rate ranges leads to narrower dif-
ferences in pay. But it can also be argued that, in cases where one
long-serving employee persists in the job, turnover increases disper-
sion because there are always new employees (often at low pay rates)
in the job.

Size of establishments (unclear effect): Larger establishments may
have wider wage spreads because they are more likely to have formal
range-of-rate systems, which tend to have wide rate ranges. But it
has also been argued that smaller establishments have wider spreads,
because they are less constrained by formal pay systems, have more
flexibility in varying pay, and can gear pay more closely to perform-
ance. Also, smaller companies do not have as predictable a source of
funds to share with employees as larger companies do, which leads
to greater pay diversity.

Pay “compression” refers to pay structures in which pay differentials are
narrow between newly hired and more experienced workers (see George T.
Milkovich and Jerry M. Newman, Compensation, 5th ed. (New York, Mc-
Graw-Hill, 1996), pp. 50-51) or between lower graded and higher graded

workers. For a discussion of pay compression in State and local governments,
see Michael A. Miller, “The public-private pay debate: what do the data
show?” Monthly Labor Review, May 1996, pp. 18-29; on the Internet at www.
bls.gov/opub/mlx/1996/05/art2full.pdf.
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national wage and salary estimates for 2004.
NCs data collection methods

To understand the data on wage dispersion presented
subsequently, it is important to understand how NCS data
are collected. The methods for selecting jobs to survey and
tor collecting wage and salary information are of particu-
lar importance. The 2004 NCS included 20,400 establish-
ments with one or more employees. An establishment
was generally defined as a nonagricultural business, other
than a private household, operating out of a single physi-
cal location.” State and local government establishments
were included, but the Federal Government was not. The
survey used a three-stage sample design. First, a sample of
79 metropolitan areas and 73 nonmetropolitan areas was
selected to represent the United States.”* Second, within
each of these 152 areas, a sample of private-industry and
State and local government establishments was selected.
Third, within each establishment selected, a sample of jobs
was selected.

'The number of jobs (four, six, or eight) selected in an
establishment depends upon the number of employees
in the establishment.” The sampling generally uses a list
of all jobs or employees within the establishment. The
sampling is proportional to the number of employees in
the job, so the more employees in a job, the greater is the
chance that the job will be selected for the sample.

Selection of the job is, in turn, a multistage procedure.
Usually, the BLS survey selects the most detailed job rec-
ognized by the establishment. For example, a small estab-
lishment may consider all computer programmers to be
a single job, whereas a large corporate headquarters may
define several different jobs within the computer pro-
grammer series.

Once the establishment job is defined, it is matched
with a BLS occupation. For the 2004 NCS wage publica-
tions, a system of 480 occupations derived from the 1990
census was used.'® For example, an establishment job titled
“Cost Accountant III” might be matched with the BLS job
“accountants and auditors.”

The job selected is further refined to ensure that all
workers in the job share one or the other of each of the
tollowing three characteristics: full time or part time,
union or nonunion, and incentive pay or time-based pay.

For example, if the Cost Accountant III job had both
tull-time and part-time incumbents, either the full-time
workers would be selected for the survey, to the exclusion
of the part-timers, or the part-time workers would be se-
lected for the survey, to the exclusion of the full-timers.”
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Finally, the job selected is classified into 1 of 15 work
levels or grades on the basis of a point factor system that
assigns different levels based upon (1) the knowledge
required for the job; (2) the job’s complexity, scope, and
effect; (3) the degree of autonomy the employee has; and
(4) several other factors. For example, full-time, nonunion,
time-based-pay Cost Accountants III with several years
of experience and who are fully qualified to deal with a
wide variety of difficult accounting problems might be
classified into the survey job of accountants and auditors,
level 11.18

This successive refinement process ensures that, in
most cases, the job studied comprises a homogeneous set
of employees. Although the broadness or narrowness of
the job surveyed depends on how broadly or narrowly the
job is defined by the establishment, the BLS refinement
process does tend to identify relatively discrete company
or government jobs by and large.

Once an establishment job has been refined in this
manner, the BLS takes a census by collecting individual
wage rates for each employee in the selected job. Incen-
tive pay, including commissions, piece rates, and produc-
tion bonuses, is included, as are cost-of-living allowances,
hazard pay, deadhead pay,"” and amounts deferred under a
salary reduction program. Excluded are shift differentials,
overtime pay, and bonuses not tied directly to production.?
Also excluded are uniform and tool allowances, free room
and board, on-call pay,and payments (such as tips) made
by parties other than the employer.

'Thus, the backdrop for the NCS data on wage disper-
sion is the collection of the rate of pay for each worker in
occupations that are relatively homogeneous and narrowly
defined. Knowing each worker’s wage allows measures of
wage dispersion to be calculated for each job selected
within each establishment. The progressive refinement
of the job surveyed facilitates a relatively narrow defini-
tion of job, compared with definitions produced by other
sources of information.

Measuring wage dispersion

'The subsequent analysis follows the 1980s BLS studies by calcu-
lating several measures of dispersion. To illustrate these measures,
four occupations have been selected: registered nurses, janitors
and cleaners, hotel clerks, and salesworkers of motor vehicles
and boats. Summary data for these occupations are presented
in table 1. In each case, most workers were in establishments in
which more than one rate was paid for the job.

Wage spread. The primary measure of dispersion pre-



Wage dispersion measures for four private-industry occupations and selected work levels, 2004
[In percent]
Proportion of
workers in Proportion of
; establishment | pean wage Median wage | Coefficient of across- Index of wage
Occupation jobs with spread spread variation establ_lsljment dispersion
multiple pay variation
rates
Registered nurse, overall ............ 84 43 40 29 84 34
Registered nurse, grade 9........... 85 42 41 24 84 30
Janitors and cleaners, overall ..... 68 50 38 37 90 47
Janitors and cleaners, grade 1.... 75 47 38 33 91 36
Hotel clerk, overall....................... 74 31 19 20 72 24
Hotel clerk, grade 3..................... 83 39 30 17 60 23
Salesworkers, motor vehicles
and boats, overall ..................... 85 481 275 75 40 100
Salesworkers, motor vehicles
and boats, grade 5.................... 76 530 262 68 45 108

sented in the analysis that follows is termed wage spread.
This measure is calculated by determining the percentage
by which the highest paid worker’s wage in the establish-
ment job exceeded that of the lowest paid worker. For ex-
ample, suppose that in the establishment job of pediatric
nurse the highest paid full-time worker earned $70,000
per year and the lowest paid earned $40,000. Then the
wage spread would be calculated as 75 percent: [($70,000
— $40,000)/$40,000] x 100. The spread for each establish-
ment job is calculated in this manner and is then averaged
across each establishment and occupation composing a
segment of the workforce. Since the NCS takes a census of
all employees in the job, variability in the aggregate wage
spreads is due to sampling establishments and jobs within
establishments, but not from taking a subset of workers
within the establishment jobs.?

'The wage spread is calculated for jobs within establish-
ments in which more than one rate of pay was granted. Jobs
with asingle incumbent and jobs whose incumbents received
the same wage are not included in the calculations. For the
survey as a whole, 64 percent of private-sector employees
were in jobs with more than one rate of pay, 13 percent were
in jobs in which all workers received the same pay, and 23
percent were in single-incumbent jobs. In State and local
governments, 83 percent of employees were in jobs with
multiple pay rates, 7 percent were in jobs with only one rate,
and 10 percent were in single-incumbent jobs.

'The wage spread is a measure of the dispersion of wages
in a single job within a single establishment.?? For exam-
ple, the average spread in wages for registered nurses in
private industry was 43 percent in 2004. In other words,

among all private establishments paying registered nurses
different rates, the wage of the highest paid nurse was
about 40 percent higher, on average, than that of his or her
lowest paid counterpart in the same nursing job within
the establishment.

Two statistics measuring the wage spread are calculated:
the mean and the median. The mean, or average, is com-
puted by summing the wage spread in each establishment
job surveyed and dividing by the number of observations.
'The median is a “positional” statistic that is computed by ar-
raying each of the wage spreads in numeric order from the
lowest spread to the highest. The wage spread in the exact
middle is the median spread. (A few other “positional” sta-
tistics besides the median are displayed. For example, at the
25th-percentile wage spread, one-quarter of the observa-
tions had the same or a lower spread and three-quarters the
same or a higher spread. Conversely, at the “75th percent-
ile,” three-quarters of observations had the same or a lower
spread and one-quarter the same or a higher spread.)”

'The reason both statistics are examined is that the wage
spread is affected by extreme values within an establish-
ment job, because only the highest and lowest rates enter
into the calculation. Calculated over many observations,
average spreads will be less affected by extreme values in
a few establishments, but in those cases where there are
fewer observations, or where a few observations have ex-
tremely high wage spreads, the mean, or average, spread
can be heavily affected. For example, although the mean
wage spread for workers selling motor vehicles and boats
is 481 percent, the median is 275 percent. The reason for
this difference is that in about 1 in 10 establishment jobs
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the highest paid salesworker earned 10 or more times
what the lowest earned.

As table 1 shows, the mean wage spread is usually
higher than the median. In some occupations, such as
registered nurse, the two figures are similar, but in other
occupations they diverge. Because of this divergence, both
statistics are examined in this article.

'The wage spread considers only the highest and lowest
wage rates in a job, so it is subject to fluctuations from
pay period to pay period as employees are hired or leave
the job. These fluctuations should be mitigated in cases
where a large number of observations are averaged, but
caution should nonetheless be exercised in interpreting
data for subsets of the workforce for which the survey had
smaller numbers of observations. Note that sample errors
are not calculated for the wage dispersion measures to be
discussed, so no statements as to their statistical reliabil-
ity can be made. For this reason, the analysis that follows
concentrates mainly on cases with a relatively large num-
ber of observations.

The wage spreads for larger groupings of employees,
such as salesworkers or workers in unionized jobs, are
calculated by combining the wage spread data from indi-
vidual occupations. Thus, patterns in the wage spreads for
large subsets of the workforce can be traced back to the
impact of individual occupations.

Three broader statistics. 'To provide an additional per-
spective, three other measures are calculated that show
how wages vary in occupations across establishments. The
coefficient of variation for an occupation is computed by
calculating the standard deviation for the occupation and
dividing it by the average wage for the occupation. The
coeflicient of variation includes all sources of variability:
differences in wages across industries, across establish-
ments in the same industry, and across jobs within estab-
lishments, as well as the source that is the focus of this
article: differences in wages in jobs within establishments.
The coeficient of variation also provides a yardstick for
comparing the wage variability of one occupation with an-
other. For example, private-industry registered nurses had a
coefficient of variation of 29 percent in 2004, janitors 37
percent, hotel clerks 20 percent, and salesworkers of motor
vehicles and boats 75 percent. These figures partly reflect
industry employment patterns: because hotel clerks are
employed almost entirely in hotels, wage variation across
the various industries under which those hotels are sub-
sumed is nearly zero. Janitors and cleaners, by contrast, are
employed in many industries, and registered nurses, though
concentrated in the health care industry, also are employed
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in other industries, such as clinics in manufacturing plants
and health units in corporate headquarters.

In examining the coeflicient of variation for larger
subsets of the economy, such as professional workers or
workers in small establishments, it is important to bear
in mind that it will be affected by different wage rates
among occupations. For example, among State and lo-
cal governments, the service workers major occupational
group includes a large number of relatively highly paid
occupations, such as police officers and firefighters, as
well as many lower paid occupations, such as cooks and
janitors. The coeflicient of variation for service workers is
the highest among the State and local government ma-
jor occupational groups, because of the disparate wages
among occupations rather than because of wide wage
spans within particular establishment jobs. Unlike the
wage spread, the coefficient of variation is not an aver-
age of its components. For example, the coeflicient of
variation for all workers in government was 54 percent,
but the figure for the major occupational group with the
highest coeflicient of variation was 47 percent.

To help put the coefficient of variation in perspective,
consider the proportion of variation attributable to wage
differences across establishments. This proportion is cal-
culated by dividing the variation of wages across estab-
lishments by the total variation in wages. For example,
among private-industry registered nurses, 84 percent of
total wage variation was due to cross-establishment varia-
tion in wages. The remaining 16 percent was due to varia-
tion among occupations within establishments and within
establishment jobs. However, instances of the same oc-
cupation being reported for more than one job within an
establishment are uncommon in the NCS, so for the rest
of this article the two proportions will be referred to as
across-establishment and within-job variation.

'The final statistic examined, the index of wage dispersion,
is computed by dividing the difference between the 75th-
percentile wage and the 25th-percentile wage by the me-
dian (or 50th-percentile) wage. The index of wage disper-
sion thus gauges the breadth of the central portion of the
distribution of wages. While the coefficient of variation in-
cludes all wage rates, the index of wage dispersion includes
only the middle 50 percent of wages and is not aftected by
extreme values.?* In the four sample jobs, the index of wage
dispersion was close to the coeflicient of variation.

Overall results

Table 2 shows that, for all occupations together, the mean
wage spread was 53 percent for private industry and 62



IELIEFA  Wage dispersion measures for private industry and for State and local governments, 2004

[In percent]

Wage spread
Proportion
Coefficient of Index of
Sector 10th 25th 75th 90th of across- | Wage
Mean percentile | percentile | Median percentile | percentile variation |establishment| dispersion
variation

Private

industry ........... 53 7 16 32 55 92 88 90 84
State and local

governments .. 62 1 24 47 83 122 54 71 76

percent for State and local governments. The columns list-
ing percentiles indicate that the mean spreads were sub-
stantially affected by a minority of observations with very
high wage spreads. The private-industry median wage
spread was 32 percent, but the 90th-percentile spread
was 92 percent. State and local governments had a similar
pattern, with a median spread of 47 percent and a 90th-
percentile spread of 122 percent.” ('This skewed pattern is
often seen in wage rates. For example, the 2004 NCS sur-
vey indicated that the median hourly wage for the Nation
was $14.48, but the average was higher, namely, $18.09,
and the 90th-percentile wage was $32.45.)

In contrast, the broader measures, which include all
types of variability, showed greater wage dispersion in pri-
vate industry than in State and local governments. Differ-
ences across establishments, rather than within jobs, con-
tributed more to the overall variability of wages in private
industry than in State and local governments. This finding
is not too surprising, considering the greater diversity of
industries and occupations found in the private sector.

The proportion of variation attributable to across-es-
tablishment differences is high—nine-tenths in private
industry and seven-tenths in governments, in line with
some of the studies mentioned earlier.® Given the sam-
pling and data collection techniques of the NCS, which
result in a relatively homogeneous group of employees
within the job, we would expect that most overall varia-
tion would be of the establishment and occupational,
rather than the within-job, variety.

Major occupation. In private industry, median wage
spreads ranged from 28 percent for transportation and
material movement workers to 38 percent for saleswork-
ers. As expected, the mean spread had a much wider range,
from around 40 percent for clerical workers, precision craft

workers, machine operators, and helpers and laborers, up
to 113 percent for salesworkers. (See chart 1, page 24.)
Among the major occupations, the coeflicient of variation
and the index of wage dispersion showed roughly similar
patterns.

The category of salesworkers includes a wide array of
occupations, from the populous job of cashiers (41 per-
cent mean, and 33 percent median, wage spread), in which
pay is almost always determined strictly by hours worked,
to various salesworkers and sales representatives, who
are often paid commissions geared to sales. For example,
nearly all salesworkers of motor vehicles and boats had
incentive-based (commission) pay, with an average spread
of 481 percent. Salesworkers paid on the basis of time
worked had an average wage spread of 45 percent (and a
median of 33 percent), while their incentive-paid coun-
terparts had an average wage spread of 404 percent (and
a median of 110 percent). As a group, salesworkers had
the highest wage dispersion from all sources, with a coef-
ficient of variation of 104 percent, coupled with the low-
est proportion of total variation due to differences across
establishments (76 percent).

The patterns seen in the mean wage spreads are similar
to those found in the earlier BLS studies. Professional and
managerial workers generally are employed at higher work
levels than clerical, blue-collar, and service workers and
have a greater opportunity than the latter workers do to
differentiate their performance. (Note, however, that most
salesworkers were not included in the earlier BLS studies.)

Mean and median spreads tracked much more closely
among the major occupational groups in State and local
governments than they did among those in private industry.
(See chart 2, page 25.) Mean spreads were lowest among the
sparsely populated machine operators and precision craft
workers major occupational groups. Professional workers (a
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group that includes teachers) had the highest spreads (with
amedian of 77 percent and a mean of 88 percent).” The two
most populous teaching occupations had mean spreads of
more than 100 percent: elementary school teachers had a
mean spread of 106 percent (the median was 98 percent),
and secondary school teachers averaged 104 percent (with
a median of 100 percent). Public school teachers are com-
monly paid according to a combination of length of serv-
ice and educational attainment. For example, a teacher
with a master’s degree and 20 years of experience might
earn $70,000 per year, while a beginning teacher with a
bachelor’s degree might earn $35,000. The other major
occupational groups had mean spreads ranging from 37
percent to 45 percent and medians of 28 percent to 38
percent. ('There are few salesworkers in governments, and
they are rarely paid commissions.)

Unlike the situation in private industry, the coefficients
of variation and indexes of wage dispersion for the major
occupations did not follow the same pattern as the mean
wage spread. Differences among major occupational groups
were small when the most inclusive measure, the coeffi-
cient of variation, was used, and ranged from 31 percent for
transportation workers to 47 percent for service workers.
As noted earlier, government service workers are a mix of
high- and low-paying occupations.

Grade levels. 'The theory of compensation suggests that
wages should be more disperse for higher graded jobs, be-
cause they offer workers greater autonomy and more op-
portunity for differentiating their performance.?® Charts
3 and 4 show that wage spreads did indeed tend to be
greater in higher graded jobs, but the pattern was not
seamless. For both private industry and State and local
governments, wage spreads tended to be lowest among
the lower level jobs (grades 1-4), in which many cleri-
cal, service, and blue-collar workers are concentrated. In
these grades, the work generally follows set procedures
and guidelines, is closely supervised, and does not require
complicated decisionmaking.

Private-industry median wage spreads were widest
among workers in grades 11 and higher. At these grades,
professional, administrative, and managerial employees
typically have mastered the knowledge required by the
job, can select among work methods, and follow only gen-
eral guidelines. The narrowing of the mean spreads at the
highest levels may be attributable to the fact that estab-
lishment jobs with workers at grades 14 and 15 generally
were found only in a small number of establishments and
often had few incumbents per establishment. Workers at
these levels are often senior managers, scientific experts,
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or senior professors. The last two of these types of em-
ployees may have been clustered at the top of the salary
range for their jobs, but the survey data do not permit any
verification of this supposition.

Median and mean wage spreads were more closely
aligned in State and local governments than in private
industry. Public-sector employees in grades 8 and 9, into
which many elementary and secondary school teachers are
classified, had relatively high wage spreads. Wage spreads
also were high for government workers in grades 11-15
(typically journey-level and senior expert grades for pro-
fessional and managerial employees).

Level of pay. Because higher levels of work are generally
associated with higher levels of pay, the division by wage
level looks very much like the division by work level. That
is, jobs with higher average salaries tended to have wider
spreads than lower paid jobs. In private industry, there was
a relatively steady progression (as measured by mean wage
spreads), with wage dispersion increasing in tandem with
increases in hourly wages. (See chart 5, page 28.) Jobs aver-
aging less than $7 per hour had a mean wage spread of 33
percent, compared with 116 percent for jobs averaging more
than $32 per hour.”” Although the median figures showed a
similar trend, the differences were less pronounced, ranging
from 25 percent in the lowest category to 41 percent in the
highest, with little difference among the middle categories
($7 per hour to under $32 per hour).

A similar pattern applied to State and local government
workers, for whom mean spreads ranged from 35 percent
for the lowest paid category to 100 percent for the highest
paid category. In contrast to the figures for private industry,
State and local government median wage spreads varied as
widely as the mean figures. (See chart 6, page 28.)

Do wage spreads differ when the level of zozal compen-
sation, rather than the level of wages, is examined? Ex-
perimental tabulations using 2006 data that array wage
spreads by the level of rotal compensation (wages plus the
cost of benefits) showed less pronounced patterns. Over-
all, the private-industry figures were similar to the wage
spreads presented earlier in this article. The mean wage
spread was 54 percent, the median 33 percent.

Median wage spreads were lowest (22 percent) for
private establishment jobs in which the costs for wages
and benefits were less than $10 per hour. There was little
difference in median wage spreads among jobs with to-
tal-compensation costs of $10 or more. The lowest spread
(33 percent) was for jobs with total-compensation costs of
$19 per hour to under $30 per hour, and the highest (38
percent) was found in jobs with costs of $14 per hour to
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under $19 per hour. These results may stem from the way
data are reported in the NCS. Unlike wage data, which are
collected separately for each employee, NCS benefit cost
data are collected for the establishment job as a whole.
Thus, the total-compensation categories used in these ex-
perimental tabulations combine individual (and varying)
wage rates with average hourly benefit costs.*

The experimental figures for State and local govern-
ments were not as close to the 2004 statistics reported
earlier in this article: the mean wage spread was 52 per-
cent, the median 41 percent. The lowest median spread
(30 percent) was in jobs with total-compensation costs of
$10 to under $14 per hour, and the highest (66 percent)
was found in jobs with costs of $44 per hour or more.
There was no apparent pattern to the median spreads for
the other hourly cost ranges tabulated.

Industry.  Cross-economy studies have found that indus-
try is an important factor in accounting for overall wage
dispersion. The narrower look at wage spreads within es-
tablishment jobs that this article presents, though con-
ducted only at the major industry level, showed mixed
results. In private industry, there was little difference in
median wage spreads among the five industry divisions
studied. As with other characteristics examined, however,
mean spreads ranged more widely, from 41 percent in
manufacturing to 105 percent in finance, insurance, and
real estate, an industry that includes several of the sales
occupations with the highest mean spreads.®! (See chart
7, page 30.) In his 1985 study, Buckley found that mean
wage spreads were generally smaller in manufacturing
than in nonmanufacturing industries.

Among the three State and local government major
industries tabulated, mean wage spreads were similar for
public administration (39 percent) and health services (43
percent). By contrast, the average spread was 80 percent
for education services, in which teachers compose a large
share of employment.”> Median figures again showed
more variation than in the private sector, ranging from 33
percent in public administration to 70 percent in educa-

tion. (See chart 8, page 30.)

Size of establishment.  Some theorists have suggested that
wage dispersion is more pronounced in smaller estab-
lishments than in larger establishments, because smaller
firms are apt to have less structured pay policies and a
less predictable flow of funds to share with employees.*
In contrast, the focus presented here on individual jobs
within establishments may call for a different explanation.
Larger establishments, for example, are more apt to have

formal pay systems with broad rate ranges.** Charts 9 and
10 (page 31) show that wage spreads did not vary greatly
by the size of the establishment (measured by the num-
ber of workers employed there), although the picture is
somewhat mixed: on the one hand, it is difficult to discern
clear patterns among private-industry establishments,
while, on the other, for governments, the smallest estab-
lishments (those with fewer than 100 employees) had the
lowest wage spreads (with a 36 percent mean and a 28
percent median). In contrast to private industry, govern-
ment showed a gradual increase in wage spreads as the
size of the establishment increased, except that there was
no difference in median spreads for the two largest cat-
egories of establishments. (The data for State and local
governments excluded establishments with fewer than 50
workers; the private-industry data included all establish-
ments, even those with just 1 worker.)

In 1985, Buckley found that, while average spreads
were higher for white-collar jobs in private establishments
employing 500 or more workers than in smaller establish-
ments, a mixed pattern emerged for blue-collar jobs. The
2004 results for managerial jobs also were mixed, but in
the clerical and professional categories, which contain the
jobs most similar to those studied by Buckley, the larger
establishments (those with 500 or more workers) tended
to have higher mean and median spreads than establish-
ments with fewer employees. Among service jobs in es-
tablishments with 500 or more employees, the 2004 trend
was also generally toward higher spreads. However, the
opposite was true for craftworkers. Table 3 (page 32) sum-
marizes the results by establishment size for each major
occupational group.

Incentive workers have a great impact on the wage
spreads for different-size establishments in private indus-
try. When these workers are removed from the tabula-
tions, a much smoother progression from small to large
establishments emerges:

Wage spread, percent

Size of establishment (time-based workers)

(private industry) Mean Median
1-99 employees .......coeveueueerernnunnee 33 25
100-499 employees ........ccccceveuneeee 45 34
500-999 employees..........ccourueunnne 48 35
1,000-2,499 employees................... 47 35
2,500 or more employees................ 56 42

Union status. Union membership has declined in the
years since the earlier BLS studies were published. In
2004,12.5 percent of wage and salary workers belonged to
unions, down from 20.1 percent in 1983. By 2004, State
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Wage spread by industry, private industry, 2004
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Table 3. Mean and median wage spreads for major occupational groups, by establishment size, private industry,
2004
[In percent]
Under 100 100-499 500-999 1,000-2,499 2,500 or more
Major
occupational
group Mean Median Mean Median Mean Median Mean Median Mean Median
Professional...... 40 29 46 31 42 35 43 37 57 45
Managerial ....... 121 30 44 31 40 27 39 27 48 39
Sales.....ccouue. 122 29 178 64 126 75 141 48 62 40
Clerical............. 30 24 41 30 44 33 41 35 49 43
Craft....cccveene 42 31 46 30 30 21 36 25 31 26
Machine
operators........ 38 31 41 29 34 28 50 35 37 33
Transportation.. 37 25 90 31 59 40 76 42 52 51
Helpers and
laborers .. 36 29 41 32 47 36 57 41 54 42
Service............. 32 24 46 36 68 46 54 33 64 48

and local government workers composed four-tenths of
union members outside the Federal Government. The
difference between private industry and State and local
government was marked: about 7.9 percent of private-in-
dustry workers were union members, compared with 36.4
percent of State and local government workers.*

In Buckley’s 1985 study, results were mixed: spreads
were narrower for union workers in blue-collar jobs, but
often broader in white-collar jobs. The study presented
herein shows, as other studies of overall dispersion have
demonstrated, that private-industry workers in unionized
occupations had a slightly lower average wage disper-
sion than their nonunion counterparts.*® The mean wage
spread for union workers was 47 percent, compared with
53 percent for workers in nonunion jobs. The median
spreads were 30 percent and 32 percent, respectively. (See
chart 11.) Table 4 (page 34) shows comparative spreads
for blue-collar workers, among whom the concentration
of union workers was highest.

A different pattern emerged for the more highly union-
ized State and local government sector. The mean wage
spread for unionized government workers (64 percent) was
slightly higher than that for nonunion jobs (60 percent).
(The median spreads were 48 percent and 45 percent, re-
spectively.) This apparently counterintuitive result stems
largely from the influence of the relatively populous pro-
tessional workers major occupational group, among whom
unionized employees had a mean spread of 93 percent,
compared with 81 percent for nonunion employees. Public
school teachers account for a sizable portion of profession-
al workers and have high rates of unionization together
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with widely varying pay rates. Table 5 (page 35) shows
dispersion measures for six public teaching occupations.
Except for substitute teachers, each occupation has a high
wage spread and a much lower than average across-estab-
lishment variability. Wage spreads were higher for union
workers in 5 of the 6 teaching jobs. The exception was
prekindergarten and kindergarten teachers, an occupation
for which the spreads were similar.

Full-time status. Full-time workers had higher wage
dispersion rates than their part-time counterparts in both
sectors. (See charts 11 and 12 (the latter, page 36).) In pri-
vate industry, there are substantial numbers of both full-
and part-time salesworkers, but full-time salesworkers had
a mean spread of 170 percent, compared with 43 percent
for part-timers. (The respective median figures were 48
percent and 33 percent.) In the other major occupational
groups with a significant portion of part-time workers, the
patterns were mixed. For example, spreads were moder-
ately higher for full-time service workers, but not for part-
time laborers.

Differences were somewhat larger for governments.
Overall, the mean wage spread was 64 percent for full-
time workers (the median was 49 percent), compared
with a mean of 45 percent (with a median of 29 percent)
for part-time workers. Spreads were higher for full-time
workers in each major occupational group with substantial
numbers of part-time employees, except that part-time
transportation workers had a higher wage spread (mean,
55 percent; median, 44 percent) than full-time workers
(mean, 39 percent; median, 33 percent). Busdrivers com-
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pose a large portion of transportation workers in govern-
ments, and the occupation is evenly split between full and
part-time employees, both of whom have a relatively high
mean wage spread (51 percent and 55 percent, respec-
tively) within the major occupational group.

Incentive pay. As expected, the most dramatic differences
in wage dispersion occurred between time-based and in-
centive-based workers. In private industry, workers in in-
centive-paid jobs had a mean wage spread of 223 percent,
compared with 41 percent for workers in jobs paid strictly
on the basis of the amount of time worked. (See chart
11.) The median spread for incentive workers, 62 percent,
was double the 31 percent for time-based workers. (There
were too few incentive-paid workers in governments to
make meaningful comparisons.)

The salesworkers group had the greatest proportion of
incentive workers, mainly sales workers working for com-
mission. Among salesworkers, those paid on an incentive
basis had mean wage spreads of 404 percent (the median
was 110 percent), compared with 45 percent (the median
was 33 percent) for time-based workers.

Transportation workers had the second-highest inci-

dence of incentive workers. In this group, incentive-paid
workers had a mean spread of 136 percent, compared
with 37 percent for time-rated workers; the respective
median wage spreads were 49 percent and 25 percent.
Two occupations that accounted for a large proportion of
transportation workers had significant portions of incen-
tive workers along with wide differences in wage spreads.
Truckdrivers paid incentive rates had a mean wage spread
of 148 percent, while the mean for time-rated drivers was
35 percent. (The respective medians were 46 percent and
25 percent.) The other occupation was driver-saleswork-
ers, who deliver, sell, and display merchandise over estab-
lished routes. Many of these employees work for com-
missions, and those paid commissions or other incentives
had a mean wage spread of 104 percent, compared with
28 percent for time-rated drivers. The respective median
spreads were 83 percent and 23 percent.”

Profit and nonprofit establishments in private industry. Al-
though the median wage spreads were identical (32 percent),
mean spreads were higher in for-profit establishments (55
percent) than in nonprofit establishments (39 percent). (See
table 6, page 37.) Of the nine major occupational groups,
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IELICEM  Mean and median wage spreads for blue-collar workers in private industry, 2004
[In percent]
Major Mean wage Median wage Mean wage Median wage Mean w:ge Media:’n v;age
occupational spread, all spread, all spread, union |spread, union spreac, spread,
group workers workers workers workers nonunion nonunion
workers workers
Craft oo, 40 29 31 16 42 31
Machine operators ..... 39 30 36 25 40 31
Transportation ..... 50 28 60 34 48 26
Laborers.......cccceeveeeeeiiee e 40 31 43 27 40 32
professional workers composed the largest proportion of A look at individual occupations
employees in nonprofit establishments. Among professional
workers, wage spreads were similar in both types of estab-  Jobs with the highest wage spreads. Table 7 (page 38) lists

lishment. In the other major occupational groups with sub-
stantial numbers of nonprofit employees, mean wage spreads
tended to be higher in for-profit establishments, while me-
dian spreads were similar for the two types of establishment.

Within the professional group, many workers are
employed in nonprofit education and health services es-
tablishments. For example, a large portion of registered
nurses are employed in nonprofit workplaces. Nurses in
nonprofit establishments have a mean wage spread of 45
percent, compared with 37 percent for nurses in for-profit
facilities. (The respective medians are 43 percent and 31
percent.) Also, private secondary school teachers and
many college teaching occupations are found mainly in
nonprofit institutions and have higher-than-average wage
spreads.’®

Geographic location. Private industry wages were more
disperse in metropolitan areas, with a mean wage spread
of 55 percent, than in nonmetropolitan areas, with a 35-
percent spread. (The medians were 33 percent and 27
percent, respectively.) Differences among most of the
nine Census divisions were not marked, with the mean
spread ranging only from 46 percent to 55 percent in
seven of the divisions. The low was 41 percent, in the
East North Central States, and the high was 64 percent,
in the Pacific States. As expected, the median spreads
were even narrower, ranging only from 29 percent in the
New England States to 36 percent in the Middle Atlan-
tic States.”

As mentioned earlier, these broad patterns conceal
many differences among occupations.
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the 10 occupations with the highest median wage spreads.
As noted earlier, sample errors are not calculated for these
wage spread data. The table is limited to occupations with
50,000 or more workers, because the data for lightly en-
cumbered occupations are more likely to be affected by
relatively large sampling errors. The median was chosen to
be the main statistic because it is less aftected by extreme
values than the average or mean.

'The top two jobs on the list are sales occupations. Near-
ly all salesworkers of motor vehicles and boats work for com-
mission, and so do slightly more than half of the work-
ers in advertising and related sales occupations. Advertising
workers paid on an incentive basis had a median spread of
775 percent and a mean spread of 615 percent. (Were oc-
cupations listed in order of mean wage spread regardless
of employment, half of the top 10 occupations, including
the top 4, would have been sales occupations.)

"Two of the jobs on the list, airplane pilots and naviga-
tors and public transportation attendants, were transporta-
tion occupations. Both of these jobs are dominated by
airline industry employees, whose pay can vary widely
according to the type of aircraft they fly and whether
they are commercial or private pilots. Two other private-
sector occupations appeared on the list: hairdressers and
cosmetologists and material recording, scheduling, and dis-
tributing clerks, not elsewbhere classified. About two-thirds
of hairdressers were paid incentive rates (commissions),
and for these workers, the wage spreads were 105 per-
cent (median) and 143 percent (mean).*

There is no simple explanation for the high wage
spreads prevailing among material recording, scheduling,



Wage dispersion measures for selected public school teaching occupations, 2004
[In percent]
Mean Median Mean Median Mean Median | .. . Prop:frtlon Index of
wage wage wage wage wage wage £ wage
Occupation spread, spread, spread, spread, spread, spread, or across- dispersion,
all all union union nonunion | nonunion variation, establ_lshment all
workers workers workers workers workers workers | all workers | variation, workers
all workers

Elementary

school

teachers......... 106 98 113 102 94 88 32 56 45
Secondary

school

teachers......... 104 100 111 106 95 89 31 53 43
Prekindergarten

and

kindergarten

teachers......... 76 73 75 77 77 73 33 64 42
Special

education

teachers......... 93 88 99 96 75 65 33 59 48
Teachers,

except

college and

university,

not elsewhere

classified........ 127 112 132 113 112 77 37 63 51
Substitute

teachers......... 66 33 108 109 52 17 41 83 61

and distributing clerks, not elsewhere classified. The an-
swer may lie in the nature of the job. This occupation is
one of several in the pre-2006 occupational classification
system that was used to categorize workers in various jobs
that did not fit into other, more specific occupations. A
search of establishment job titles revealed that the types
of jobs included in the occupation were disparate. In ad-
dition, about half of the employees were in jobs for which
it was not possible to assign a specific work level; among
these jobs, the median wage spread was 109 percent. Sur-
vey data do not provide a clear answer, but it is possible
that the high wage spreads result from workers perform-
ing a wide range of duties within those jobs and being
paid different rates corresponding to their duties. (A look
at the other establishment and employee characteristics
did not reveal any clear patterns.)

Four State and local government teaching occupa-
tions complete the list. This is no surprise, given the typi-
cally high wage spreads found among public teaching
occupations.

Mean wage spreads for these 10 occupations ranged
from 83 percent for material recording, scheduling, and
distributing clerks, not elsewhere classified, to 481 percent

for salesworkers of motor vehicles and boats. Overall wage
variation was relatively high for most of these jobs, as mea-
sured by the coefficient of variation. However, as might
be expected in cases where wages varied so greatly among
workers within jobs in the same establishment, the share
of total wage variation attributable to differences across
establishments was generally much smaller than that for
private industry or State and local governments overall.

Jobs with the lowest wage spreads. A very different set of
jobs appears on the list of jobs with the lowest median
wage spreads. Table 8 (page 39), which, like table 7, is lim-
ited to occupations with 50,000 or more workers, shows
these jobs. Eleven of the 12 occupations listed are in pri-
vate industry.* These jobs are so varied that it is difficult
to summarize them. They appear to share only one of the
characteristics explored in this article: very few workers in
them receive incentive pay.

The 11 private-industry occupations include three su-
pervisory jobs, two skilled-craft jobs (tool and die makers;
miscellaneous plant and system operators), two jobs from
the laundry and drycleaning industry (pressing machine op-
erators and laundering and drycleaning machine operators),
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Chart 12.

Wage spread by worker characteristics, State and local governments, 2004
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two health services jobs (dental hygienists and pharmacists),
one transportation job (motor transportation occupations,
not elsewhere classified), and a personal service job (welfare
service aides). The sole government job on the list (supervi-
sors of police and detectives) is a supervisory job.

The two skilled-craft jobs had the largest proportion of
union workers of any private-sector nonsupervisory jobs
listed in the table. Unionized zoo/ and die makers had a me-
dian wage spread of 8 percent, compared with 17 percent
for their nonunion counterparts; the comparable figures
tor miscellaneous plant and systems operators were 4 percent
and 32 percent, respectively.*?

Although wage spreads were lower for unionized
workers in the two laundry industry jobs, the main factor
behind the low wage spreads appeared to be that most
workers were employed at lower work levels with rela-
tively small wage spreads. A large portion of laundering
and drycleaning machine workers was employed in level 1
jobs, for which the median wage spread was 12 percent.
Similarly, most pressing machine operators were in level 1
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and level 2 jobs, for which the median spreads were 14
percent and 7 percent, respectively.

A similar dynamic appeared to affect motor transporta-
tion occupations, not elsewhere classified: three—quarters of
the employees were classified in level 1 and level 2 jobs,
tor which the median wage spreads were 13 percent and
15 percent, respectively. In addition, this occupation had
the highest proportion of part-time workers of any occu-
pation listed in table 8. Median wage spreads were 14 per-
cent for part-timers and 33 percent for full-time workers.

Welfare service aides had the second-highest proportion
of part-time workers listed in the table. The median wage
spread for part-timers in this occupation was 13 percent,
compared with 18 percent for full-time workers. The oc-
cupation is a relatively low-paid one. In 2004, the aver-
age hourly wage was $9.24 per hour and the median was
$8.88. The median wage spread for workers paid less than
$7.00 per hour was 13 percent; for those paid $7 to under
$10 per hour, it was 14 percent.

It is more difficult to discern patterns underlying low



establishments, 2004

[In percent]

Table 6. Mean and median wage spreads for selected major occupational groups, profit and nonprofit private

Mean wage Median wage Mean wage Median wage Mean wage Median wage
Major occupational spread, all spread, all spread, for- spread, for- spread, spread,
group i o profit profit nonprofit nonprofit
establishments | establishments establishments |establishments | establishments | establishments
All groups ......ccceeeieiieiieen 53 32 55 32 39 32
Professional ... 48 35 50 34 45 37
Managerial ..... 60 32 63 32 38 28
Clerical ....oeveeciieeiieeeee e 38 29 39 30 33 29
SEIVICE .ooviiiiieiieeee e 43 30 45 30 34 29

wage spreads for the two health care jobs. Denzal hygienists
were evenly split between full- and part-time workers, but
median wage spreads were small for both types of work
schedule, as well as for work levels and pay rates. However,
most workers were employed in establishments with fewer
than 100 workers, for which the median wage spread was
11 percent. Pharmacists were employed in large numbers
in retail establishments (where the median spread was 7
percent) and services establishments (with a 12-percent
median spread). Median spreads were similar among all
sizes of establishments, in both profit (an 8-percent me-
dian spread) and nonprofit (13 percent) establishments,
and by the work level of the occupation. Most pharmacists
earned $32 an hour or more; the median wage spread for
workers at this earning level was 10 percent.

Patterns are even more difficult to find in the three
private-sector supervisory occupations shown in the
table. Supervisors of electricians and power transmission
installers had a significant portion of union workers, but
the median wage spread was higher for union workers
(60 percent) than for nonunion workers (14 percent). By
industry, the median spread was lower in transportation
and public utilities (7 percent) than in the services (14
percent) or goods-producing industries (20 percent).”
Median spreads were noticeably lower in the smallest es-
tablishments (14 percent) than in larger establishments.
The occupation supervisors of cleaners and building services
is mainly a services industries job, for which the median
wage spread was 5 percent. Median spreads also showed
no obvious pattern when sizes of establishments, profit or
nonprofit status, work levels, or pay rates were examined.
Nearly all supervisors of personal service occupation workers
were employed in services industries. Here, too, median
spreads showed no obvious pattern when sizes of estab-

lishments, work levels, or pay levels were examined. The
large majority of supervisors was employed in for-profit
establishments, where the median wage spread was 13
percent. The minority employed in nonprofit establish-
ments had a median wage spread of 24 percent.

'The sole public-sector job on the list in table 8 is su-
pervisors of police and detectives. The majority of employees
in this occupation were in union jobs, where the median
wage spread was 13 percent, compared with 24 percent for
nonunion workers.

Fifty-six selected occupations. It would be impractical in
this article to present details for all 400 occupations, and
multiple work levels within each occupation, included in
the pre-2006 NCS classification system. To help focus on
a smaller number, table 9 (pages 40-43) presents summary
statistics for 56 selected occupations, chosen in two ways:
(1) the three most populous private-sector occupations in
each major occupational group were chosen, and (2) three
other occupations in each major occupational group were
chosen randomly.** For this sample, a list of occupations,
with corresponding employment counts, from the 1990
Census of Population was used. (The 1990 census system
was the foundation for the occupational classifications used
in the 2004 NCS.) When data were also published by NCS
for State and local governments, those data were included
in the table. The goal was to show the most common occu-
pations in the United States, plus a few of the many diverse,
but less common, occupations in the U.S. economy.

It is difficult to draw a common theme by looking at
individual occupations, because the patterns shown in
one occupation differ from those appearing in another.
Some occupations follow the broad trends shown in
overall private-industry or government data, while oth-
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IELICNAE  The 10 occupations! with the highest wage spreads, 2004

[In percent]

Wage spread

Percent of

Occupation Sector

Mean

Percentile

across-
establish-
ment

Index of
wage
dispersion

Coefficient
of
variation

10th 25th

Median

variation

75th 90th

Salesworkers,
motor vehicles
and boats.........

Advertising and
related sales
occupations.....

Public
transportation
attendants........

Teachers, except
college and
university, not
elsewhere
classified .........

Postsecondary
teachers,
subject
not specified ....

Secondary
school
teachers...........

Elementary
school
teachers...........

Airplane pilots
and navigators.

Hairdressers and
cosmetologists .

Material
recording,
scheduling, and
distribution
clerks, not
elsewhere
classified..........

Private 481 99 183

Private 443 13 41

Private 209 72 91

Public 127 31 70

Public 160 25 53

Public 104 58 76

Public 106 55 78

Private 190 7 45

Private 124 8 26

Private 83 17 45

275

197

124

12

108

100

488 977 75 40 100

955 955 87 33 87

208 536 44 32 42

167 238 37 63 51

218 398 41 56 51

126 160 31 53 43

98 121 156 32 56 45

97 449 530 56 82 83

90 211 295 56 50 60

90 113 139 39 76 48

" Occupations with 50,000 or more incumbents.

ers run counter to these broader patterns. For example, as
noted earlier, the wage spread for all workers was slightly
higher for governments than for private industry. The
NCS published data on both private industry and govern-
ments for 45 of the 56 occupations selected. Of these 45
occupations, 36 had substantial differences (20 percent
or more) in the median wage spreads between sectors.
Judged by this standard, 18 occupations had higher pri-
vate-industry wage spreads, while 18 had higher spreads
in governments.* It is clear, however, that the within-job
wage dispersion varies considerably by occupation, even
within families of similar occupations. This finding is not
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surprising, because experience shows that wage rates vary
considerably among occupations when they are viewed in
terms of the characteristics examined in this article.*
Among the 56 occupations selected, private-industry
median wage spreads ranged from 12 percent for dental
hygienists and hand cutting and trimming occupations
to 90 percent for hairdressers and cosmetologists. These
occupations generally show the same patterns of wage
dispersion that overall trends would lead one to expect.
Private-industry sales occupations tend to have the high-
est wage spreads, followed by managerial and professional
jobs. Within the major occupational group machine op-



LIELEE  The 12 occupations' with the lowest median wage spreads, 2004

[In percent]

Occupation

Sector

Wage spread

Percent of

Mean

. Coefficient | Cross-
Percentile of establish-

variation ment

Index of
wage
dispersion

10th

25th

variation
Median 75th 90th

Miscellaneous
plant and
systems
operators,
not elsewhere
classified.........

Supervisors,
cleaning and
building
service
workers...........

Pharmacists.....

Dental
hygienists .......

Supervisors,
personal
service
occupation
workers...........

Tool and die

Supervisors,
police and
detectives.......

Motor
transportation
occupations,
not elsewhere
classified.........

Welfare service

Laundering and
drycleaning
machine
operators........

Supervisors,
electricians
and power
transmission
installers .........

Pressing
machine
operators........

Private

Private
Private

Private

Private

Private

Public

Private

Private

Private

Private

Private

15

19
16

12

24

17

17

22

25

23

21

24

13

1

12 19 19 22 99 30

13 39 44 31 88 42

13 24 32 22 97 36

13 24 37 29 97 42

14 29 57 46 91 43

14 33 71 29 86 43

14 31 46 24 87 24

14 22 60 25 97 44

14 25 62 22 84 22

" Occupations with 50,000 or more incumbents.

erators, for example, textile sewing machine operators had Changes in wage dispersion over time

the highest incidence of incentive-paid employees and the

highest wage spreads. Similarly, among skilled craftwork- The data discussed so far have shown that wages vary
ers, automobile mechanics had the greatest proportion considerably among workers in the same job within both
of workers under incentive rates and the highest median private industry and State and local government estab-

wage spread.

lishments. But is this within-job variation increasing over
time? The conventional wisdom suggests that it is. Factors
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JELICEAN  Wage dispersion measures for 56 selected occupations, 2004

[In percent]

Percent of
. . across- Index of
Occupation Sector Reason Mean wage | Median wage Coeffl_cl(_&nt establish- wage
chosen spread spread of variation ment dispersion
variation
Professional
Registered nurses ............... Private Populous 43 40 29 84 34
Registered nurses .. Public Populous 43 42 26 80 36
Law teachers ..........cccceeneeee Private Random 56 41 40 77 60
Law teachers .........cccccceuenee Public Random 39 16 49 ) 149
Elementary school
teachers......ccccevvevviivennenn. Private Populous 60 56 34 82 49
Elementary school
teachers......ccccevvevviivennenn. Public Populous 106 98 32 56 45
Lawyers Private Populous 76 55 47 81 69
Lawyers Public Populous 62 32 38 78 53
Computer programmers ...... Private Populous 46 37 43 88 50
Computer programmers ...... Public Populous 38 31 30 85 43
Technical
Clinical laboratory
technologists and
technicians .........cccccoeeene Private Random 33 33 34 83 49
Clinical laboratory
technologists and
technicians .........cccceoveene Public Random 38 39 32 81 35
Dental hygienists ................. Private Random 12 12 22 99 30
Dental hygienists ................. Public Random 2 1 9 98 19
Licensed practical nurses.... Private Populous 31 28 20 82 27
Licensed practical nurses.... Public Populous 34 32 24 81 29
Tool programmers,
numerical control................ Private Random 26 14 26 85 24
Technical and related
occupations, not
elsewhere classified........... Private Populous 38 30 49 84 67
Technical and related
occupations, not
elsewhere classified............ Public Populous 41 37 35 86 58
Executive, Administrative,
and Management
Financial managers.............. Private Random 50 32 55 94 66
Financial managers ............. Public Random 32 40 36 94 86
Personnel and labor
relations managers............. Private Random 35 28 51 96 61
Personnel and labor
relations managers............. Public Random 33 41 30 97 49
Managers, food service and
lodging establishments ...... Private Populous 45 41 53 97 48
Managers, food service and
lodging establishments....... Public Populous 26 25 34 60 52
Managers and
administrators, not
elsewhere classified............ Private Populous 49 36 134 100 64
Managers and
administrators, not
elsewhere classified............ Public Populous 54 25 40 92 59
Accountants and auditors.... Private Populous 37 25 32 89 40
Accountants and auditors.... Public Populous 33 35 27 87 44
Sales
Supervisors, sales
occupations .......ccccevevieens Private Populous 41 32 58 94 64

See footnote at end of table.
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Table 9. Continued—Wage dispersion measures for 56 selected occupations, 2004

[In percent]
Percent of
. . across- Index of
Occupation Sector Reason Mean wage | Median wage | Coefficient | establish- wage
chosen spread spread of variation ment dispersion
variation
Supervisors, sales
occupations........ccceeeneenne Public Populous 9 8 27 98 23
Sales occupations,
other business services ..... Private Random 132 61 92 65 81
Sales occupations,
other business services ..... Public Random 39 39 20 " Q)]
Salesworkers, other
commodities..........ocerererne Private Populous 77 45 69 62 61
Salesworkers, other
commodities..........oceveruene Public Populous 56 71 40 40 73
Cashiers Private Populous 41 33 32 82 38
Cashiers Public Populous 37 28 38 87 58
Street and door-to-door
salesworkers ...........coooueeee. Private Random 36 20 62 84 176
Demonstrators, promoters,
and models, sales .............. Private Random 37 25 29 37 43
Clerical
Secretaries.........ccccecevvenennn. Private Populous 40 34 31 87 43
Secretaries........c.cccoeerienene Public Populous 50 43 28 83 40
Bookkeepers, accounting
and auditing clerks ............. Private Populous 29 24 33 94 38
Bookkeepers, accounting
and auditing clerks ............. Public Random 36 32 27 84 34
Payroll and timekeeping
clerks ..o Private Random 28 18 30 95 41
Payroll and timekeeping
clerks ..o Public Random 21 22 21 93 24
Messengers .. Private Random 25 26 24 90 38
Messengers ..... Public Random 35 39 34 77 76
Meter readers .. Private Random 34 28 32 91 61
Meter readers ............ Public Random 21 12 36 95 43
General office clerks.. Private Populous 39 30 32 86 44
General office clerks............ Public Populous 45 39 28 81 37
Craft and precision
production
Automobile mechanics ........ Private Populous 74 44 34 61 39
Automobile mechanics ........ Public Populous 21 21 28 95 59
Aircraft engine mechanics ... Private Random 25 19 25 90 37
Machinery maintenance
occupations.........ccceeereeene Private Random 34 29 33 94 50
Machinery maintenance
occupations.........ccceeereeene Public Random 125 40 30 59 38
Telephone line installers
and repairers ........c..coeeeeee. Private Random 26 24 20 93 10
Carpenters.... Private Populous 37 34 33 89 48
Carpenters.........ccceeevenennne Public Populous 18 12 32 97 52
Supervisors, production
occupations.........ccceeereeene Private Populous 29 23 31 91 45
Supervisors, production
occupations.........ccceeereeene Public Populous 22 28 39 97 50
Machine operators
Printing press operators ...... Private Random 34 28 28 81 43
Printing press operators ...... Public Random 10 1 13 98 4
Textile sewing machine
OPErators .........ceveeeererenens Private Populous 62 63 32 76 32

See footnote at end of table.
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Table 9. Continued—Wage dispersion measures for 56 selected occupations, 2004

[In percent]

Percent of
Reason Mean wage | Median wage | Coefficient acrosst Index of
Occupation Sector chosen spread spread of variation es::g:tSh dis‘:)lzgseion
variation
Miscellaneous machine
operators, not elsewhere
classified........cccooeeiiiiinncnne Private Populous 32 24 34 94 52
Miscellaneous machine
operators, not elsewhere
classified...... Public Populous 32 33 42 96 77
Assemblers Private Populous 47 39 46 94 70
Hand cutting and trimming
occupations ........ccceeeeeeeene Private Random 35 12 32 84 35
Transportation and
material moving
Truckdrivers ........cccoveveeee Private Populous 59 29 36 84 57
Truckdrivers .. Public Populous 27 21 34 95 53
Busdrivers..... Private Populous 29 26 30 92 33
Busdrivers........cccccooveiiniene Public Populous 53 47 27 76 42
Motor transport occupations,
not elsewhere classified...... Private Random 22 14 46 9 43
Motor transport occupations,
not elsewhere classified...... Public Random 29 33 29 9 51
Operating engineers............ Private Random 36 18 30 94 33
Operating engineers............ Public Random 22 14 37 95 49
Industrial truck and tractor
equipment operators.......... Private Populous 33 28 31 93 43
Industrial truck and tractor
equipment operators.......... Public Populous 46 49 18 45 25
Miscellaneous material
moving equipment
operators, not elsewhere
classified........cccooevviiiiniens Private Random 45 38 36 94 60
Miscellaneous material
moving equipment
operators, not elsewhere
classified........cccooevviiiiniens Public Random 37 43 28 77 53
Laborers and helpers
Supervisors, handlers,
equipment cleaners, and
laborers, not elsewhere
classified.......cccccvevveineenne Private Random 48 58 37 86 35
Supervisors, handlers,
equipment cleaners, and
laborers, not elsewhere
classified........c.......... Public Random 34 39 30 91 37
Construction laborers .......... Private Populous 40 30 42 93 64
Construction laborers .......... Public Populous 30 20 32 90 52
Stock handlers and
baggers.......cocuvniiiiiienenn. Private Populous 37 30 38 89 52
Stock handlers and
baggers.......cocuvniiiiiienenn. Public Populous 20 14 31 96 34
Garage and service station
occupations ........cceeveeeneene Private Random 27 22 33 80 32
Garage and service station
occupations ........cceeveeeneene Public Random 53 28 16 1 10
Hand packers and
packagers........ccoeveieeennn. Private Random 37 29 36 90 45
Laborers, except
construction, not
elsewhere classified............ Private Populous 47 39 39 87 50

See footnote at end of table.
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Table 9. Continued—Wage dispersion measures for 56 selected occupations, 2004
[In percent]
Percent of
R M Medi Coefficient across- Index of
. eason ean wage edian wage oefficien establish- age
Occupation Sector chosen spread spread of variation ment disv;e?sion
variation
Laborers, except
construction, not
elsewhere classified.......... Public Populous 37 29 38 92 62
Service
Crossing guards.................. Public Random 52 28 28 89 37
Guards and police, except
public service .........cccccue... Private Random 91 55 34 68 32
Guards and police, except
Public Random 26 22 34 86 41
Private Populous 32 26 31 82 42
Public Populous 31 24 24 86 35
Nursing aides, orderlies,
and attendants.................. Private Populous 35 30 26 84 29
Nursing aides, orderlies,
and attendants.................. Public Populous 38 34 29 80 38
Janitors and cleaners ......... Private Populous 50 38 37 90 47
Janitors and cleaners ........ Public Populous 46 39 31 85 47
Hairdressers and
cosmetologists ................. Private Random 124 90 56 50 60
" Less than 0.5 percent.

such as the movement toward variable-pay systems, the
adoption of broad-banded methods for defining jobs and
setting pay scales, and the decline in the proportion of
the workforce that is unionized all would tend to increase
within-job wage dispersion.

'The BLS studies of the 1980s provide a benchmark to
assess the 2004 data. However, the comparison is not a
simple one, because of differences in the underlying sur-
veys, differences in the way jobs are defined, and the lack
of sample error data for the wage spread statistics. Thus,
any comparisons can only be approximate.

Buckley’s 1985 article affords the best basis for com-
parison, because the occupations he studied are the easi-
est to compare with the occupations defined for the 2004
NCS. Buckley analyzed data from the 1983 BLS Area
Wage Surveys (AWS’s), which were composed of a sample
of cities drawn to represent the metropolitan areas of the
United States, except for Alaska and Hawaii. In all but the
13 largest metropolitan areas, the AWS program covered
private-industry establishments with 50 or more workers
in manufacturing; transportation, communications, and
public utilities; retail trade; wholesale trade; and selected
services industries. In the 13 largest areas, only establish-

ments with 100 or more employees were surveyed in man-
ufacturing; transportation, communications, and public
utilities; and retail trade.

In contrast, the NCS data used in this article include
State and local government establishments with 50 or
more employees. The NCS also includes private establish-
ments in all industries with 1 or more employees, except
for agriculture and private households. In addition, the
NCS includes Alaska and Hawaii. To facilitate compari-
sons, the NCS data used in the comparisons that follow
have been limited to private industry; however, note that
the NCS data do encompass a broader array of industries
than do the AWS’s, as well as smaller establishments and
outlets in nonmetropolitan areas. It was not feasible to
restrict the NCS data to the same subset of the economy
that Buckley examined, but cases in which survey cov-
erage differences may have substantially affected the
comparisons were excluded from the analysis as much as
possible.

Table 10 (page 44) looks broadly at families of occupa-
tions in aligning the 1983 and 2004 results. Because the
AWS program surveyed only selected cross-industry jobs,
the AWS entries show the highest and lowest spreads re-
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IELIERI  Wage spread measures, families of occupations, 1983 and 2004
[In percent]
1983 wage spread, BLS 2004 wage spread, National
Area Wage Survey (Aws’s) Compensation Survey
Family of 25th 75th 25th 75th
occupations : .
Mean percentile Median percentile Mean percentile Median percentile

Clerical (20 occupations/

levels in AWS'S)........cceeuee 19-35 9-18 16-34 27-51 38 15 29 51
Professional and technical

(20 occupations/levels

INAWS'S) ..vecveiceciieieiees 1742 7-20 16-35 23-60 48 18 35 56
Skilled craft (12 occupations

INAWS'S) ..veiveeiceciieeiens 7-21 2-5 3-14 7-34 40 13 29 51
Transportation equipment

operators (6 occupations

INAWS'S) ..o 13-26 1-10 5-22 1641 50 13 28 49
Laborers (7 occupations

INAWS'S) ..o 19-30 5-7 14-22 26-50 40 17 31 56
Service (3 occupations/

levels in AWS'S).......cccueuee 3845 14-19 33-40 58-65 43 15 30 52

ported by Buckley for individual occupations. For example,
20 occupations or occupational levels compose the AWS
results for clerical workers; in contrast, the NCS results rep-
resent workers at all work levels in all clerical jobs. Because
of the different survey bases, comparisons of the 1983
and 2004 data must be viewed only as rough indicators
of changes in wage dispersion. For instance, the AWS job
list included only three transportation occupations: truck-
drivers (classified by four different types of truck), forklift
operators, and operators of other types of industrial trucks.
In contrast, the NCS includes all types of transportation
jobs—trom jobs involving all kinds of motor vehicles, to
railroad transportation, water transportation, and jobs in-
volving all types of material-moving equipment. Thus, the
NCS data are formed from a broad array of jobs, while the
AWS data are drawn from a few select jobs.

The comparisons made in table 10, though imprecise
and fraught with limitations, reveal that wage spreads
appear to have increased somewhat for white- and blue-
collar workers, but remained about the same for service
workers. Differences are greatest for skilled-craft and
transportation jobs, and smallest for clerical jobs. Service
occupation wage spreads were about the same in 1983 as
in 2004, but the AWS data included only two jobs—guards
(two levels) and janitors—that had the most diverse pay
patterns of any of the jobs in the Buckley study, except for
electronics technicians.
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To refine the comparisons further, individual occupa-
tions and work levels within occupations were examined
next. The occupational differences between the two stud-
ies are as daunting as the differences in survey coverage.
As is noted shortly, nearly all employees are covered by the
list of occupations used in the NCS, and the NCS job de-
scriptions were taken from the 1990 census’ occupational
system, whereas the AWS’s included only a selection of
cross-industry jobs and used job definitions developed by
the BLS for the 1983 surveys.

The comparisons of individual occupations were re-
stricted to those occupations which appear to be reason-
ably similar between the two surveys.” In some cases, an
overall occupation was deemed comparable; in other cases,
only a work level or work levels within an occupation were
compared. In general, the AWS job descriptions tend to
focus on narrower jobs than the NCS job descriptions do;
thus, an NCS job is likely to include a wider set of employ-
ees than its AWS counterpart. Consequently, NCS wages
may tend to vary more because of the broader spectrum of
workers included, and this greater variation may bias NCS
jobs toward showing a greater degree of dispersion than
AWS jobs exhibit.*

The 68 jobs that Buckley examined were primarily
cross-industry, “benchmark” jobs defined by custom-
ized job descriptions prepared by the BLS.* The AWS
jobs included only full-time workers, so comparisons,



when possible, are limited to full-time workers. In a
few cases, another subset of NCS data was used when
a different kind of adjustment seemed appropriate. For
example, the NCS data on order clerks (a clerical job)
were limited to full-time, time-based workers, because
the AWS job definition excluded commission-paid
workers.

Over the last 20 years, even occupations that appear
comparable from the survey job descriptions may not in
fact be comparable because of changes in the content of
the job. For example, in 1983, a computer programmer
may have been writing programs for a mainframe com-
puter or a minicomputer, using a language such as Fortran
or COBOL and the “top-down” methodology prevalent at
the time. By 2004, the same programmer may have been
writing programs to run on personal computers and serv-
ers linked together in a network (on the Internet or on
an intranet), using a radically different language, such as
Java or HTML, and “object-oriented” methodology. No at-
tempt was made to screen out or adjust for these kinds of
changes in job content. Instead, the analysis presented here
compares 45 of the 68 occupations and levels that Buckley
analyzed in 1983 with NCS occupations and levels in 2004:
18 clerical occupations; 15 professional and technical oc-
cupations; 6 skilled craft and maintenance occupations; 4
transportation and material movement, and laborers and
material handlers, occupations; and 2 service occupations.*

Summary results are displayed in table 11.5!

With the differences in survey coverage, occupational
definition, and occupational content, the information
contained in table 11 should be interpreted with caution
and viewed only as a rough barometer of changes in wage
spreads. Overall, about 3 out of 4 occupations or work
levels that were compared showed a higher median wage
spread in 2004 than in 1983.1In 24 of the 45 comparisons,
the 2004 median spread was at least 20 percent higher
than the 1983 median. The results were nearly identical
when the mean wage spreads were compared.

Results were mixed for clerical jobs. Nine jobs had
a higher median wage spread in 2004, but eight had a
higher spread in 1983. For the other types of jobs, the
comparisons showed generally higher median and mean
wage spreads in 2004.

'The many limitations inherent in comparing two such
disparate data sets, as well as the small fraction of the
workforce included in the 45 occupations and work levels
examined, preclude drawing any definite conclusions about
private-industry workers overall. For the cross-industry
occupations compared, however, there does appear to be
some evidence in support of those who have argued that
developments in the economy, in compensation policies,
and in the administration of compensation have tended
to increase pay differences among workers in the same job
within the same establishment over the last 20 years. [J

IELEREE  Mean and median wage spread differences, 1983 and 2004

At least 20 percent
Higher in 1983 Higher in 2004 higher 1083 At;?:,f;rz?npzfgf nt
Occupational
group Median Mean Median Mean Median Mean Median Mean
Clerical™.......ccooevveeeiiiienens 8 7 9 10 5 2 4 5
Professional
and technical.................... 3 2 11 13 3 2 9 10
Skilled
maintenance.............c........ 0 0 6 6 0 0 6 5
Transportation and
material movement, and
laborers and material
0 0 4 4 0 0 4 4
0 0 2 2 0 0 1 1
11 9 32 35 8 4 24 25

' One clerical occupation had the same mean wage spread in
both years, and one had the same median spread.
2 One technical occupation had the same median wage spread

in both years.
3 See notes 1 and 2.
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% The statistics on spread presented in this article use a calculation
method different from that used for the published NCS wage statistics.
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lishments and employees. The published NCS wage statistics combine
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more comparable to those made in the earlier BLS studies. A comparison
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40 percent.

33 For a recent study using 2003 data from the BLS Occupational
Employment Statistics program, see John Ichiro Jones, “An Investiga-
tion of Industry and Size Effects on Wage Dispersion,”in Occupational
Employment and Wages: May, 2003, Bulletin 2567 (Bureau of Labor
Statistics, September, 2004), pp. 22-25; on the Internet at www.bls.
gov/o0es/2003/may/dispersion.pdf (visited Sept. 26, 2006).

3* See Buckley, “Wage differences,” p. 15.

35 Union membership data for 2004 from the Current Population
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“ These wage spreads are not the result of tips. Because tips are
payments from customers, rather than from the employer, they are not
included in the wages reported in the NCS.

4 The reason 12 occupations appear in table 8 is that several oc-
cupations tied for the 10th-lowest median wage spread. (Although all
wage spreads are rounded to the nearest whole number in this table,
occupations are listed in order of their unrounded wage spread.)

# Miscellaneous plant and systems operators include plant and sys-
tems operators other than water and sewage treatment plant operators,
power plant operators, stationary engineers, and helpers. Examples of
jobs included in the occupation called miscellaneous plant and systems
operators are asphalt-plant operator, batch-plant operator, chemical-
plant operator, control operator, gas-plant operator, oil refiner, and
petroleum-plant operator.

#The goods-producing industries are manufacturing, construction,
and mining. Separate data on the construction industry were not tabu-
lated because the sample size was judged to be too small.

# According to the 1990 census, the most populous occupations
employed 51 million workers altogether in 1990, and the randomly
selected occupations employed 6 million workers. Data for four oc-
cupations did not meet publication criteria and are not included in
the table.

# Comparing mean wage spreads, we see that 32 jobs had sub-
stantial differences. In 23 jobs, wage spreads were higher in private
industry; in 9, spreads were higher in governments.

% For an illustration of the many dimensions of what might seem a
simple occupation, see Laura Pfuntner, “Janitors in 2000: An Overview
of NCS Data,” Compensation and Werking Conditions Online (Bureau
of Labor Statistics, Nov. 24, 2003), on the Internet at www.bls.gov/
opub/cwc/cm20031121ar01p1.htm (visited Sept. 29, 2006).

4 Comparability was assessed by a two-step process. First, AWS and
NCS job definitions were matched. Matching involved reading the job de-
scriptions and making a judgment as to whether the employees covered
by the two sets of descriptions performed the same job duties. Second,
the AWS and NCS work levels were matched. For most of the white-collar
jobs, work levels were matched in accordance with the system used by
the U.S. Office of Personnel Management and the BLS in a survey used
for setting Federal pay scales. The work levels are those established for
the Federal General Schedule pay system and are also used by the NCS.
For the 1983 white-collar work-level matches, see National Survey of
Professional, Administrative, Technical, and Clerical Pay, March 1983, Bul-
letin 2181 (Bureau of Labor Statistics, September 1983), pp. 76-79. For
a description of the work levels in the NCS, see National Compensation

Survey: Occupational Wages in the United States, July 2004, Bulletin 2576
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(Bureau of Labor Statistics, September 2005), pp. 165-72.

# This statement is a matter of the authors’ judgment, rather than
one that is empirically based. It could be argued, however, that the NCS
occupational refinement process described earlier might yield a nar-
rower set of employees than the AWS method does. For example, AWS’s
recorded wages for both union and nonunion workers if they existed in
the same occupation, whereas the NCS selects either union or nonunion
workers, but not both.

# Benchmark jobs are key jobs that are clearly recognizable across
industries. (See Henderson, Compensation Management, pp. 2051L., for
the role of benchmark jobs in administering compensation. )

%0 Note that comparisons, rather than occupations or work levels,
are counted, because in some cases an overall NCS occupation was com-
pared with two or more AWS occupations or work levels. This situation
counts as a single comparison.

1'Table 11 was constructed according to the following rules:

1. In cases where AWS’s published data for multilevel occupations,

* Where individual work levels within occupations were

workers in levels not studied. In contrast, the 15 work
levels identified in the NCS are intended to cover all, or
nearly all, employees in the occupation. (This stipulation

was followed for 28 job levels.)

* Where the work levels used in the two surveys were not

comparable, but the overall occupation was deemed com-
parable, overall results for the NCS were compared with
the individual work levels in the AWS’s. In these cases,
the overall spread for the occupation reported in the NCS
was compared against the range of individual work-level
spreads derived from AWS’s. These comparisons are not
only more complicated than those which simply compare
a single level of work, but they may be less accurate as
well. As noted in the previous paragraph, the AWS work
levels were not intended to sum to an overall figure for an
occupation. Thus, the NCS average may include figures for
workers who did not fit into the AWS work levels. (This
comparison was made for 3 NCS jobs that were matched
to 8 AWS jobs or job levels.)

2. In cases where AWS’s published data for a single-level occupa-

judged to be similar, the individual work levels were com-
pared. The reason for this stipulation is that the AWS mul-
tilevel jobs included workers only in the work levels speci-
fied in the survey; the jobs were not intended to include
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tion, the AWS job was compared with the overall NCS job. (This
stipulation was followed for 12 NCS and 12 AWS jobs.) A similar
comparison was carried out for 1 NCS occupation that matched
3 AWS occupations.



APPENDIX: Glossary

Statistical terms

Coefficient of variation. Result of dividing the standard devia-
tion by the mean and then multiplying by 100.

Index of wage dispersion. The result of dividing the difference
of the 75th-percentile wage and the 25th-percentile wage by the
median (50th-percentile) wage and then multiplying by 100.

Mean. 'The average. The mean wage spread is computed by
summing the wage spread for each establishment job and then
dividing by the number of observations. The mean is also com-
puted for wages.

Median. The point at which half of a designated category of
workers have the same or a lower wage spread and half have a
higher wage spread. Also called the 50¢h percentile, the median is
computed for wages as well.

Percentile. ‘The point at which a designated percentage of
workers has the same or a lower wage spread. For example, at
the 25¢h percentile, one-quarter of the workers have the same
or a lower wage spread, and the remaining three-quarters have
a higher wage spread. The 10th, 50th, 75th, and 90th percentiles
are defined correspondingly. Percentiles are also computed for
wages.

Proportion of interestablishment wvariation. 'The proportion of
the coefficient of variation that is due to variation in wage spreads
across, rather than within, establishments. Also called interplant
and across-establishment variation.

The standard deviation, a
measure of the variability of wages, is computed as follows: The
wage for each establishment job is subtracted from the average
wage for all establishment jobs. Each difference is then squared,
and all of the squared differences are summed. The resulting
sum is then divided by the number of establishment jobs, less
1, to yield the wariance. The square root of the variance is the
standard deviation.

Standard deviation and wvariance.

Wage spread. 'The percentage by which the wage for the highest
paid worker in an establishment job exceeds the wage of the
lowest paid worker.

Weighted number of workers. 'The number of employees in each
establishment job, multiplied by a factor, or “weight,” designed
to reflect establishment jobs and other establishments not in-
cluded in the National Compensation Survey (NCS) sample.
For example, the employees studied in the 20,400 establish-
ments selected for the 2004 NCS were weighted to represent

all establishments and all 84 million employees covered by the
survey.

Compensation terms

Bonus (production and nonproduction). A production bonus is
extra payment based on production in excess of a quota or on
completion of a job in less than standard time. In the NCS, pro-
duction bonuses are included in measures of wages and salaries.
A nonproduction bonus is a cash payment that is not directly
related to the output of either the employee or a group of
employees. Examples include attendance, Christmas, profit-
sharing, safety, and yearend bonuses. In the NCS, nonproduc-
tion bonuses are excluded from measures of wages and salaries;
instead, they are included in the benefits component of total
compensation.

Commissions. Payments to salespeople based on a predeter-
mined formula; for example, a percentage of the value of sales
or the gross margin of goods or services sold. May be paid in
addition to a guaranteed salary rate or may constitute total

pay-

Cost-of-living adjustment or allowance. An across-the-board
wage or salary change, or a supplemental payment, reflecting
changes in the cost of living.

Deadhead pay or time. Pay for time spent traveling to and from
a designated point and the worksite. Such time may be paid for
as portal-to-portal pay in mining, deadheading on railroads, and
out-of-town work in construction.

Hazard pay. Extra pay to an individual worker or a group of
workers working under dangerous or undesirable conditions.

Incentive pay. Pay that is related to the actual production of
workers, individually or as a group.

On-call pay. Pay received by employees for being ready to re-
port to work if necessary.

Owertime and overtime pay. Owvertime is work performed in
excess of the basic workday or workweek, as defined by law, a
collective bargaining agreement, or company policy. Sometimes
applied to work performed on Saturdays, Sundays, or holidays
at premium rates. Overtime pay is payment at premium rates
(for example, time and one-half, double time) for work defined
as overtime.

Piece rate. A predetermined amount paid per unit of output to
a worker under a piecework incentive plan.
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Salary.  For workers hired on a weekly, monthly, or annual
basis (for example, clerical, technical, and managerial employ-
ees), the rate of pay normally expressed in terms of dollars per
week, month, or year, as opposed to payment for an hour of
work. (In this article, however, the terms sa/ary and wage are
interchangeable.)

Salary reduction plans. Plans authorized under Section 401(k)
or some other section of the Internal Revenue Code that allow
employees to divert a portion of their salary or wages to fund
benefit plans. The money contributed to the plan is not subject
to Federal income tax.

Shift differential. Additional compensation (cents per hour or
a percentage of the day rate) paid to workers employed at other
than regular daytime hours.

Time-based pay. Pay that is related to an hourly wage rate or
salary earned by workers, not to a specific level of production.

Uniform or tool allowance. Allowance to an employee, paid by
the employer, as reimbursement for the cost of clothing or tools

and their upkeep.

Wage or wages. Monetary compensation paid by an employer
to a worker for a given unit of worktime, normally an hour, ex-
clusive of premium payments for overtime, shift differentials,
and so forth. (In this article, however, the terms sa/ary and wages
are interchangeable.)

Notes to the appendix

Occupational terms

'The 2004 NCS grouped the individual 480 survey occupations
into nine major occupational groups, which, in turn, were com-
bined into three broad occupations. Four major occupational
groups were combined to form the category white-collar workers,
four were combined to yield d/ue-collar workers, and the broad
occupation of service workers included the service worker major
occupational group.

Blue-collar workers.  Manual workers, usually those employed
in production, maintenance, and related occupations and paid
either by the hour or on an incentive basis. Blue-collar occu-
pations cover the following four major occupational groups:
precision production, craft, and repair; machine operators, as-
semblers, and inspectors; transportation and material movers;
and handlers, equipment cleaners, helpers, and laborers.

Service workers. Workers in a protective service, food service,
health service (such as health and dental aides), cleaning and
building service, or personal service occupation.

White-collar workers.  Office, clerical, administrative, sales, pro-
fessional, and technical employees, as distinguished from pro-
duction and maintenance employees, who usually are referred
to as blue-collar workers. White-collar workers cover the following
four occupational groupings: professional specialty and techni-
cal; executive, administrative, and managerial; sales; and admin-
istrative support, including clerical.

! Terms in italics in the definitions are defined elsewhere in this

glossary.
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? Note that the weighted number of workers is used in all computa-
tions.
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Youth enroliment and employment
during the school year

Current Population Surwey data show that teenagers are attending
school at higher rates than ever before; at the same time, teens

are less frequently employed during the school year

aving a job as a teenager can be a
valuable experience, teaching re-
sponsibility, and organizational and

time management skills, along with provid-
ing a paycheck.! Teens, though, must balance
their school requirements with their work
preferences during the school year. The Cur-
rent Population Survey (CPS) of the Bureau
of Labor Statistics (BLS) produces data on
school enrollment and employment for teens.
These data show that teens are enrolled in
school at increasingly higher rates since the
mid 1980s (when the CPS began collecting
monthly enrollment data for persons aged
16-24), while fewer teens are employed dur-
ing the school year than in the past. Both
teens who are in school and those who are
not in school saw their employment rates
decline; however, the decline for students
has been greater than for nonstudents.

This article analyzes changes in school en-
rollment and employment patterns for teens
who are between the ages of 16 and 19. The
data are analyzed separately for youths aged
16-17 and 18-19, and by sex, race, and eth-
nicity. Both students in high school and stu-
dents enrolled in college are included; of those
16- to 19-year-olds enrolled in 2007, about
three-quarters were in high school, with the
remainder in college. As noted, data on youth
enrollment and employment come from the
CPS, a monthly survey of about 60,000 house-
holds, and are averages for the 9 months that
youths normally attend school (January—May
and September-December, referred to here-

after as “school months”).? Youths consid-
ered to be not working or not employed in
this analysis either are unemployed or do not
participate in the labor force. CPS data on the
enrollment and working status of youths are
published annually as part of Americas Chil-
dren: Key National Indicators of Well Being, a
report from the Federal Interagency Forum
on Child and Family Statistics, of which BLS
is a member.?

Interviewers from the U.S. Census Bureau
collect the CPS data for BLS. The interviewers
query households with regard to the labor
force status of household members aged 15
years and older during the reference week,
which is the calendar week that includes
the 12th day of the month. Only the civil-
ian noninstitutional population is eligible to
participate. Questions regarding school en-
rollment status are asked each month solely
of persons between the ages of 16 and 24,
regardless of their labor force status. Schools
are defined as public or private institutions
that confer academic degrees; included are
high schools, community or junior colleges,
4-year colleges, universities, and graduate
or professional schools of learning. School
attendance, as counted by the CPS, can be
either full time or part time.

In the CPS, persons are counted as em-
ployed if they did any work for pay or profit
during the reference week. Persons who are
absent from their jobs due to reasons such
as illness or vacations are still counted as
employed. Unpaid family workers, who are
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those working 15 or more hours during the reference
week without pay in a family-operated enterprise, also are
counted as employed. Persons who are unemployed must
not have been employed, must have been actively search-
ing for work during the previous 4 weeks, and must have
been available for work. Persons who are neither em-
ployed nor unemployed are considered to be not in the
labor force (NILF).

Changes in enrollment and employment

The proportion of 16- to 19-year-olds enrolled in school
during regular school months grew from 72.8 percent in
1985 to 82.5 percent in 2007. At the same time, the rate
of employment, officially known as the employment-to-
population ratio, fell to 33.2 percent during school months
in 2007, down from 41.5 percent in 1985. In the interven-
ing years, employment rates for both students and non-
students showed similar trends. The rate of employment
rose for both groups from 1985 to 1989, trended down-
ward until 1992, and then began to move upward once
again until 2000. The employment rates for both groups
dropped sharply after 2000. (See chart 1, page 53.)

'The sections that follow analyze changes in enrollment
and employment for all youths aged 16~19 and for major
demographic groups. There are four possible combina-
tions of enrollment and employment status:

1. Enrolled and employed

2. Enrolled and not employed

3. Not enrolled and employed

4. Not enrolled and not employed

Youths aged 16-19

Between 2000 and 2007, the proportion of 16- to 19-year-
olds who were enrolled and not employed during regular
school months grew by 11 percentage points, from 48
percent to 59 percent. This proportion had changed little
throughout the 1990s before moving upward in the early
2000s; then it remained fixed at either 57 percent or 58
percent from 2003 to 2006. A little less than one-quarter
of teenagers (24 percent) were both enrolled and employed
during the 2007 school months. The ratio was down from 30
percent in 2000, after having edged up during the 1990s.
Youths who were not enrolled and were employed made
up 10 percent of the population aged 16-19 during the
2007 school months. This proportion is lower than it was
in 1985 (16 percent). Teens who were neither enrolled in
school nor working at a job (sometimes referred to in the
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literature as “disconnected” youths*) were 8 percent of the
16- to 19-year-old population during school months in
2007, a rate that was down from about 10 percent in the
early 1990s. (See table 1 and chart 2, pages 54 and 55.)

The younger teens. 'The enrollment rate for teens aged
16-17 moved upward slightly, from 92 percent of the
population in 1985 to 95 percent in 2007. The status of
the majority of teens in this age group is “enrolled and not
working.” During school months in 2007, 73 percent of
16- to 17-year-olds were nonworking students; a propor-
tion that was up from 63 percent in 2000 (the same as it
was in 1985). The proportion of 16- to 17-year-olds who
were both enrolled and employed was 21 percent in 2007,
down by 10 percentage points since 2000.

The older teens. 'The 18- to 19-year-old age group in-
cludes youths who are in high school and those who are
in college. After graduating from high school, a higher
proportion of youths is moving onto college or other ad-
vanced education than had been in the past. (See later in
this article.) During the 2007 school months, 68 percent
of young adults aged 18-19 were enrolled in school, while
in 1985, a little more than half were enrolled. Nonwork-
ing students made up the largest proportion of 18- to
19-year-olds. In 2007, 42 percent of 18- to 19-year-olds
were nonworking students, up from 34 percent in 2000;
the proportion had been little changed through the
1990s. Employed students were 26 percent of the 18- to
19-year-old population in 2007, down from 30 percent in
2000 and equal to proportions seen in the early 1990s.
Young adults who worked and did not attend school
were 19 percent of the 18- to 19-year-old population
during the 2007 school months, down from 24 percent
in 2000; the proportion had remained relatively stable
through the 1990s. The share of young adults aged 18-19
who were neither enrolled in school nor working at a job
was 13 percent in 2007, about the same as in 2000 and
down from 17 percent in 1985. (See table 2, page 56.)

Young women and young men

A larger proportion of 16- to 19-year-old women was
enrolled during the 2007 school months than men (84
percent and 81 percent, respectively.) Female 16- to 19-
year-old students worked at a higher rate than did male
students in 2007 (26 percent, as opposed to 21 percent).
A slightly higher percentage of young men than young
women (11 percent and 9 percent respectively) held a
job, but were not students during school months in 2007.
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Both proportions have moved downward in the last 20
years. The proportion of female teens who were neither
enrolled nor employed was 8 percent in 2007, about the
same proportion as males. The share of “disconnected”
female teens has moved downward in the last 20 years.
(See table 3, page 57.) The adolescent birthrate for
young women ages 15-19 was 59.9 births per 1,000 fe-
males in 1990, and it declined to 40.5 births per 1,000
in 2005.°

Race and Hispanic ethnicity

A number of differences in employment and enroll-
ment patterns may be observed among black, white, and
Hispanic teens.® Although the employment rates for all
three groups have moved downward in recent years, white
youths continue to be employed at greater rates than black
or Hispanic youths. Various researchers have studied this
issue, and a number of reasons for the difference have been
suggested, including the effects of family characteristics,
such as the employment behavior of other household
members; neighborhood and geographic factors, such as
the industrial composition of the area and the availability
of transportation; and individual characteristics, such as

criminal activity.” The enrollment rates for all three groups
have been rising, with the rates for black and white youths
remaining higher than for Hispanic youths. Hispanics do
have a higher high school dropout rate than either blacks
or whites have: in 2005, among persons 16 to 24 years
old, the percentage of high school dropouts (the “status”
dropout rate) was 6.0 percent for whites, 10.4 percent for
blacks, and 22.4 percent for Hispanics.®

The proportion of black youths between the ages of
16 and 19 who were enrolled in school and who did not
hold jobs remained higher in 2007 than that for Hispanic
youths and white youths. During 2007, 69 percent of black
youths were enrolled and not employed during school
months, as opposed to 59 percent of Hispanic youths and
56 percent of white youths. This gap between black teens,
on the one hand, and Hispanic and white teens, on the
other, has remained fairly consistent over time.

A greater share of white teens between the ages of 16
and 19 than either blacks or Hispanics was both enrolled
and employed in 2007. During the 2007 school months,
29 percent of white youths were students and held jobs,
compared with 13 percent of blacks and 17 percent of
Hispanics. The proportions for blacks and whites trended
downward after 2000.
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Table 1. Percentage of youths aged 16-19 by enroliment/employment status during school months, selected years,

1985-2007

Status 1985 (1990|1991 [1992 | 1993 | 1994 {1995 [ 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 (2004 | 2005 | 2006 | 2007
Enrolled in
school
Enrolled and
employed ........ 26 | 28 | 26 | 26 27 29 29 | 29 29 | 31 30 30 | 28 26 25 | 25 25 25 | 24
Enrolled and not
employed ........ 47 | 47 | 50 | 52 52 50 49 | 50 50 | 49 49 | 48 | 50 54 57 | 58 58 57 | 59
Not enrolled in
school
Not enrolled and
employed .......... 16 | 15 | 13 |12 12 12 13 | 12 13 | 13 13 14 | 13 12 10 | 10 10 10 | 10
Not enrolled and
not employed ..| 11 | 10 | 11 | 10 10 10 9 9 9 8 8 8 9 9 8 8 8 8 8

NoTe: Yearly data are 9-month averages for the months that youths are normally in school: January through May and September
through December.

A larger proportion of Hispanic 16- to 19-year-olds
than either blacks or whites was not enrolled and em-
ployed. At 14 percent during the 2007 school months,
this proportion for Hispanics was down from 20 per-
cent in 2000. The proportion of white teens who worked
and were not enrolled was higher in 2007 (10 percent)
than the proportion of black teens (7 percent). The share
of white teens who were not enrolled yet held jobs was
little changed through the 1990s and then began to move
downward in the early 2000s. The share of black youths
who were not enrolled and employed has ranged between
7 percent and 10 percent for the last 20 years.

During the 2007 school months, 11 percent of black
teens and 11 percent of Hispanic teens between 16 and
19 years old were not enrolled and not working, compared
with 6 percent of white teens. The proportions for all
three groups have moved downward since 1985, particu-

larly for blacks and Hispanics, but the latter two groups’

proportions of disconnected youths have remained nearly

twice that for whites. (See table 4, page 58.)
Why are teens working less?

The data clearly show that teens are working less during
the school year. In particular, since 2000, teens are increas-
ingly moving into the status “enrolled and not employed,”
and this is true for all of the major teenage demographic
groups. At the same time, declines have occurred in the
proportions of teens employed among both those enrolled
and those not enrolled (though to a lesser degree than
enrolled teens). There are several possible reasons that
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teens are choosing to work less, and these are examined
in the next two sections. The first section concentrates on
school-related reasons, and the second, on reasons unre-
lated to education.

Greater school pressures

A number of factors indicate that pressure to achieve in
school has increased for youths. Academic requirements
for graduation have become more stringent, and many stu-
dents are subject to high school exit examinations. Students
are taking advanced academic courses at greater rates than
ever before, and are taking more Advanced Placement®
(AP) exams. Requirements and incentives for community
service among students also appear to be rising. In addition,
because college enrollment has been trending upward, high
school students may be applying themselves more toward
their academic studies in order to increase their chances of
being accepted to college. All of these factors can lessen
the amount of time students have available for work and
may serve to place a greater emphasis on the importance of
school rather than on working.

More courses and higher level courses. In the early 1980s,
States began to increase the number of courses required
to graduate from high school. Indeed, data from the
National Center for Education Statistics (NCES) show
that the average number of Carnegie units (a standard
measurement for the amount of time spent on a subject)
earned by public high school graduates was 21.7 for 1982
graduates and 25.8 for graduates in 2004 (the most current



(of ,:Ty Ml Percentage of youths aged 16-19 by enroliment and employment status, school months in 1985-2007
Percent Percent
70 70
60 [~ -1 60
Enrolled and not employed
50 - S —1 50
40 — —1 40
Enrolled and employed
30 - — 30
20 - Not enrolled and employed 20
MMF®°®°®°°6eec00000¢°"° .‘..;..o";..‘";.‘o ° ....:.... ° ° .0..:....'.""°"""""“‘°— 10
Not enrolled and not employed M S e 000000 00
0 | | | | | | | | | | | | | | | | | | | | | |
1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007
NoOTE: Yearly data are 9-month averages for the months youths are normally in school: January through May and September through December.

data available).” High school graduates also are taking more
advanced courses; NCES data show that the proportion of
high school graduates taking advanced-level courses was
higher in 2004 than in 1990. One-half of high school gradu-
ates completed advanced mathematics courses in 2004, while
a little less than one-third did so in 1990. Advanced science
courses were taken by 68.4 percent of graduates in 2004, com-
pared with about one-half of graduates in 1990. About one-
third of high school graduates took advanced English courses
and advanced foreign language courses in 2004 (32.7 percent
and 34.5 percent, respectively). In 1990, about one-fifth of
graduates took courses in each.!” (See table 5, page 59.)

Thus, in recent years, ever more high school seniors are
graduating having earned credits in increasingly difficult
curricula. In 1983, the National Commission on Excel-
lence in Education, as part of the report, “A Nation at
Risk,” recommended that at a minimum, college-bound
students take four units of English, three of social studies,
three of science, three of mathematics, one-half unit of
computer science, and two units of a foreign language.
In 2005 (the most current year available), 36 percent of
high school graduates earned this level of achievement,
compared with 2 percent in 1982."2

High school exit examinations. Since the 1990s, States
have been revising or implementing standards for achieve-
ment. By 2006, public high school students in 22 States
(accounting for two-thirds of the Nation’s public school
students) were required to pass exit examinations in order
to receive a high school diploma, and by 2012, three addi-
tional States expect that students will be required to pass
exit exams in order to graduate.’

More students are taking AP exams. AP programs offer
both advanced courses that allow high school students
to gain experience in college-level work, and exams that
enable students to earn college credits and attain college
placement, sometimes at a higher-than-freshman level.
The number of students taking AP exams has been in-
creasing in recent years. (See chart 3, page 59.) From 1996
to 2007, the number of students taking AP exams nearly
tripled, from 537,000 to 1.5 million. **

High school graduates are attending college at greater
CPS data show that the college enrollment rate of
high school graduates in the October following gradua-
tion has been trending upward since 2001." In October

raftes.
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LECYA  Percentage of youths aged 16—17 and aged 18-19 by enrollment/employment status during school months,

selected years, 1985-2007

Status 1985 (1990|1991 | 1992 | 1993 | 1994 (1995 | 1996

1997 11998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 2005 | 2006 | 2007

Aged 16-17
Enrolled in
school
Enrolled and
employed
Enrolled and not
employed
Not enrolled in
school
Not enrolled and
employed
Not enrolled and
notemployed..| 5 5 5 4 4 4 4 4
Aged 18-19
Enrolled in
school
Enrolled and
employed
Enrolled and not
employed

29 | 29 | 27 | 26 27 30 30 | 30

63 | 63 | 66 | 68 67 64 64 | 64

23 | 26 | 25 | 26 26 28 28 | 28

31 | 33 | 35 | 36 36 35 34 | 35

Not enrolled in

school

Not enrolled and
employed

Not enrolled and
not employed .

29 | 26 | 24 | 23 23 22 23 | 22

17 | 15 | 16 | 16 15 15 15 | 15

29 | 31 31 31 28 25 | 24 | 28 23 23 |21

64 | 63 63 | 63 | 65 69 | 71 |72 |72 |72 |73

28 | 30 30 30 | 28 28 | 27 | 27 28 28 |26
35 | 34 34 34 | 35 37 | 40 | 41 41 40 |42
23 | 28 24 24 | 23 21 20 | 19 19 20 |19
14 | 13 13 12 | 13 14 14 | 13 13 13 |13

NOTE:
through December.

Yearly data are 9-month averages for the months that youths are normally in school: January through May and September

2006, the college enrollment rate for recent high school
graduates was 65.8 percent; in October 2001, it was 61.6
percent. Because the number of recent high school gradu-
ates who go on to attend college is greater than in the past,
it is likely that they are spending more time on school-
work (and thereby leaving less time for working) in order
to enhance their chances for acceptance. Also, because
financial aid for college has become more available, it may
be that working to pay for college during one’s teen years
has become less common as a method of financing one’s
education. During 199293, about 59 percent of full-time,
tull-year undergraduates received some form of financial
aid, whether it was from a Federal, State, or institutional
source or through an employer. By 2003-04, the figure
had increased to 76 percent.’® The receipt of financial aid
was up from the 1992-93 rate among part-time, part-year
undergraduates as well. There are several reasons that de-
pendence on financial aid has grown. First, revisions to the
Higher Education Act in 1992 made it easier for students
to become eligible for aid, allowed students to borrow
more, and made Federally guaranteed, unsubsidized loans
available, regardless of students’ need.!” Second, average
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tuition rates and fees for college (adjusted for inflation)
have risen substantially, resulting in more families being
eligible for aid. Third, more grant and loan programs are
available. One such program is the HOPE scholarship,
which provides financial assistance to students attending
State universities; in some cases, recipients receive free
tuition. Begun in Georgia in 1993, HOPE scholarships
have spread in some form or other to 15 more States. In
their 2006 study on teen labor force participation, Daniel
Aaronson, Kyung-Hong Park, and Daniel Sullivan found
that, between 2000 and 2004, labor force participation
among 16- to 17-year-olds in HOPE States fell more than
participation did for teens in non-HOPE States. ®

Requirements and incentives for community service. There
is some evidence that requirements and incentives for
community service are becoming more prevalent at both
the high school and college levels. If students either are
choosing or are required to spend more time on volun-
teer work, then they will have less time available for paid
work. In recent years, legislative reforms such as modi-
tying State and local graduation requirements to include



LELICKAN  Percentage of youths aged 16—19 by sex and enroliment/employment status during school months,

selected years, 1985-2007

Status 1985|1990| 1991 | 1992 | 1993 | 1994 (1995 | 1996

1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 {2004 | 2005 | 2006 | 2007

Men

Enrolled in
school
Enrolled and
employed.........
Enrolled and not
employed.........

26 | 27 | 256 | 26 26 28 28 | 28

48 | 48 | 52 | 53 53 51 51 51

Not enrolled in

school

Not enrolled and
employed

Not enrolled and
not employed...| 9 8 9 8 8 8 8 8

Women

17 | 17 | 156 | 13 14 13 14 | 13

Enrolled in
school
Enrolled and
employed.........
Enrolled and not
employed.........

Not enrolled in
school
Not enrolled and
employed.........
Not enrolled and
not employed...

26 | 28 | 28 | 27 27 30 30 | 30

46 | 46 | 48 | 50 50 48 48 | 48

15 |14 | 12 | 11 " 1 1" 1

13 |12 | 13 | 12 " 1 1" 1

28 | 29 29 29 | 26 24 23 | 22 23 |23 |21

51 | 50 49 50 | 52 55 58 | 59 59 59 | 60

14 | 14 15 15 | 14 13 1" 1 10 1 1"

30 | 33 32 32 | 30 28 27 | 271 | 27 | 27 |26
49 | 47 48 | 47 | 49 52 55 | 56 56 56 | 58
12 | 1 1 12 | 12 10 9 9 9 9 9

10 9 9 9 9 9 9 8 8 8 8

NoTE:
through December.

Yearly data are 9-month averages for the months that youths are normally in school: January through May and September

volunteer work or community service, and Federal pro-
grams such as AmeriCorps and USA Freedom Corps, have
helped to emphasize community service activities among
youths. Community service performed by students is of-
ten referred to as “service-learning” when it incorporates
classroom instruction. The most recent U.S. Department
of Education survey on service-learning and community
service was published in 1999. Covering the 1998-99
academic year, it found that 83 percent of public high
schools had students participating in community-ser-
vice projects recognized or arranged by the school, and
nearly 50 percent had students involved in service-learn-
ing.” The authors noted that tentative evidence existed
that service-learning had become more widespread since
the early 1980s. They mentioned a 1985 survey by F. M.
Newmann and R. A. Rutter, which found that 27 percent
of all high schools (both public and private) offered some
type of community service and 9 percent oftered service-
learning.”® A more recent survey on teen volunteering was
conducted in 2005 by the Corporation for National and

Community Service in collaboration with the U.S. Cen-
sus Bureau. A sample of youths aged 12 through 18 were
asked if they had ever performed community service as
part of a school requirement or activity; 38 percent replied
that they had. Of those who answered yes, 65 percent took
part in service-learning activities, which were defined by
the survey as either helping to plan the activity or writing
about the experience.”

Other factors

Slow recovery of the teen employment rate following the
2001 recession.  Part of the decline in employment rates
among teens in recent years is likely related to weakness in
the economy stemming from the March-November 2001
recession.” The reason is that a downturn in the economy
can cause workers to leave the labor force and return to or
stay in school to enhance their skills. In previous recession
and recovery periods (except for the short 1980 recession),
the employment-to-population ratio for ages 16-19 be-
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Table 4. Percentage of youths aged 16—19 by race and Hispanic ethnicity and by enroliment/employment status
during school months, selected years, 1985-2007

Status 1985|1990| 1991|1992 | 1993 | 1994 [|1995 | 1996

1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 {2004 | 2005 | 2006 | 2007

White non-
Hispanic
Enrolled in
school
Enrolled and
employed.........
Enrolled and not
employed.........

30 | 33 | 32 | 31 32 35 35 | 35

44 | 44 | 46 | 48 | 48 | 45 | 45 | 45

Not enrolled in

school

Not enrolled and
employed.........

Not enrolled and
not employed... | 9 8 8 8 7 7 7 7

Black non-
Hispanic

17 | 16 | 14 | 13 13 13 13 | 13

Enrolled in
school
Enrolled and

employed
Enrolled and not
employed.........

12 | 15 | 12 | 13 13 16 16 | 15

60 | 60 | 62 | 63 65 63 61 61

Not enrolled in

school

Not enrolled and
employed

Not enrolled and
not employed ..

10 | 10 9 8 7 7 8 | 10

18 | 16 | 17 | 17 15 14 14 | 15

Hispanic origin'
Enrolled in
school
Enrolled and
employed
Enrolled and not
employed.........

Not enrolled in

school

Not enrolled and
employed.........

Not enrolled and
not employed...

15 | 17 | 16 | 17 16 17 16 | 17

51 | 46 | 50 | 52 52 52 52 | 52

17 | 20 | 18 | 15 16 15 16 | 15

17 | 17 | 16 | 17 16 16 16 | 16

35 | 36 36 36 | 34 31 30 | 30 31 31 29

46 | 45 45 | 45 | 47 51 53 | 54 54 54 | 56

13 | 13 13 13 | 13 1" 10 | 10 9 10 | 10

16 | 19 17 19 | 16 15 14 | 14 13 15 | 13
61 | 59 60 | 59 | 60 62 | 67 | 70 | 68 | 67 | 69

9 9 10 10 | 10 9 7 7 8 8 7
14 | 13 13 13 | 14 14 12 | 10 12 1 1"
17 | 18 18 19 | 20 17 15 | 16 17 17 | 17
53 | 50 49 | 49 | 48 52 | 58 | 58 | 58 | 58 | 59
16 | 18 18 | 20 | 19 18 14 | 14 13 15 | 14
14 | 14 14 13 | 13 13 12 | 12 12 " 1"

" Persons of Hispanic origin can be of any race.
NoTe: Yearly data are 9-month averages for the months that youths

are normally in school: January through May and September through
December.

gan to turn upward within a year or so after the reces-
sions ended. By contrast, following the 2001 recession, the
teenage employment-to-population ratio did not begin to
turn upward until 2006, and then it moved downward in

2007. (See chart 4, page 60.)

Recent decrease in real wages for teens. Teen workers gener-
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ally earn low wages. Real median hourly earnings for workers
aged 16-19 who were paid hourly rates declined from 1979
until 1987, changed little until the later 1990s, and then drift-
ed upward until 2002. Real median hourly earnings for teens
moved downward by about 50 cents between 2002 and 2006,
from $7.74 to $7.23. (See chart 5, page 60.) Falling real wages

during this period may have had some effect on teens’inclina-



Table 5. Percentage of high school graduates who completed advanced coursework, 1990 and 2004

Algebra lll, algebra/trigonometry, algebra/analytical geometry, trigono-
metry, trigonometry/solid geometry, analytical geometry, linear algebra,
probability, probability/statistics, statistics (other), independent study,
statistics, precalculus, AP calculus, calculus, calculus/analytical
geometry, and introduction to analysis. Advanced science courses
include chemistry, physics, and advanced biology. Advanced courses

Advanced
Year Advanced Advanced Advanced foreign
mathematics science English language
T990 .. 30.6 49.5 19.6 21.7
2004 ..o 50.0 68.4 32.7 34.5
NoTes: Advanced academic courses in mathematics include in English include honors level classes. Advanced foreign language

courses include years 3 and 4 and advanced placement.

Source: Federal Interagency Forum on Child and Family Statistics,
America’s Children in Brief: Key National Indicators of Well Being 2007,
Indicator Tables ED3.A, ED3.B, ED3.C, ED3.D.

In thousands

Chart 3. Number of students taking Advanced Placement tests, 1996-2007
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Source: The College Board, New York, Ny, Advanced Placement Program, National Summary Reports.

2002 2003 2004 2005 2006 2007

tion to work, but the rate of teens’ working began to trend
downward in 2000, when real wages were still rising.

Decline in jobs held by teens in retail trade and restaurants.
As CPS data show, both retail trade and restaurants em-
ploy more teens than other industries do. Yet, from 2000
to 2007, these two industries’ shares of teen workers de-
clined. Together, retail trade and restaurants accounted

for about 55 percent of all employed 16- to 19-year-olds
in 2007. Both industries added workers between 2000
and 2007. Employment in retail among all persons aged
16 and older increased by 807,000 over the period, while
the number of 16- to 19-year-olds employed in retail fell
by 419,000 and their share of retail employment declined
from 12 percent to 9 percent. Restaurant employment grew

by about 1 million from 2000 to 2007, while the number
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Chart 4. Employment-population ratio for youths aged 16-19, school months in 1948-2007

Percent Percent
48 48
46 46
44 44

42 42

40 40
38 38
36 36

34 34

32 32

30II|II|II|II|II|II|II|II|II|II|II|II|II|II|II|II|II|II|II|I30

1948 1951 1954 1957 1960 1963 1966 1969 1972 1975 1978 1981 1984 1987 1990 1993 1996 1999 2002 2005 2007

NoTE: Yearly data are 9-month averages for the months youths are normally in school: January through May and September through December.
Shaded areas denote years with recessions as designated by the National Bureau of Economic Research (NBER).

Chart 5. Average hourly earnings for youths aged 16-19 paid hourly rates in constant 2006 dollars, 1979-2006
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NoTe: The Consumer Price Index research series using current methods (cPI-U-Rs) is used to convert current dollars to constant 2006 dollars.
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of teens aged 16-19 employed in restaurants was about
unchanged (-2,000); their share of restaurant employment
declined from 25 percent to 22 percent. Within retail,
employment gains of 365,000 and 385,000, respectively,
came in the age groups of 2024 and 45-54; in addition, an
increase of 553,000 occurred among 55- to 64-year-olds.
Within restaurants, young persons aged 20-24 increased
their employment levels by 351,000, those aged 25-34 saw
their employment rise by 287,000, and employment of 45 to
54-year-olds grew by 191,000. A recent analysis by Andrew
Sum, Ishwar Khatiwada, and Sheila Palma ventured that
teens are facing intense competition for jobs from young
adults, older adults, and recent immigrants.?

Education pays dividends in the workplace

CPS data indicate that higher educational attainment is
associated with lower unemployment and higher earn-
ings. CPS data on persons aged 25 and older show that the
unemployment rate in 2007 for persons with less than a
high school diploma, 7.1 percent, was higher than the rates
for high school graduates (4.4 percent), for persons with
some college (3.6 percent), and for college graduates (2.0

percent). In addition, the data demonstrate that median
weekly earnings for full-time wage and salary workers in-
crease as one’s educational attainment increases. In 2006,
median weekly earnings for full-time workers aged 25 and
older with a bachelor’s degree or higher were $1,039, com-
pared with $692 for workers with some college, $595 for
high school graduates, and $419 for persons with less than
a high school diploma. When median weekly earnings are
adjusted to constant 2006 dollars, they show that earnings
for college graduates have trended upward since 1979 (al-
though they have moved downward somewhat recently),
while earnings for the lower education levels are below what
they were in 1979; constant-dollar median weekly earnings
for those with less than a high school diploma have de-
clined by the most among the three education groups. (See
chart 6.) Aaronson, Park, and Sullivan theorize that teens
may be studying harder and graduating more frequently in
recognition of the growing value of education; as a corol-
lary, they may be lowering their rate of participation in
the labor force. %

IN SUM, TEENS ARE ATTENDING SCHOOL at higher rates
than ever before. At the same time, they are less likely to

Chart 6. Median weekly earnings of full-time wage and salary workers aged 25 and older by educational
attainment, in constant 2006 dollars, 1979-2006
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NoTEe: The Consumer Price Index research series using current methods (CPI-U-Rs) is used to convert current dollars to constant dollars. Since 1992,
data on educational attainment have been based on the “highest diploma or degree received” rather than the “number of years of school completed.”
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work during school months. This trend is apparent among
both sexes and among blacks, whites, and Hispanics.
Greater academic pressure and stricter education require-
ments may have made it more difficult and costly, in terms

Notes

of time spent away from education, for teens to pursue
paid work. Declines in real earnings also may have made
concentrating on education more attractive to young

people. O

!Some studies and policy recommendations have encouraged teen-
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Labor productivity trends since 2000,
by sector and industry

Unlike the late 1990s, when rapid output gains

led to increased pmducz‘i@ity gra‘wtb,

reductions in labor hours were an important contributor
to producz‘iviz‘y increases from 2000 to 2005

.S. productivity (as measured by out-

put per hour) surged during the latter

half of the 1990s, led by rapid output
growth in industries that produced, sold, or
intensively used information technology (IT)
products. This surge was the focus of a great
deal of attention by economists and policymak-
ers. Recent interest has focused on productivity
growth since 2000. After slowing and, in some
sectors, declining during the recession that oc-
curred in 2001, productivity growth rebounded,
resulting in robust increases over the period
from 2000 through 2005."

This article focuses on labor productivity
trends from 2000 through 2005 in some of the
sectors and industries that make up the non-
farm business sector. These measures provide
information on shifts in industrial efficiency
and competitiveness in the component indus-
tries and sectors underlying the aggregate pro-
ductivity statistics. The data used in this analysis
are from the Bureau of Labor Statistics (BLS)
industry productivity program, which produces
data on productivity and related measures
for selected sectors and industries of the U.S.
economy.’

Productivity shifts among sectors and indus-
tries reflect recent events and economic condi-
tions, as well as long-term structural shifts tak-
ing place in the American economy. Notable
among the latter category are the declining
importance of goods-producing sectors vis-

- February 2008

a-vis the service-providing sectors, the rapid
growth of IT, and the increased use of out-
sourcing and offshoring. While productivity
continued to advance after 2000, the compo-
nents of this growth differed from those that
led to the productivity surge of the latter half
of the 1990s.

Labor productivity is an indicator of pro-
ductive efhiciency that measures the relation-
ship between an industry’s output and the
labor hours used in producing that output. In-
dustry output is measured as sectoral output,
the total value, in real terms, of goods and ser-
vices produced for sale outside the industry.’®
For most industries, real output is estimated
by deflating revenues or value of production to
remove the effects of price changes. In a few
industries, output is measured using physi-
cal quantities produced. Industry labor input
generally represents the number of hours paid
in an industry. For manufacturing and min-
ing industries, labor input includes hours of
wage and salary workers. In service-providing
industries, where self-employed and unpaid
family workers are a significant share of the
workforce, labor hours also include the hours
of self-employed and unpaid family workers.

Sector- and industry-level productivity mea-
sures may reveal trends that are not apparent when
examining measures for the larger economy. BLS
publishes productivity measures for detailed
industries and sector-level measures for the



mining, manufacturing, wholesale trade, and retail trade
sectors.* The BLS productivity series essentially cover all
of the industries and employment in these four sectors.’
For this article, measures were also developed for four ad-
ditional sectors where the industry coverage is substantial
but not complete: utilities; information; accommodation
and food services; and other services, except public ad-
ministration.® In each of these sectors, labor productivity
measures cover more than 70 percent of employment in
the sector. Productivity growth in these four sectors is de-
rived from trends in the component industries for which
BLS maintains measures. Growth rates for these sectors
are presented here for illustrative purposes, with the ca-
veat that they may not be representative of the industries
in each sector that are not included. It is not possible to
gauge the extent to which these rates accurately represent
the rates of change for each sector as a whole. For the
sectors not examined in this article, BLS industry coverage
varies widely but accounts for less than 70 percent of total
sector employment.’

'The sources of the productivity acceleration during the
second half of the 1990s are well documented.® Output
growth in industries involved in the production or distri-
bution of IT products, and those that had invested heavily
in IT, accelerated from the already rapid pace seen during
the first half of the decade.” Growth in labor hours was
moderate, at best, during the period, and the result was
an acceleration in productivity growth to very rapid rates.
These developments were most pronounced in IT and
closely related industries, but were not limited to those
industries.” Output growth accelerated during the lat-
ter half of the decade in more than half of the industries
studied and, in nearly 30 percent of them, output growth
rates more than doubled relative to the 1990-95 period.
Productivity trends followed a similar pattern.

'The recession of 2001 marked the end of the long busi-
ness expansion that had begun in 1991. The recession
lasted only three quarters, but was associated with de-
clines in output and labor input in a number of industries.
In addition, the terrorist attacks of September 11, 2001,
negatively affected business activity during the 2000-05
period. Air transportation and related industries such as
traveler accommodation were particularly affected in the
aftermath of the attacks, as were industries in the finance
and insurance sector. In most industries, the downturn in
production or sales was relatively short-lived and output
growth recovered quickly. Consequently, more than 60
percent of the industries studied recorded increases in
output over the 2000-05 period as a whole. In contrast,
the downturn in labor hours was more prolonged. Labor

hours declined over the period in about 80 percent of the
industries studied. In many cases, this was due to employ-
ment that, by 2005, had not yet returned to pre-recession
levels.

Productivity growth was slower from 2000 to 2005
than from 1995 to 2000 in seven of the eight sectors ex-
amined in this article. Still, during the recent 5-year peri-
od, productivity continued to grow fastest in those sectors
where it had grown fastest from 1995 to 2000 and, with a
few exceptions, slowest in the sectors where it had grown
slowest during the early period. (See chart 1.) Productiv-
ity growth was strongest in the information sector in each
period, followed by manufacturing. The retail trade sec-
tor also performed well during both periods. Productivity
growth was slowest in other services and in accommoda-
tion and food services between 1995 and 2000, and these
sectors had among the lowest productivity increases dur-
ing the recent period as well. Productivity performance
differed in the 2000-05 period relative to the second half
of the 1990s in three sectors. Productivity growth slowed
considerably in the wholesale trade and utilities sectors
from 2000 to 2005 and fell sharply in mining after the
sector had enjoyed moderate productivity growth during
the 1995-2000 period. In contrast, the other services sec-
tor, which includes industries providing personal services
such as automotive repair and maintenance, was the only
sector to record an acceleration in productivity growth
from the earlier period to the later period.

While the pattern of productivity growth in most sec-
tors was similar in the latter half of the 1990s and the
first 5 years of the current decade, the components of
productivity growth differed during the two periods. (See
chart 2.) Strong output growth occurred in most sectors
between 1995 and 2000 and was the main contributor to
productivity growth during that period. In contrast, dur-
ing the 2000-05 period, output growth was lower in all
sectors and reductions in labor input played an important
role in contributing to the productivity increases in several
sectors.

Sectors with strong productivity growth

Information. 'The information sector had the fastest pro-
ductivity growth among the sectors studied from 1995 to
2000 as well as from 2000 to 2005. (See chart 1.) Pro-
ductivity remained strong in the latter period, growing at
an average annual rate of 5.4 percent, compared with an
average rate of 6.4 percent in the 1995 to 2000 period.
The source of the productivity growth, however, shifted
between the two periods. During the second half of the
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Chart 1. Average annual percent change in output per hour by sector, 1995-2000 and 2000-05

Percent change Percent change
7 7
6l 1995-2000 | 6
2000-05
5 il -5
41— — 4
3 _
2 12
0 ] 0
-1 |-
-2 -2
-3 -3
-4 -4
Information' ~ Manufacturing  Retail trade Wholesale  Other services' Utilities' Accommodation Mining
trade and food
services'
" Industry productivity measures cover less than 100 percent of sector employment. Rates of change shown for these sectors are not necessarily
representative of industries not included.

1990s, productivity grew rapidly as output grew much
faster than labor hours. As output growth slowed con-
siderably in the more recent period, a drop in hours was
mainly responsible for the increase in information sector
productivity from 2000 through 2005. (See chart 2.) The
BLS labor productivity measures, however, do not cover all
the industries in the information sector. The measures for
the sector are based on trends in the component industries
for which BLS maintains measures, which cover approxi-
mately 72 percent of employment in the sector.

Productivity gains in the information sector during the
1990s were marked by large investments in IT and related
products. In contrast, the 2000-05 period saw establish-
ments in industries affected by the economic downturn
struggling to increase efficiency in order to remain com-
petitive. Offshoring of jobs, particularly those involving
routine computer programming, played a role in the labor
hour declines and reduced hours growth that occurred in
certain industries in this sector."

Productivity in the wireless telecommunications carriers
(except satellite) industry increased almost 21 percent an-
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nually between 2000 and 2005, the most rapid produc-
tivity increase during this period among the industries
studied. (See table 1.) Output grew more than 21 percent
per year, reflecting continued strong demand for cellular
telephones and other wireless handheld devices, while la-
bor hours increased only slightly.

Productivity in the software publishing industry grew an
average 7.5 percent annually from 2000 to 2005, down
somewhat from its 10.2-percent rate of increase during
the preceding 5-year period. (See appendix table A-1.)
As in other IT industries, output growth slowed sharply
from 23.6 percent per year during the latter half of the
1990s to 3.2 percent in the more recent 5-year period.
Labor hours decreased substantially, 4 percent per year,
from 2000 to 2005. Both employment and average hours
tell, as offshoring of routine programming tasks became
more commonplace in the industry.'?

Among other information sector industries studied,
two stand out. Cable and other subscription programming
and cable and other program distribution both recorded
relatively strong output growth and moderate growth in



Chart 2. Average annual percent change in output per hour, output, and hours, by sector,
1995-2000 and 2000-05
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" Industry productivity measures cover less than 100 percent of sector employment. Rates of change shown for these sectors are not necessarily
representative of industries not included.
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Table 1.

Average annual percent change in productivity, output, and hours, 1990-95, 1995-2000, and 2000-05, in

industries with the largest productivity increases and decreases in 2000-05
Productivity (output per Output Hours
NAICS hour)
Code Industry
o 1990- | 1995- | 2000- 1990- 1995— 2000-05 1990- 1995— 2000-05
95 2000 05 95 2000 95 2000
Largest increases
5172 | Wireless telecommunications
carriers (except satellite)............ 5.1 11.1 20.8 28.2 27.4 21.6 22.0 14.6 0.7
3341 | Computer and peripheral
equipment manufacturing.......... 27.6 36.3 19.7 23.3 34.4 8.7 -3.4 -1.4 -9.2
4234 | Professional and commercial
equipment and supplies
merchant wholesalers................. 16.9 19.6 171 17.4 24.6 12.3 4.2 —4.1
443 | Electronics and appliance stores. 13.0 14.6 16.3 15.6 19.1 16.0 24 3.9 -2
3343 | Audio and video equipment
manufacturing............cccooeeeieenns 13.0 -2.3 13.6 10.4 -3.6 4.0 -2.2 -1.3 -8.5
4541 | Ejectronic shopping and mail-
order houSes.........coeveeeeeiieeennns 10.8 17.2 12.2 17.7 25.0 11.2 6.2 6.7 -1.0
3344 | Semiconductor and other
electronic component manufac-
AUFING. e 23.8 295 10.7 24.6 34.0 1.4 .6 3.4 -8.4
3313 | Alumina and aluminum production
and processing.........coceeeveeeennns 1.1 A 9.7 -5 4 2.6 -1.6 3 -6.5
56151 | Travel agencies..........ccccceevveennnns -3 5.1 9.5 2.4 4.9 .9 2.7 -2 -7.9
81292 | Photofinishing..........ccccceoeneninne. .0 -7.3 8.9 -2.1 -8.0 -6.8 -2.1 -8 -14.4
Largest declines
425 | Wholesale electronic markets and
agents and brokers.................... 5.1 4.7 -6.2 6.1 6.8 -5 9 2.0 6.0
3161 | Leather and hide tanning and
fiNishing.....ccoveiieiiieee 4.3 7.6 4.7 3.7 2.0 -13.8 -6 -5.3 -9.6
3159 | Apparel accessories and other
apparel manufacturing............... 2.0 -2.6 -3.6 3.0 —6.6 -11.8 9 —4.1 -8.4
541921 | Photography studios, portrait....... 23 3 -3.0 3.3 1.9 1.5 1.0 1.6 4.6
3162 | Footwear manufacturing............... 4.3 4.8 -2.5 -2.9 -6.5 -12.4 -7.0 -10.9 -10.1
3342 | Communications equipment
manufacturing............cccceeeeeeeee 9.0 171 -2.5 9.8 17.7 -11.4 8 5 -9.1
211 | Oil and gas extraction................... 4.7 4.6 -2.0 -7 -6 -1.7 -5.2 -5.0 3
2121 | Coal miNiNg......ccevvvvvenreieereens 5.3 5.6 -1.4 -1.2 -4 2 -6.2 -5.7 1.7
48421 | Used household and office goods
MOVING...eeieiieeiieeiee e 2.1 -1.3 -1.4 7 1.4 -2.1 2.8 2.8 -7
3332 | Industrial machinery
manufacturing..........ccccceveveieenns 3.6 6.0 -1.3 6.1 5.6 -6.6 2.4 -4 -5.4
3312 | Steel product manufacturing from
purchased steel............cccoc...... 3.6 -9 -1.3 4.0 3 -5.6 4 1.2 —4.4

labor hours between 2000 and 2005. For both industries,
output and labor hours growth were down during the
most recent period relative to the latter half of the 1990s.
However, with output growth in the range of 6 percent
annually and moderate increases in labor hours, these in-
dustries recorded productivity gains of about 3 percent to
4 percent per year.
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While wired telecommunications carriers still is the larg-
est industry covered in the information sector in terms
of revenues, its share is rapidly declining. Output de-
clined an average 4.6 percent per year between 2000 and
2005, reflecting shrinking demand. Firms in the industry
responded to increased competition and price pressure
from wireless carriers and internet services by reducing



employment. Labor hours dropped more than 7 percent
per year, on average, during the period and the industry
managed to increase productivity at an average rate of 2.7
percent per year.

Manufacturing. 'The manufacturing sector had the sec-
ond-highest productivity growth among the sectors
studied, behind only the information sector, in both the
1995-2000 and 2000-05 periods. Manufacturing pro-
ductivity growth in the 2000-05 period was down only
slightly from the boom years of the late 1990s. Among in-
dustries within the sector, productivity growth in 2000-05
was widespread and substantial, occurring in 90 percent
of manufacturing industries and averaging 4 percent or
more per year in 40 percent of the industries. In contrast
to the sector’s performance from 1995 to 2000, however,
manufacturing productivity growth from 2000 to 2005
was attributable to reductions in labor hours rather than
to gains in output, as manufacturing output was flat over
the period.”® Whereas output increased in 79 percent of
manufacturing industries from 1995 to 2000, it increased
in slightly more than half the industries during the 2000—
05 period. At the same time, labor hours declined in 95
percent of manufacturing industries between 2000 and
2005, up from 57 percent in the 1995-2000 period.**

IT manufacturing industries—computers and peripheral
equipment, semiconductors and other electronic components,
and communications equipment—were at the center of the
productivity growth resurgence of the late 1990s, and con-
tributed substantially to the performance of the manufac-
turing sector and the economy as a whole during that pe-
riod. Output and productivity grew much more slowly in
all three IT manufacturing industries from 2000 to 2005
relative to their performance between 1995 and 2000. The
computer and peripheral equipment manufacturing industry,
which had the fastest productivity growth among all the
measured industries in the 1995-2000 period, also fared
best among the manufacturing industries in the latter
period by matching relatively strong output growth with
substantial cuts in labor hours. In contrast, output growth
in semiconductor and other electronic components manufactur-
ing slowed dramatically in the 2000-05 period compared
with the 1995-2000 period, from 34 percent per year to
1.4 percent per year, respectively. This reflects a signifi-
cant downturn in the industry in 2001 and 2002, years in
which production and inventories were sharply reduced.
Despite the slowdown in output growth in semiconduc-
tor manufacturing, however, sizeable reductions in labor
hours resulted in continued productivity growth over the
2000-05 period.

Communications equipment manufacturing had the
largest reversal in productivity performance between the
1995-2000 and 200005 periods. After recording the third
fastest increase in output and productivity from 1995 to
2000 among the manufacturing industries studied, out-
put dropped sharply between 2000 and 2005. Even when
combined with large cuts in labor hours, productivity in
communications equipment manufacturing declined over the
period. Conversely, audio and video equipment manufactur-
ing saw productivity decline between 1995 and 2000, but
recorded the second highest productivity growth in the
manufacturing sector from 2000 to 2005.

Manufacturing employment has declined for more
than two decades as production has grown more efficient,
productive activity has shifted toward services, and the use
of outsourcing and oftshoring has grown. Manufacturing
employment fell slightly during the early 1990s, was essen-
tially flat from 1995 through 2000, and fell more rapidly
after 2000 as the recession took hold. The manufacturing
sector was the most harshly affected by the recession, in
terms of jobs lost.”® Although the recession was neither
deep nor prolonged by historical standards, employment
levels remained depressed for an unusually long period.
For the sector as a whole and in many manufacturing in-
dustries, employment in 2005 remained below pre-reces-
sion levels, and this is reflected in substantial reductions in
labor hours over the period.

The housing and residential construction boom that
began in the years following the 2001 recession benefited
a number of manufacturing industries, including wood
products mamﬂcturing, cement and concrete mamﬁcturing,
architectural and structural metals manufacturing, and con-
struction machinery manufacturing (part of the agriculture,
construction, and mining machinery manufacturing industry
examined here).’* While the boom was cut short by the
housing and construction slump that began in mid-2005,
that reversal occurred too late in the period studied to
have had much affect on the productivity trends examined
in this article.

An examination of the performance of productivity
in manufacturing industries during the 1995-2000 and
2000-05 periods shows that in the earlier period, produc-
tivity growth was spurred mainly by increases in output; in
the latter period, the primary contributor to manufactur-
ing productivity growth was declining labor hours.

Retail trade.  Productivity growth in the retail trade sec-
tor between 2000 and 2005 was nearly unchanged from

the 1995-2000 period. Growth slowed in both output and
hours in the latter period, with hours declining slightly.
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This resulted in very similar productivity growth in both
periods. Although retail trade output grew more slowly
than it had during the latter half of the 1990s, the sec-
tor had the most rapid output growth from 2000 to 2005
among the sectors studied. Output in the retail trade sec-
tor grew nearly twice as fast as it did in the wholesale
trade and information sectors. Because labor hours were
basically unchanged between 2000 and 2005, all of the
increase in output was reflected in productivity growth.

In most retail trade industries, productivity growth from
2000 to 2005 resulted from a combination of increases in
output and declines in hours. Output grew between 2000
and 2005 in almost all the retail trade industries studied,
but at a slower pace than during the latter half of the
1990s. Output grew 4 percent or higher per year in only
a third of the industries, compared with two-thirds of
the industries during the 19952000 period. At the same
time, nearly 60 percent of the retail trade industries had
declines in labor hours between 2000 and 2005, up from
only 11 percent in the 1995-2000 period.

Electronics and appliance stores and electronic shopping
and mail-order houses experienced the fastest productiv-
ity growth in the retail trade sector during both the first
half and the second half of the 1990s, and did so again
between 2000 and 2005. Both of these industries are asso-
ciated with IT products, involving their distribution in the
first case, and relying heavily on their use in the second.
To achieve such strong productivity growth, these indus-
tries combined rapid output growth with flat or declining
labor hours. Other general merchandise stores, which in-
cludes warehouse clubs and supercenters, had the third fast-
est productivity growth in the sector during both halves
of the 1990s, but saw its productivity growth surpassed
by an increased number of retail trade industries in the
2000-05 period. Although output continued to grow very
rapidly in the latest period, other general merchandise stores
was among the few industries to record strong increases
in employment and labor hours, resulting in a drop-off in
productivity growth.

'The expansion of e-commerce and online shopping re-
flects changes in consumer shopping habits that adversely
aftected department stores. Growth in warehouse clubs and
supercenters has also contributed to a more competitive
climate for department stores and exerted downward pres-
sure on department store sales. As output grew rapidly in
electronic shopping and mail order houses and in warehouse
clubs and supercenters, growth in output of department stores
slowed in each successive 5-year period examined, ending
with a slight decline between 2000 and 2005. Labor pro-
ductivity growth in the industry followed a similar pat-
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tern. Within the department stores industry, discount de-
partment stores enjoyed substantial gains in market share
at the expense of department stores (except discount depart-
ment stores) during the first half of the 1990s. Discount
department stores continued to surpass the latter industry
with respect to output growth from 1995 to 2000 and
maintained slightly more favorable output performance
between 2000 and 2005. The stiftf competition from vari-
ous sides led to a wave of consolidations and closures in
the department stores (except discount department stores)
industry that appears to have paid off in terms of im-
proved efficiency. While output in this industry declined
between 2000 and 2005, labor productivity jumped as a
result of sharp reductions in labor hours.

'The housing boom also had a positive impact on in-
dustries in the retail trade sector. Furniture stores as well
as industries in the building material and garden equipment
and supplies dealers subsector benefited the most.

Sectors with moderate or weak productivity

Wholesale trade.  In contrast to the retail trade sector,
wholesale trade had significantly lower productivity
growth from 2000 to 2005 relative to the 1995-2000 pe-
riod. Output grew much more slowly in the latter period
and labor hours fell, but not enough to offset the drop in
output growth. Output grew 4 percent or more in only
half as many industries from 2000 to 2005 as during
the 1995-2000 period, and the share of wholesale trade
industries with declines in labor hours rose from about
one-quarter to about three-quarters. A mix of declin-
ing hours and increasing output resulted in increases in
productivity in most wholesale trade industries between
2000 and 2005.

Wholesalers had been quick to adapt IT products to
their needs and incorporate them into production pro-
cesses, all made possible by the earlier development and
widespread use of universal product codes (UPCs), or bar
codes. Wholesalers’ swift adoption of the new technolo-
gies contributed to the sector’s strong productivity growth
during the 1990s."” Nevertheless, the industries with the
best productivity performance during the 1990s were
those involved in distributing the IT products themselves.
Professional and commercial equipment wholesalers, which
includes the wholesaling of computers, computer periph-
eral equipment, and software, and electrical and electronic
goods wholesalers, which includes the wholesaling of semi-
conductors, had the most rapid productivity growth in
the sector. As output growth accelerated, productivity in
these industries grew at double-digit rates throughout the



1990s. From 2000 to 2005, output growth dropped sharp-
ly in both industries. In professional and commercial equip-
ment wholesaling, output expanded at a relatively strong
12.3 percent per year, about half as rapid as its growth
during the late 1990s. Aided by a substantial drop in la-
bor hours, productivity growth in the industry remained
in the double-digit range. Output growth in electrical and
electronic goods wholesaling, however, dropped to below 2
percent per year in the 2000-05 period. Productivity in
this industry grew 6 percent per year between 2000 and
2005, mainly as a result of declining labor hours.

Among the wholesale trade industries with moderate
to strong output and productivity growth are those with
substantial e-commerce sales. Wholesaling of drugs and
druggists’ sundries; motor vehicles and motor vebicle parts
and supplies; and professional and commercial equipment and
supplies all have large e-commerce markets accounting for
a significant portion of sales. These electronic transactions
helped to bolster output and productivity growth even as
labor input was flat or declining. Another wholesale trade
industry with strong output and productivity growth dur-
ing the 2000-05 period was lumber and other construction
materials merchant wholesalers. This industry benefited
from the housing construction boom that occurred during
the period. It had the second highest output growth in the
sector and was among the few wholesale trade industries
to record increases in labor hours over the period.

Other services (except public administration). Productivity
rose 1.5 percent per year on average in the other services
sector from 2000 to 2005, faster than during the 1995-
2000 period. Productivity rose in all but one of the mea-
sured industries in this sector, funeral homes and funeral
services. Other industries covered in the sector include:
automotive repair and maintenance; hair, nail and skin care
services dry cleaning and laundry services; and photofinish-
ing. Together, these industries account for about 73 per-
cent of total employment in the sector.

Among the covered industries in the sector, productiv-
ity grew most rapidly, by far—8.9 percent per year—in
photofinishing. This represented a reversal of the industry’s
productivity performance during the 1990s. Photofinishing
productivity was flat from 1990 to 1995, as output and
labor hours each dropped an average of 2.1 percent per
year. From 1995 to 2000, establishments in this industry
struggled to adjust to changing market conditions and
the advent of new technologies such as digital cameras,
online photo sharing, and at-home printing. During this
period, productivity fell an average 7.3 percent per year,
as output declined 8.0 percent per year and hours fell less

than 1 percent per year. During the 2000-05 period, the
industry recorded average annual productivity growth of
8.9 percent despite increased competition from home-use
products. While output fell 6.8 percent per year, hours de-
clined more rapidly than in any other measured industry,
14.4 percent per year, as establishments in the industry
increased their use of IT products.

Just two industries in the other services sector, aufo-
motive repair and maintenance and Aair, nail and skin care
services, experienced output growth from 2000 to 2005.
Although output growth was slight in automotive repair
and maintenance, it contributed to a small productivity
increase. Moderate output growth was responsible for the
productivity increase in Aair, nail and skin care services.

More industries in other services experienced declin-
ing hours in the 2000-05 period than in the 1995-2000
period. In addition to photofinishing, a decrease in hours
tueled productivity growth in dry cleaning and laundry
services between 2000 and 2005. Hair, nail and skin care
services was the only industry in the sector in which hours

edged up slightly.

Utilities. ~ Labor productivity in the utilities sector rose
1.3 percent per year, on average, from 2000 to 2005, a
drop-oft from the 4.1-percent productivity growth that
occurred from 1995 to 2000. Demand for both electric
power and natural gas has increased, but supplies are lim-
ited. Declining domestic production of natural gas result-
ing from the depletion of some domestic oil and natural
gas fields and weather- and transportation-related supply
disruptions may have played a role in restricting output
growth in the utilities sector between 2000 and 2005.
Despite a drop in output, utilities productivity growth re-
mained positive during the period because the industries
in the sector, electric power generation and supply and natu-
ral gas distribution, reduced labor hours substantially. The
BLS measures for utilities industries cover approximately
92 percent of total employment in the sector.

Accommodation and food services. Productivity in the sec-
tor increased modestly at an annual rate of 0.6 percent
from 2000 to 2005, a reduction from the 1.2-percent rate
of productivity growth recorded in the previous 5-year
period. Growth in both output and hours slowed in the
recent period relative to the previous one, as the economic
slowdown and travel fears related to the terrorist attacks
in 2001 hampered growth in the fraveler accommodation
industry. While establishments in both the traveler accom-
modation industry and the food services and drinking places
subsector increased their adoption of IT capital and IT-
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based processes for booking reservations, billing, and in-
ventory control, they remain labor-intensive industries. In
contrast to a number of other sectors, labor hours contin-
ued to increase and output growth, however modest, was
responsible for the small productivity increase that the
sector recorded during the 2000-05 period. BLS measures
cover most of the industries in this sector, accounting for
more than 99 percent of the sector’s employment.

In the food services and drinking places industry, output
and hours both grew more slowly from 2000 to 2005 than
in the previous 5-year period, while in fraveler accom-
modation, output and hours declined. Productivity grew
modestly in both industries from 2000 to 2005, which
represented a significant slowdown for the fraveler accom-
modation industry and a small increase for the food services
and drinking places industry.

Sector with declining productivity

Mining. 'The mining sector was the only sector studied
where productivity declined between 2000 and 2005. Af-
ter increasing in both halves of the 1990, productivity in
the mining sector declined at an average rate of nearly 3
percent per year between 2000 and 2005. A sharp drop in
output as well as a rise in labor hours were responsible for
the reversal in productivity growth.

Demand and supply factors, including strong domestic
demand for energy supplies, international competition for
energy resources, uncertainties surrounding foreign oil
production, declining domestic oil production, and supply
disruptions related to weather and transportation prob-
lems each contributed to a rise in prices of energy-related
products from 2000 to 2005. In response, labor input be-
gan to climb in 2004 and 2005 as producers attempted to
increase production to meet strong demand. While coa/
mining output increased slightly, labor hours grew faster.
In the 0il and gas extraction industry, labor hours edged up,
but output continued to fall as production from onshore
conventional fields declined and producers relied more
heavily on unconventional and remote sources.”® Conse-
quently, productivity declined in both the coa/ mining and
0il and gas extraction industries over the period.

Nonmetallic mineral mining and quarrying experienced
moderate output growth from 2000 to 2005, possibly as
a result of heightened demand for building materials in
connection with increased construction activity. In com-
bination with declining hours, this output growth spurred
a healthy productivity increase in the industry. Output fell
in the metal ore mining industry, but hours fell even more,
leading to a modest increase in productivity. The strong
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productivity growth in the nonenergy-related mining in-
dustries, however, did not fully offset the declines in the
larger energy-related industries which set the tone for the
sector as a whole.

Additional industries

BLS publishes productivity measures for a number of ser-
vice-providing industries that are not included in the sec-
tors discussed above. These additional industries are in the
transportation and warehousing; finance and insurance;
real estate and rental and leasing; professional, scientific,
and technical services; administrative and support and
waste management and remediation services; health care
and social assistance; and arts, entertainment, and recre-
ation sectors. This section discusses notable productivity
trends in several of these industries.

Travel agencies adjusted well to the increasing prevalence
of IT, with productivity growing at a rate of 9.5 percent
from 2000 through 2005. Travel information and book-
ing services have become more accessible to the public
through the internet, and travel agents have shifted their
focus from the basic services available on the internet to
travel packages and group trips. Industry output growth
slowed considerably between the 1995-2000 and 2000-05
periods, but labor hours fell rapidly, resulting in an increase
in productivity growth over the 2000-05 period.

Output in the air transportation industry dipped in the
first half of the 2000-05 period, falling 3.8 percent per year
between 2000 and 2002 due to travel fears related to the
September 11th terrorist attacks combined with the ef-
tects of the economic recession. Output surged after 2002,
however, growing an average 2.5 percent per year over the
2000-05 period. Price pressures and increased competi-
tion helped foment a great deal of industry restructuring
during this period, leading to a decline in labor hours of
3.9 percent per year. As a result, productivity grew a strong
6.7 percent per year between 2000 and 2005.

Productivity growth in the commercial banking industry
ratcheted down from the first half of the 1990s to the
second half and then dropped further in the 2000-05 pe-
riod, growing at an average rate of only 1.1 percent per
year. While output growth rebounded during the latest
period, labor hours reversed the declines recorded during
the 1990s and began to increase at an average rate of 0.9
percent per year.

Deregulation and the intensive use of IT transformed
commercial banking over the past quarter-century.’ 'The
increased competition that deregulation generated led
banks to rely heavily on technology to reduce costs and to



offer many new products and services. For example, the
rapid growth in the number of ATMs and the increased
number of services offered through them allowed banks
to exploit technology and improve service to the public
while reducing staft and operating costs. The highly com-
petitive climate in banking also led to a number of merg-
ers during the 1990s, as banks consolidated and stream-
lined their operations.” However, the data indicate that
the greatest productivity gains in commercial banking may
have been realized in the early 1990s, when the largest
reductions in commercial banking employment occurred.
Between 1990 and 1995, for example, productivity grew
3.4 percent per year, on average. Between 1995 and 2000,
productivity rose a modest 1.4 percent per year, as output
grew and employment and hours declined more gradu-
ally than in the previous period. From 2000 through
2005, commercial banking employment rose steadily and
labor hours increased nearly 1 percent per year. Although
output growth revived during this period, the increase
in labor hours resulted in a further drop in productivity
growth to a rate of 1.1 percent per year.

Productivity in the medical and diagnostic laboratories in-
dustry slumped to an average 1.0 percent per year from 2000
to 2005, after growing 7.7 percent per year over the prior 5
years. During the 1990s, substantial investments in IT capital
allowed for rapid output growth with only moderate growth
in labor hours. The 2000-05 period saw a marked increase in
hours growth. In addition, output grew more slowly, averag-
ing 5.8 percent per year from 2000 to 2005, compared with
10.1 percent per year in the previous period.

Productivity in portrait photography studios declined at
a relatively rapid 3 percent annually from 2000 to 2005.
Output in the industry increased 1.5 percent per year, but
hours increased 4.6 percent annually. Much of the pro-
ductivity slowdown in this industry occurred after 2003,
when labor hours grew particularly rapidly.

Summary and conclusions
Labor productivity in the total nonfarm business sec-
tor increased at a 3-percent annual rate from 2000 to

2005. This figure, however, masks structural and cyclical
shifts that occurred in the economy over the period.”’ An

Notes

analysis of productivity by sector and industry helps to
reveal trends that are hidden in the aggregate data. This
analysis shows, for example, that between 2000 and 2005,
productivity growth in IT industries, and their contribu-
tion to aggregate productivity growth, were substantially
reduced relative to the 1995-2000 period. At the same
time, a number of industries were able to maintain strong
productivity growth in the face of flat or declining output
by reducing employment and labor hours.

'The cyclical effects of the economic downturn in 2001 had
a dramatic impact on productivity from 2000 to 2005. The
drop in employment and hours was more protracted than
the decline in output, particularly in the manufacturing and
information sectors. Most growth in industry productivity
during this period resulted from slower output growth than
occurred in the previous 5-year period, combined with even
slower growth or declines in labor hours. In addition to the
effects of the recession on economic activity, other develop-
ments affected specific industries or sectors. For example, the
negative supply and demand shocks from the terrorist attacks
in September 2001 hurt output growth during this period in
travel-related and financial industries in particular. In contrast,
industries involved in producing or distributing construction
materials benefited from the housing boom that accelerated
in 2003 and lasted until mid-2005.

Structural shifts in the economy also affected pro-
ductivity trends in many industries. Some industries saw
dramatic declines in output, compared with the previ-
ous period, as customers substituted more advanced or
high-tech products for traditional ones. Wireless telecom-
munications carriers, for example, benefited while wired
telecommunications carriers were hurt as wireless technol-
ogy matured and customers cut back on wired telephone
services. Similarly, the growth of digital imaging technol-
ogy boosted the output of digital camera manufacturers
and software developers and led to increased productive
efficiency in photofinishing establishments as employment
and hours were reduced. In addition, outsourcing and off-
shoring may have allowed producers in some industries
to decrease labor hours. From 2000 to 2005, most sectors
and industries were faced with weaker output growth, yet
continued to improve efficiency and maintain productiv-

ity growth. U

! The National Bureau of Economic Research reports that a business
cycle peak occurred in the first quarter of 2001, with the trough following
in the fourth quarter of that year. During a recession, productivity typically
falls or grows at rates below those seen during business cycle expansions.

2 Current industry productivity measures are available on the BLS Labor
Productivity and Costs Web site at www.bls.gov/lpc/home. htm. Measures
examined here are mainly for three- and four-digit industries, classified ac-
cording to the North American Industry Classification System (NAICS).
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% Sectoral output is measured by industry revenues or, for goods-
producing industries, by value of production. Value of production is
derived by adjusting industry value of shipments for changes in inven-
tories and subtracting shipments between establishments in the same
industry (intra-industry transfers) and resales of finished goods.

* Measures for the manufacturing sector are compiled by the BLS
Division of Major Sector Productivity, as are the measures for the busi-
ness and nonfarm business sectors.

> All the industries in these sectors are covered at the four-digit NAICS
level except the support activities for mining industry, NAICS 2131. Pro-
ductivity measures for the mining sector exclude the output of NAICS
2131, which is all consumed within the sector, but include employment
and hours of workers in NAICS 2131.

6 Religious, grantmaking, civic, professional, and similar organizations
and private households are excluded from the BLS other services sector
measures.

7 While the goal of the industry productivity program is to develop
industry measures covering as much of the nonfarm business economy
as possible, lack of reliable source data or conceptual problems in defin-
ing or measuring industry output limit the development of productiv-
ity measures for certain industries. These problems affect efforts to
measure output and productivity in service industries in particular.

§ See, for example, Dale W. Jorgenson, Mun S. Ho, and Kevin
Stiroh, “A Retrospective Look at the U.S. Productivity Growth Resur-
gence,” Federal Reserve Bank of New York Staft Reports, Staff Report
No. 277, February 2007. On the Internet at: www.newyorkfed.org/re-
search/staff_reports/sr277.pdf.

? Dale Jorgenson and other productivity researchers divide the in-
dustries of the economy into three categories: IT-producing, IT-using,
and non-IT (see, for example, Dale W. Jorgenson, “Moore’s Law and
the Emergence of the New Economy,” Semiconductor Industry Asso-
ciation 2005 Annual Report, pp. 17-20. On the Internet at: www.sia-
online.org/downloads/SIA_AR_2005_Jorgenson.pdf). The IT-pro-
ducing industries group includes three manufacturing industries and
one information sector industry: computers and peripheral equipment
manufacturing, semiconductors and other electronic components manufac-
turing, communications equipment manufacturing, and software publish-
ers. In this article, we adopt this grouping of IT-producing industries
and refer to them simply as IT industries.

10 Jorgenson, “Moore’s Law,” p. 18.

1 See Robert W. Bednarzik, “Restructuring information technology: is
offshoring a concern?,” Monthly Labor Review, August 2005, pp. 11-21.
In comparing the results of several studies on the topic, the author notes
that “oftshoring appears to have a small employment impact in the ag-
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2 U. S. Government Accountability Office, Report to Congres-
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IT Industry,” October 2005. On the Internet at www.itaa.org/itserv/
docs/OffshoreITOExecutiveSummary2005FINAL.pdf.

13 Increased outsourcing of workers and offshoring of production can
result in industry labor productivity growth because the outsourced or
foreign labor used is not counted as labor input in the domestic industry
whose output is being measured. See Susan Houseman, “Outsourcing,
Offshoring, and Productivity Measurement in U.S. Manufacturing,”
Upjohn Institute Staff Working Paper No. 06-130, June 2006, revised
September 2006 and April 2007. Purchases of intermediate goods and
contract labor are included as purchased materials or services inputs in
the BLS multifactor productivity measures.

4 Research indicates that, during the period studied, manufacturers
obtained some workers from staffing firms rather than hiring them
outright, and the prevalence of this practice has increased since 1990
(see Matthew Dey, Susan Houseman, and Anne Polivka, “Manufac-
turers’ Outsourcing to Employment Services,” Upjohn Institute Staff
Working Paper No. 07-132, December 2006). In the employment sta-
tistics classified according to NAICS, these workers are counted in the
industry group in which the staffing firms are classified, employment
services, rather than as manufacturing employees. From 2000 to 2005,
manufacturing employment fell 3.7 percent per year, while employ-
ment in the employment services industry fell only 1.4 percent per year.

5 See Julie Hatch Maxfield, “Jobs in 2005: How do they com-
pare with their March 2001 counterparts?” Monthly Labor Review,
July 2006, pp. 15-26, for a discussion of the duration of employment
downturns in the most recent and previous recessions. Table 2 on page
18 shows employment changes by sector during the most recent and
previous recessions.

16 See Matthew Miller, “A visual essay: post-recessionary employ-
ment growth related to the housing market,” Monthly Labor Review,
October 2006, pp. 23-34.

17 Christopher Kask, David Kiernan, and Brian Friedman, “Labor
productivity growth in wholesale trade, 1990-2000,” Monthly Labor
Review, December 2002, pp. 3—-14.

8 U.S. Department of Energy, Energy Information Administra-
tion, Annual Energy Outlook 2007 with Projections to 2030, February
2007. On the Internet at: www.eia.doe.gov/oiaf/aeo/.

¥ Teresa L. Morisi, “Commercial banking transformed by com-
puter technology,” Monthly Labor Review, August 1996, pp. 30-36.

% Kevin J. Stiroh and Jennifer P. Poole, “Explaining the Rising
Concentration of Banking Assets in the 1990s,” Current Issues in Eco-
nomics and Finance, Federal Reserve Bank of New York, August 2000.

2 The industry and sector productivity measures discussed in this
article are based on sectoral output, the total value, in real terms, of
goods and services produced for sale outside the industry. In contrast,
BLS productivity data for the nonfarm business sector are based on
value-added output, which measures only the contribution of labor
and capital to production and excludes the value of intermediates.



Average annual percent change in productivity, output, and hours by industry, 1990-95,
1995-2000, and 2000-05
Productiv[i1ty (output per Output Hours
NAICS our)
Code Industry 1990- | 1995- |2000- | 1990- | 1995- | 2000- | 1990 |1995- |2000—
95 2000 05 95 2000 05 95 2000 05
Mining

21 | MINING. . 3.6 1.8 -2.9 -0.3 -0.3 -1.2 -38| -20 1.7
21 Oil and gas extraction............cccceeveeniirinnene 4.7 4.6 -2.0 -7 -6 -1.7 -5.2 -5.0 3
212 Mining, except oil and gas...........cccceeiieeennnes 3.5 2.5 1.3 3 A .6 -3.1 -2.3 -7
2121 Coal MINING......oiiieiriniieeeeae 5.3 5.6 -1.4 -1.2 -4 2 -6.2| -57 1.7
2122 Metal ore mining........c.ccovvevviiiicniceinene 4.3 4.4 1.3 2.5 -5 -37 -1.7 4.7 -4.9

2123 Nonmetallic mineral mining and
QUAITYING ettt 1.1 -2 3.9 N 1.0 29 -3 1.3 -1.0

Utilities
22 | UtIlES. ceveeeeeeeeeeieieeeesee e 45 4.1 1.3 25 1.4 -1.1 20| -25 24
2211 Electric power generation and supply............ 4.5 3.9 1.3 2.3 1.5 -1.0 2.1 -2.3 2.3
2212 | Natural gas distribution.............ccccocevrienrnnnne. 4.5 4.9 1.8 29 1.3 -9 -15| -34 -2.6
Manufacturing
31-33 | Manufacturing.........cccooerereneenesece e 34 4.6 4.3 3.3 45 1 -1 -1 -4.1
12 i T I oo T S 1.2 1.4 2.9 2.0 1.5 1.5 8 A -1.4
3111 ANIMal fO0d........ciiiiiiiicieee e 5 3.2 8.6 1.2 1.7 3.7 7| -14 -4.5
3112 Grain and oilseed milling............c.ccoeeeviienen. 2.2 2.8 4.0 1.7 1.3 1.5 -5 -1.4 -2.4
3113 Sugar and confectionery products............... .8 3.3 3.6 .8 2.4 -2 .0 -9 -3.7
3114 Fruit and vegetable preserving and

SPECIAILY. ..o 23 2.6 34 2.1 1.6 7 -2 -1.0 -2.6
3115 Dairy products.........ccccevieeiiiiiieiiiieeeee e 1.4 -4 2.7 1.1 -6 1.9 -3 -2 -7
3116 Animal slaughtering and processing............ 1.0 7 2.7 3.3 2.5 1.3 23 1.8 -1.4

3117 Seafood product preparation and
PACKAGING. ... .eiieeieiieiiieee e -1.6 5.0 5.8 -1.5 4 3.1 2 -4.3 -2.5
3118 Bakeries and tortilla manufacturing............. 1.3 15 1.3 21 1.5 4 .8 .0 -8
3119 Other food products.........ccccceevveeeiiieeeiiinenn. 2.4 1.6 5 2.7 1.6 1.8 3 .0 1.3
312 | Beverages and tobacco products.................... 3.2 -3.0 2.5 1.4 -9 -3 -1.8 21 2.7
3121 BeVerage........coovieeieiieeseeeeee e 3.3 -25 5.6 1.9 .6 3.1 -1.4 3.2 -24
3122 Tobacco and tobacco products.................... 4.2 -3 -6 1.0 -3.3 -5.0 -3.1 -3.0 —4.4
313 | Textile MillS.....covioiiiieeeeeeee e 3.4 3.2 6.7 2.9 -1.1 -4.8 -5| 42| -10.8
3131 Fiber, yarn, and thread mills........................ 4.3 2.0 8.2 3.3 -5 -1.2 -1.0 2.4 -8.7
3132 Fabric mills........cccooioiiiiiiee 4.9 29 6.4 34 -2.1 65| 14| —-49 | 122
3133 Textile and fabric finishing mills................... .6 4.4 6.0 23 .0 -4.6 1.7 -4.1 | =101
314 | Textile product mills.........ccccooieniiiiiiniiiiiee. .8 2.7 4.6 1.7 23 -2 9 -4 -4.6
3141 Textile furnishings mills............cccooviienenne 1.0 25 5.3 1.2 2.9 4 2 4 -4.7
3149 Other textile product mills............ccccceveeneen. 1.0 2.6 3.3 3.0 1.2 -1.4 2.0 -1.3 —4.5
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Productivity (output
per hour) Output Hours
NAICS Industry
code 1990- 1995- | 2000- | 1990- | 1995- |[2000- |1990- |1995- |2000-
95 2000 05 95 2000 05 95 2000 05

315 | APPArel. ..o 4.1 5.3 -0.9 1.8 —4.4 -13.0 -2.2 -9.3 | —121
3151 Apparel knitting mills...........cccoceeiniiiinnn. 4.9 -1 1.9 4.6 -8.5 -9.5 -3 -85 | -11.2
3152 Cut and sew apparel.........cccceeeveeiiiriiennnn. 4.0 7.0 -1.1 1.1 -3.5 -13.7 2.7 -9.8 | —12.7
3159 Accessories and other apparel.................... 2.0 -2.6 -3.6 3.0 -6.6 -11.8 9 —4.1 -8.4
316 | Leather and allied products...........cccccecvvevieene 2.5 7.9 .0 -2.1 -8 -9.9 —4.4 -8.1 -9.9
3161 Leather and hide tanning and finishing....... 4.3 7.6 4.7 3.7 2.0 -13.8 -6 -5.3 -9.6
3162 FOOtWear.........ccooveiiiiiiciece e 4.3 4.8 -2.5 -2.9 -6.5 -12.4 -7.0| -10.9 | -10.1
3169 Other leather products..........c.cccceeciriennen. -6.3 8.8 6.4 -7.5 2.8 —4.0 -1.2 -5.5 -9.8
321 | Wood products........c..ccceervereeiiniieienieenee .0 1.0 3.7 1.6 24 1.1 1.6 1.4 -25
3211 Sawmills and wood preservation................. 2.6 3.1 3.9 1.4 2.8 1.1 -1.2 -3 -2.8
3212 Plywood and engineered wood products..... -3 -5 2.2 2.6 2.6 1.2 2.9 3.1 -1.0
3219 Other wood products...........cccceeeviiieeiinneens -1.1 .6 4.1 14 2.2 1.1 2.5 1.5 -2.9
322 | Paper and paper products............ccceeeenieennnn. 24 1.7 3.3 2.0 3 -1.3 -3 -1.3 —4.5
3221 Pulp, paper, and paperboard mills............... 3.2 3.4 5.1 1.8 -3 -1.5 -1.4 -3.6 -6.2
3222 Converted paper products............ccccceeennnes 1.5 .8 2.6 1.9 7 -1.1 3 -1 -3.7
323 | Printing and related support activities............., 3 1.1 2.7 .8 .9 -2.0 5 -2 —4.6
324 | Petroleum and coal products...........cccccueeennee. 3.6 4.8 1.7 1.5 1.6 9 -2.0 -3.0 -9
325 | Chemicals......cccccoovveiiiieiiiiece e 1.6 25 4.5 1.1 1.7 2.2 -4 -8 -2.1
3251 Basic chemicals...........cccccooiiiiiiiiiiiee -5 5.2 6.8 -1.4 -1 1.6 -9 -5.1 —4.8
3252 Resin, rubber, and artificial fibers................ 4.6 2.8 3.1 2.8 1.3 -5 -1.7 -1.5 -3.5
3253 Agricultural chemicals...........cccoccoveiiiiennnn. 9 5 7.8 5 -1.3 3.3 -4 -1.8 —4.2
3254 Pharmaceuticals and medicines.................. 1.0 -1 24 3.0 41 4.2 2.0 41 1.8
3255 Paints, coatings, and adhesives.................. 1.2 1.8 41 7 1.3 .6 -4 -5 -3.4

3256 Soaps, cleaning compounds, and
toiletries. .....ove i 25 1.4 8.2 1.7 1.3 5.5 -8 -1 -2.5

3259 Other chemical products and
preparations..........cccceeviieiiiieee e 3.8 51 6 2.3 2.9 -3.1 -1.4 -2.0 -3.8
326 Plastics and rubber products....................... 2.1 3.2 3.8 4.6 3.8 -1 24 -3.7
3261 Plastics products..........ccccovviiveeiiiiiiiiieneenn 2.1 3.5 3.8 5.0 4.2 3 2.9 -3.4
3262 Rubber products...........cccoeviiiiiiiiinicnnens 2.2 1.8 3.2 3.0 2.2 -1.7 .8 4.7
327 | Nonmetallic mineral products.............ccccceeenne 1.5 1.8 2.2 1.3 3.2 .6 -2 1.4 -1.6
3271 Clay products and refractories...................... 1.7 1.1 2.5 24 A -3.3 7 -1.0 -5.6
3272 Glass and glass products............cccoceeeeeens 2.0 4.3 2.6 1.4 34 -2.0 -6 -9 —4.4
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Ve DRI EY.EY W  Continued—Average annual percent change in productivity, output, and hours by industry,

1990-95, 1995-2000, and 2000-05
Productivity (output Output Hours
per hour)
NAICS Industry
code 1990- | 1995- | 2000- | 1990- | 1995- | 2000- | 1990- | 1995- | 2000—
95 2000 05 95 2000 05 95 2000 05
3273 Cement and concrete products.................. 0.6 0.4 0.8 0.9 4.7 1.8 0.3 4.3 1.0
3274 Lime and gypsum products.............ccceeeee. 1.1 1.8 3.5 -3 29 21 -1.4 1.0 -1.3
3279 Other nonmetallic mineral products........... 2.8 1.1 4.1 1.6 1.8 2.4 -1.2 7 -1.7
331 | Primary metals.......cccooiiiiiiiiieiieec e 2.5 1.2 5.8 1.7 .8 -5 -7 -3 -5.9
331 Iron and steel mills and ferroalloy
ProduCHON. ....c.viiviiiiieeeeeee e 5.1 3.3 8.6 1.7 1.4 1.4 -32| -1.8 -6.6
3312 Steel products from purchased steel.......... 3.6 -9 -1.3 4.0 3 -5.6 4 1.2 —4.4
3313 Alumina and aluminum production............. 1.1 A 9.7 -5 4 2.6 -1.6 3 -6.5
3314 Other nonferrous metal production... 1.3 -1 3.6 .8 -1.5 2.2 -5 -1.4 -5.6
3315 Foundries........cccovvereneeneneeeaenne 1.5 2.2 43 2.8 2.6 -1.9 1.3 5 -5.9
332 | Fabricated metal products.........c...cccecvvvenennnn. 2.2 1.5 21 2.9 3.1 -1.2 .6 1.5 -3.2
3321 Forging and stamping...........cccccovvveinicinene 1.1 5.2 3.9 3.4 4.8 -1.2 23 -4 -4.9
3322 Cutlery and hand tools.............ccccecvenennenne. 2.6 1.7 1.9 3.1 1.9 -4.8 5 A -6.6
3323 Architectural and structural metals 1.2 1.5 1.4 1.9 5.6 -7 .6 4.0 2.1
3324 Boilers, tanks, and shipping containers.... .. 1.6 -6 -1 A -5 -2.9 -1.4 .2 -2.8
3325 Hardware..........ccoviiiiiiiiecceceee 2.8 3.3 3.0 25 1.2 -5.3 -2 =241 -8.0
3326 Spring and wire products............cccccceeeeenee. 3.1 2.6 5.4 4.8 1.8 -1.3 1.7 -8 -6.3
3327 Machine shops and threaded products...... 4.4 1.9 1.3 6.5 3.8 -4 2.0 1.8 -1.7
3328 Coating, engraving, and heat treating
MELAIS....eeiiiiiece e 4.7 .6 5.2 6.5 3.1 9 1.8 24 —4.1
3329 Other fabricated metal products................. 2.2 7 2.4 1.0 1.3 -9 -1.1 .6 -3.3
333 | MaChinery.....cccceiieieiieeee e 2.0 2.9 3.7 3.2 2.6 -1.0 1.2 -3 -4.5
3331 Agriculture, construction, and mining
MACNINEIY.....cciiiiiiii e 2.7 1.0 5.4 1.9 1.2 4.0 -8 A -1.3
3332 Industrial machinery..........ccccooveieiinccins 3.6 6.0 -1.3 6.1 5.6 -6.6 24 -4 -5.4
3333 Commercial and service industry
MAaChINery........ccooiiiiiiiiec e 1.6 -5 2.4 2.0 -6 4.3 4 .0 -6.5
3334 HvAC and commercial refrigeration
EqUIPMENT....ciiiiiiieiie e 1.3 2.3 5.0 4.7 3.7 .0 3.4 1.4 4.7
3335 Metalworking machinery..........cc.ccccceeueenne 2.8 1.4 3.6 4.1 5 -3.1 1.3 -8 -6.4
3336 Turbine and power transmission
EQUIPMENt.....coiiiiiiiieeeee e 1.2 4.7 2.7 24 34 4 1.1 -1.3 2.2
3339 Other general purpose machinery.............. 1.6 3.9 3.8 3.0 3.1 -11 1.4 -8 —4.8
334 | Computer and electronic products................. 15.4 20.8 7.4 13.3 21.7 A -1.8 7 -6.8
3341 Computer and peripheral equipment.......... 27.6 36.3 19.7 23.3 34.4 8.7 -3.4 -1.4 -9.2
3342 Communications equipment.............ccccc... 9.0 171 -2.5 9.8 17.7 -11.4 .8 5 -9.1
3343 Audio and video equipment........................ 13.0 -2.3 13.6 10.4 -3.6 4.0 2.2 -1.3 -8.5
3344 Semiconductors and electronic
COMPONENES....eiiiiieieiiiiiiee e eeeiieee e 23.8 29.5 10.7 24.6 34.0 14 .6 3.4 -84
3345 Electronic instruments...........cccoceniiinnnns 4.5 3.6 3.7 -3 2.8 1.4 —4.6 -8 -2.1
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Productivrity (output per Output Hours
our)
NAICS
code Industry
1990- 1995—- | 2000- | 1990- | 1995- | 2000- | 1990- | 1995- | 2000—
95 2000 05 95 2000 05 95 2000 05
3346 Magnetic media manufacturing and
reproduction..........cccoeeeeeeiiiir e 4.7 0.1 6.3 9.6 -1.1 0.4 4.7 -1.3 -5.6
335 | Electrical equipment and appliances............ 4.2 3.6 3.1 3.2 3.3 -3.5 -9 -2 —-6.4
3351 Electric lighting equipment....................... .8 21 5.6 1.7 2.5 -7 .9 4 -5.9
3352 Household appliances 3.7 5.0 71 41 3.0 1.5 4 -1.9 -5.2
3353 Electrical equipment..........c.cccooiiiiiienns 5.9 3 3.3 3.7 -4 -3.7 -2.1 -7 -6.7
3359 Other electrical equipment and
COMPONENES.......eiiiiiiiieiiiee e 3.9 5.4 3 2.8 6.5 -6.5 -1.0 1.1 —6.8
336 | Transportation equipment..............cccceeeeenee. 1.9 3.2 5.1 1.0 4.0 1.7 -9 N -3.3
3361 Motor vehicles a7 4.4 6.0 3.7 3.5 21 3.0 -8 -3.7
3362 Motor vehicle bodies and trailers.............. 5.1 3 2.9 10.2 3.2 1.7 4.8 29 -1.2
3363 Motor vehicle parts.........cccccceiviiiniiens 3.9 4.0 5.2 9.0 5.3 A 4.9 1.3 -4.8
3364 Aerospace products and parts.................. 1.4 1.6 4.0 -8.2 2.2 1.2 -9.5 7 2.7
3365 Railroad rolling stock...........ccccociiiieinen. 11 7.7 4 5.0 5.0 -3.5 3.9 -2.5 -3.9
3366 Ship and boat building..........c.cccocveeirnne -1.3 55 1.8 -4.0 4.8 23 2.7 -7 5
3369 Other transportation equipment................ 8.4 71 6.7 11.0 7.9 5.5 2.4 .8 -1.1
337 | Furniture and related products..................... 1.5 1.8 4.3 2.0 4.5 7 5 2.6 -3.5
3371 Household and institutional furniture........ 2.0 1.0 3.6 2.3 3.3 1.0 3 2.3 -2.5
3372 Office furniture and fixtures...................... .6 3.4 6.4 1.6 6.3 -5 9 2.8 -6.5
3379 Other furniture—related products... 1.3 1.0 4.4 2.1 5.1 2.0 .8 4.1 -2.3
339 | Miscellaneous manufacturing............cccccee.... 2.0 3.5 4.9 2.9 41 2.3 .8 5 -2.5
3391 Medical equipment and supplies.............. 3.1 3.5 5.3 3.6 5.2 4.8 1.7 -5
3399 Other miscellaneous manufacturing......... 1.2 3.4 4.1 2.3 3.1 -1 1.1 -3 —4.1
Wholesale trade
42 | Wholesale trade............cccceriiiiniiicienens 3.3 4.4 3.0 4.1 6.0 2.0 T 1.6 -1.0
423 Durable goods...........cceviiiiiiniiciiiice 5.9 6.8 6.0 6.7 8.9 3.7 T 2.0 -2.2
4231 Motor vehicle and motor vehicle parts
and supplies........cccvvvveeeeeiiiiiiee e 3.8 4.3 4.7 5.5 4.9 2.5 1.7 2.1
4232 Furniture and home furnishings............... 2.6 1.8 2.5 3.2 3.9 A 2.0 -2.3
4233 Lumber and other construction
MaterialS........coooeieeiiiiiieiee e -1.3 1.2 5.4 3 4.0 7.5 1.6 2.8 2.0
4234 Professional and commercial equipment
and supplies........ccoveveiieieiieeseee 16.9 19.6 171 17.4 246 12.3 5 4.2 —4.1
4235 Metals and minerals (excluding
petroleum)........ccceiiiiii i 4 2.2 1.9 1.2 A -1.2 2.4 -3.0
4236 Electrical and electronic goods................ 10.8 12.8 6.0 1.1 16.0 1.7 29 —4.0
4237 Hardware, plumbing, heating equipment
and SUPPlIES. .....coveeriiiiieieeeee e 2.4 3.1 3.1 2.2 4
4238 Machinery, equipment and supplies........ 2.0 3.2 2.4 1.4 4.3 - 1.0 -1.8
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Productlvrlltélu(rc;utput per Output Hours
NAICS Indust
code ndustry 1990- | 1995- | 2000- | 1990— | 1995 | 2000~ | 1990- | 1995- | 2000-
95 2000 05 95 2000 05 95 2000 05
4239 Miscellaneous durable goods................ 1.9 29 3.1 5.0 2.2 1.7 3.1 -0.6 -1.3
424 Nondurable goods.................... -1 1.3 1.7 7 2.0 A4 .8 7 -1.3
4241 Paper and paper products 3.3 1.1 6.6 4.1 1.2 4 7 A -5.8
4242 Drugs and druggists’ sundries............... 3.3 -1.9 5.5 4.5 3.7 54 1.2 5.7 -1
4243 Apparel, piece goods and notions.......... -1.8 3.7 5.2 .2 3.2 2.0 2.0 -5 -3.1
4244 Grocery and related products................. 1.5 -3 4 2.7 .8 2 1.1 1.1 -2
4245 Farm product raw materials.................. 1.9 3.7 .6 4 -4 -1.2 -1.5 -4.0 -1.8
4246 Chemicals and allied products............... -5 -2.3 .0 7 -3 -7 1.1 2.0 -7
4247 Petroleum and petroleum products........ -1.7 6.5 2.0 -6.2 5.9 -3.3 -4.6 -6 -5.2
4248 Beer, wine and distilled alcoholic -1.6 1.3 -7 -1.0 3.3 2.3 .6 1.9 3.0
beverages........ccocevviiiiiiiiein
4249 Miscellaneous nondurable goods.......... -1.7 2.9 1.6 2 2.2 -4 2.0 -6 -1.9
425 Electronic markets and agents and
ProKers.......ccoiviiiiiiiecee e 5.1 4.7 -6.2 6.1 6.8 -5 9 2.0 6.0
Retail trade
44-45 | Retail trade.........ccooviiiiiiiieceeee 29 4.3 4.0 3.8 5.8 3.9 8 1.4 -1
441 Motor vehicle and parts dealers.................. 2.9 3.6 21 4.2 6.1 2.8 1.2 2.3 6
4411 Automobile dealers............ccccorcviiiniennnne 2.6 3.5 1.7 4.0 6.0 2.6 1.4 2.4 9
4412 Other motor vehicle dealers...................... 4.8 5.5 3.2 5.6 11.0 8.3 .8 5.2 4.9
4413 Auto parts, accessories, and tire stores... 3.8 2.6 1.3 4.9 4.2 A 1.0 1.5 -1.2
442 | Fuyrniture and home furnishings stores..... 35 44 5.5 3.9 7.4 5.6 4 2.9 A
4421 Furniture stores...........cccocveviviieennennnn. 2.0 3.6 5.1 2.5 6.4 5.1 5 2.7
4422 Home furnishings stores 5.6 5.3 6.0 6.0 8.6 6.2 3 3.1 2
443 Electronics and appliance stores................. 13.0 14.6 16.3 15.6 19.1 16.0 24 3.9 -2
444 Building material and garden supply
SEOMES....viiiiiieeeeeeeee e 29 4.3 3.6 4.4 7.0 6.4 1.4 2.6 2.7
4441 Building material and supplies
dealers. ... 2.7 4.3 3.2 4.5 71 6.8 1.8 2.7 3.4
4442 Lawn and garden equipment and
supplies Stores........ccceveveiiieeeeinen. 4.0 4.2 5.6 3.2 6.2 3.7 -7 1.9 -1.8
445 Food and beverage stores.............ccccceenee. -1.0 -2 3.2 -5 4 N4 4 .6 -2.5
4451 Grocery StOres.........ccueveeeieenieeneeiieenns -8 -3 3.0 -3 2 5 5 5 2.4
4452 Specialty food stores..........cccccecveennnnnn. —4.1 -9 5.3 -2.6 .6 3.2 1.6 1.5 -2.0
4453 Beer, wine and liquor stores.................. -7 2.3 6.1 -2.4 2.7 1.9 -1.8 4 -3.9
446 Health and personal care stores................. A 4.2 3.5 1.1 6.6 3.8 1.0 2.4 3
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1990-95, 1995-2000, and 2000-05
Productivity (output per Output Hours
hour)
NAICS Industry
Code 1990- 1995- | 2000- | 1990- | 1995- | 2000- | 1990- | 1995- | 2000-
95 2000 05 95 2000 05 95 2000 05
447 Gasoline stations............cocceveniiiiiiicnen. 3.4 1.6 2.9 2.1 1.6 1.4 -1.3 .0 -1.5
448 Clothing and clothing accessories stores..... 5.8 5.9 3.7 3.6 6.7 5.5 -2.1 7 1.8
4481 Clothing stores..........cccveeiiiiiiiiiicee 5.5 6.4 41 4.0 6.8 6.4 -1.4 4 2.1
4482 Shoe Stores.......cooeveiienenicieecceen 6.4 2.7 3.8 1.4 3.5 2.7 —4.7 .8 -1.1
4483 Jewelry, luggage, and leather goods
STOrES. . 6.7 6.7 1.3 3.8 9.2 4.0 2.7 2.3 2.7
451 Sporting goods, hobby, book, and music
SEOTES. ... 2.9 5.0 6.4 5.0 5.9 3.0 2.0 9 -3.2
4511 Sporting goods and musical instru-
Ment StOreS......cvevveviiiiiiee e 3.0 6.3 7.0 4.4 7.0 5.0 1.3 7 -1.9
4512 Book, periodical, and music stores......... 2.7 2.4 4.8 6.2 3.9 -1.3 3.4 1.4 -5.8
452 General merchandise stores.... 4.1 5.5 3.8 6.2 6.4 5.9 2.0 .8 2.0
4521 Department stores..........cocceeeiieeiiiinens 2.4 2.3 7 5.3 3.3 -2 2.8 9 -9
4529 Other general merchandise stores.......... 7.3 11 6.3 8.2 11.8 12.2 .8 7 5.6
453 Miscellaneous store retailers..................... 5.0 5.1 4.5 6.9 6.9 1.3 1.7 1.7 -3.1
4531 FIOFIStS. ..o 24 6.9 .9 4 5.0 —4.2 -2.0 -1.8 -5.1
4532 Office supplies, stationery and gift
SEOTES...iiiiciecie e 6.7 6.8 8.1 8.2 9.7 2.8 1.5 2.8 -5.0
4533 Used merchandise stores....................... 4.1 6.3 6.5 8.1 9.4 1.7 3.9 29 —4.5
4539 Other miscellaneous store retailers......... 3.4 3.3 -2 6.9 4.5 .8 3.3 1.2 1.0
454 Nonstore retailers............ccoceeviiiiiiicnens 7.8 13.8 7.5 9.4 15.1 7.3 1.4 1.1 -2
4541 Electronic shopping and mail-order
NOUSES. ..o 10.8 17.2 12.2 17.7 25.0 11.2 6.2 6.7 -1.0
4542 Vending machine operators.................. -1.9 5.2 -1.1 -3.4 2.3 -3.5 -1.5 2.7 2.4
4543 Direct selling establishments................ 4.7 5.6 -2 4.2 2.9 1.2 -5 -2.6 1.3
Transportation and warehousing
481 | Air transportation..........ccccceeeeveiiiiiiie e 4.2 .6 6.7 3.5 4.9 2.5 -7 4.3 -3.9
482111 | Line—haul railroads............coccoevveiviinecncnnenn. 5.7 4.4 3.9 3.3 2.0 2.1 -2.2 -2.3 -1.7
48412 | General freight trucking, long-distance......... 1.4 1.2 2.0 4.9 4.0 2.3 3.4 2.7 3
48421 | Used household and office goods moving..... -2.1 -1.3 -1.4 7 1.4 2.1 2.8 2.8 -7
491 | Postal service a7 1.5 1.1 1.7 2.6 -1.1 1.0 1.1 -2.2
492 | Couriers and MESSENJErS.......cccceevuvereeeninenns -6.0 3.7 4 4.1 4.2 -1.7 10.8 5 -2.1
Information
51 |Information..........ccccoiiiiiiiiie e 4.3 6.4 54 5.2 10.6 2.0 .9 4.0 -3.2
511 | Publishing......ccccooviiiiiiiiiiiiec e 4.3 7.1 3.1 5.2 10.3 -3 .8 29 -3.3
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LY Ll D QI CY.EY M Continued—Average annual percent change in productivity, output, and hours by industry,

1990-95, 1995-2000, and 2000-05
Produpc;:v:.tglu(rt;utput Output Hours
NAICS Industry
code 1990- 1995- | 2000- | 1990- | 1995- | 2000- [1990- | 1995- | 2000—
95 2000 05 95 2000 05 95 2000 05
5111 Newspaper, book, and directory
publishers..........ccceviiiiiiiii -8 3.2 0.1 -1.3 3.7 -2.9 -0.6 0.5 -3.0
5112 Software publishers...........cccocvoiivienene 20.8 10.2 7.5 323 23.6 3.2 9.5 12.2 -4.0
51213 Motion picture and video exhibition.............. -1.9 1.4 -7 -6 4.4 -1.6 1.3 3.0 -.8
515 Broadcasting, except internet....................... 9 2 26 24 3.4 24 15 3.1 -2
5151 Radio and television broadcasting............ 1.4 -2.5 2.0 21 -1.0 3 7 1.6 -1.6
5152 Cable and other subscription
Programming.......ccceeerueereeeneeesreeneesneanns -1.5 8.7 2.8 3.6 18.0 6.2 5.2 8.5 3.3
5171 Wired telecommunications carriers.............. 5.8 7.0 2.7 4.3 10.7 —4.6 -1.4 3.5 -7.1
5172 Wireless telecommunications carriers.......... 5.1 11.1 20.8 28.2 27.4 21.6 22.0 14.6 a7
5175 Cable and other program distribution........... -1.5 -2 3.8 3.6 8.2 6.7 5.2 8.4 2.8
Finance and insurance
52211 | Commercial banking..........cccooeiviiieeiiieeeienn. 3.4 1.4 1.1 23 9 21 -1.1 -5 9
Real estate and rental and leasing
532111 | Passenger carrental.........ccccooeveviiiieennenne. 2.1 2.2 -3 3.7 6.9 7 1.5 4.6 1.0
53212 | Truck, trailer and Rv rental and leasing.... 5.3 6.4 3.7 3.0 8.4 3.2 -2.2 1.9 -5
53223 | Video tape and disc rental...........cccccoeveeininns 4.2 2.4 2.9 6.3 5.9 3.1 2.0 3.4 2
Professional and technical services
541213 | Tax preparation Services..........cccooveevueernennnen. 3.5 2.2 1.2 5.6 5.6 5.0 2.0 3.4 3.8
54131 |Architectural services...............cccoviiiiinnnnn. 2.6 2 2.9 2.1 6.9 3.6 -5 6.7 .8
54133 | ENngineering ServiCes..........ccuuvereeenueenveenennns -1.0 1.5 2.3 -7 5.8 3.4 4 4.2 11
54181 | Advertising agencies............cccocvevuireerieniencnns -1.0 1.0 4.1 -2.1 43 1.0 -1.1 3.3 -3.0
541921 | Photography studios, portrait..............ccccceeeee 23 .3 -3.0 3.3 1.9 1.5 1.0 1.6 4.6
Administrative and support services
56131 | Employment placement agencies................... — 7 5.6 — 8.4 1.9 — 7.7 -3.5
56151 | Travel agencies....... -3 5.1 9.5 24 4.9 9 2.7 -2 -7.9
56172 | Janitorial services.... -9 2.3 3.8 7 4.8 4.0 1.6 2.5 A
Health care and social assistance
6215 | Medical and diagnostic laboratories............... — 7.7 1.0 — 10.1 5.8 — 2.2 4.7
621511 Medical laboratories.............cccocoeiiiiinn. — 6.9 .0 — 9.3 3.9 — 2.2 3.9
621512 Diagnostic imaging centers.............cc.ccoc.... — 9.2 2.0 — 1.7 8.9 — 2.3 6.7
Arts, entertainment, and recreation
713110 | Amusement and theme parks............cccceevueene -3.1 1.9 7 2.6 2.6 1.0 5.9 .6
713950 | Bowling centers..........coeeveiiiiiniiieniiee -4 3 2.6 -3.1 -2.2 2.3 27| -25 -2
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VDG eI CY.CH M Continued—Average annual percent change in productivity, output, and hours by industry,

1990-95, 1995-2000, and 2000-05
Produpc‘:;v':?u(gutput Hours
NAICS

code Industry

1990- | 1995- 2000- |1990- | 1995- | 2000- | 1990- | 1995- | 2000-
95 2000 05 95 2000 05 95 2000 05
Accommodation and food services
72 | Accommodation and food services................. 0.5 1.2 0.6 2.2 3.6 1.6 1.7 2.3 1.0
7211 Traveler accommodations...................... 3.6 2.7 7 4.2 5.3 -4 .6 2.5 -1.1
722 Food services and drinking places............. -4 .6 9 1.6 29 2.5 2.0 2.2 1.6
7221 Full-service restaurants.............. -7 1.4 5 1.5 3.5 2.3 2.2 2.0 1.8
7222 Limited—service eating places A -4 1.1 2.3 1.9 3.3 2.2 2.3 2.1
7223 Special food services..........cccceeevveeeinnns 2 2.7 7 5 6.0 .6 3 3.2 -1
7224 Drinking places, alcoholic beverages..... -3.2 -8 3.8 -1.7 1.2 1.0 1.6 2.0 -2.7
Other services

81 | Other ServiCes........coovveniiiiiiiiieiceee 2.1 1.0 1.5 25 22 5 4 1.2 -1.0
8111 Automotive repair and maintenance............ 2.8 1.2 .6 3.4 2.8 3 6 1.6 -2
81211 Hair, nail and skin care services.................. 2.6 3.0 3.8 3.3 4.5 3.9 .6 1.4 A
81221 Funeral homes and funeral services........... .8 -1.5 -4 1.2 -5 -6 4 1.1 -2
8123 Drycleaning and laundry services................ .9 1.6 23 .8 2.0 -1.4 -1 4 -3.7
81292 | Photofinishing........ccccovviviiiiiiiiccieee .0 -7.3 8.9 -2.1 -8.0 -6.8 -2.1 -8 | -144
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Gender and nonstandard work hours
in 12 European countries

Labor force surveys conducted in several European countries
in 2005 indicate high levels of nonstandard work hours,
varying by gender; by contrast, nonstandard work hours
for both men and women vary little by whether

they have or do not have children

cross the continent of Europe, countries

have adopted or advocated measures

aimed at reducing the workweek for
employees and making a shorter workweek
more feasible. The reasons have been
many and have included combating un-
employment by spreading available work, al-
leviating various health and safety concerns,
attaining a balance between work and family
obligations, and, of late in several countries,
encouraging gender equality, with an eye
toward achieving a more symmetrical dis-
tribution of paid and unpaid work between
men and women. In the scholarly literature
on this topic, much attention has been paid
to the number of hours Europeans work and
to gender gaps in employment, but remark-
ably little consideration has been given to
when employees’ hours are worked and even
less to gender gaps in the timing of work.
Accordingly, across Europe, the question
of which hours employees work and what
factors enter into decisions regarding a
person’s working those hours demands in-
creased attention.

Consequences of nonstandard hours

Why is nonstandard-hour employment im-
portant? An overarching concern is that non-
standard work schedules may not be in the

interest of most employees. Specifically,
workers” health and safety, family and mar-
ital life, and children’s well-being may be
affected.

Health and safety concerns have long been
associated with atypical schedules, and many
scholars have focused their attention on this
issue. Ample research from Europe and the
United States has found that working non-
standard hours—especially night work and
rotating shifts—is associated with greater
health risks due to changes to an individ-
ual’s circadian rhythms. These changes are
linked to such biological functions as body
temperature, hormone levels, and sleep. As
a consequence, late-hour workers are subject
to higher risks of gastrointestinal disorders,
cardiovascular disease, breast cancer, miscar-
riage, preterm birth, and low birth weight of
their newborns.! Chronic sleep deprivation
and the resulting fatigue and stress can af-
fect job productivity’ and the incidence of
workplace accidents.’

The social consequences of nonstan-
dard work schedules are also troublesome,
especially for families. Working atypical
hours*and weekends changes the temporal
structure of family life, constraining the
time that family members spend with one
another and threatening the quality and
stability of relationships, especially when
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there are children.’ For example, married fathers in the
United States who work fixed night shifts are 6 times
more likely than their counterparts who work days to
face marital dissolution, after other factors are controlled
for; for married mothers, fixed nights increase the odds
by a factor of 3.°

In addition, there is worrisome evidence that children
whose parents work nonstandard shifts fare more poorly
than other children. One longitudinal study found that
children whose mothers had ever worked evenings, nights,
or rotating shifts in the first 3 years of the children’s lives
performed significantly more poorly on tests of cogni-
tive development at age 2 and expressive language at age
3.7 'The researcher concluded that these negative effects
might be due in part to the type of care the child received:
children whose parents work nonstandard schedules are
less likely to be cared for in formal childcare settings that
provide important school-readiness experiences.

'The possible effects of parents’ schedules are not limited
to preschool children: parents who work nonstandard
hours, particularly those working evenings and weekends,
have less time to spend with their school-aged children,?
and this may translate into less supervision, less help with
homework, and fewer positive inputs. Examining the ef-
fects of nonstandard work hours on older children, Jody
Heymann found that, after other family and parental
characteristics are controlled for, each hour that a parent
works between 6 p.m. and 9 p.m. corresponds to a 16-
percent increase in the likelihood that his or her children
score low in mathematics at school.” Further, children of
parents who work nights are nearly 3 times as likely to get
suspended from school.® Yet another study examined 10-
to 14-year-olds and found that parental work schedules
have complex links with adolescents’ home life and so-
cioemotional outcomes; for example, levels of depression
reported by adolescents are higher when mothers work
evenings and when fathers work irregular hours.!

In contrast to the preceding findings, there may be posi-
tive aspects of atypical work hours. For example, job op-
portunities may increase with the expansion of the work-
day and workweek, drawing workers into employment
who might otherwise refrain from performing paid work,
and in some countries the existence of pay premiums may
make late and weekend work especially desirable. Further,
among parents, women’s employment at nonstandard
times may reflect—or even increase—men’s willingness
to assume caregiving responsibilities while their female
partners are at the workplace. Finally, there are undoubt-
edly some workers, both men and women, who, because
of competing commitments (such as attending school) or
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personal preferences (say, being a “night owl”), voluntarily
choose late-hour or weekend employment over a standard
daytime weekday-only schedule.

Research questions

In response to the preceding concerns about nonstandard
work hours (and even potential benefits thereof), this ar-
ticle assesses a number of aspects of nonstandard work
in 12 European countries: the prevalence of nonstandard
work schedules across those countries; the distribution
of nonstandard schedules within each country; the gen-
der differences, if any, in nonstandard schedules; and the
effect, if any, that having children has on nonstandard
schedules. Cross-country variation in work schedule be-
havior clearly reflects multiple factors that themselves
vary cross-nationally: largely private factors relating to
employee preferences, demographic factors such as the
composition of a nation’s population and workforce, and
societal consumption patterns. National-level policies and
collective agreements surely matter as well, but may be
less influential than independently operating consumer
and employer demand factors in determining prevalence
levels.

'The article focuses largely on descriptive questions about
work schedule patterns across countries. Three interrelat-
ed questions are asked about late-hour work, shift work,
and weekend employment in Europe, with a focus on 12
countries. The first question is, “How prevalent is non-
standard employment in these European countries, and
how does it vary across those countries?”

The second question is, “How, and to what extent, does
gender play a role in nonstandard work schedules?” Is
nonstandard-hour work, like part-time work, dispropor-
tionately women’s work, or, instead, are employed women
underrepresented on nonstandard shifts? The literature,
both European and American, on gender gaps in employ-
ment is large and focuses mostly on differences between
men and women in employment rates, wages, occupations,
industries, and hours worked." It is well established that
women’s work-hour patterns are distinct from men’s in all
industrialized countries. Throughout the industrialized
world, employed women are much more likely than men
to work part time (fewer than 30 or 35 hours per week),
and even among full-time employees, women average a
shorter workweek than do their male counterparts. How-
ever, relatively little is known about gender differences in
which hours people work—that is, how men and women
differ in the extent to which they usually work evenings,
nights, rotating shifts, and weekends.



An earlier Review article reported that many European
countries experienced a rise in weekend work—particular-
ly Sunday employment—during the 1992-2001 period."
Moreover, women’s share of weekend employment differs
among countries, and there are differences by sector. In
all 16 European countries studied in that article, women
were seen to be more concentrated in the service sector
than in the industrial sector, and the service sector was
found to disproportionately draw women into weekend
work, while the industrial sector disproportionately drew
men into weekend work.

The analysis that follows extends the study of the role of
gender in work scheduling in the 2005 article to consider
evening and night work, as well as rotating shifts. In the
process, weekend employment is revisited, with a focus on
the year 2005. The key issue is whether employed women
are as likely as employed men to work these schedules
and thus to experience both their disadvantages and their
benefits.

The third question is, “Does having children matter?”
Harriet Presser estimates that, in the United States, 1 in
5 employed persons works mostly at nonstandard times
(during the evenings, at night, or on rotating shifts), and
1 in 3 works Saturdays or Sundays (or both)."* Despite
these high levels, there is little national discourse on this
issue.”® Interestingly, in the United States, parental sta-
tus plays no significant role in determining who works
at nonstandard times, but because levels of nonstandard
work hours are generally high for both men and women,
the prevalence of nonstandard work schedules among
dual-earner parents is high: about 31 percent of couples
with a child under age 5 have at least one spouse who
works nonstandard hours, and the figure rises to 60 per-
cent if one includes weekends.'® Thus, childcare issues are
highly relevant to working at nonstandard times. Indeed,
when mothers are asked directly, more than one-third (35
percent) report that childcare is their primary reason for
working nonstandard hours, a finding which suggests that
they can rely on informal care from family and friends at
such times. Another 9 percent indicated care for another
family member as their primary reason."”

The 35-percent figure may be even higher if the majority
of women who indicate “job-related reasons” as the pri-
mary reason for working nonstandard hours have elected
to work in occupations that allow or require them to work
during hours when other family members are available for
childcare. In other words, despite the limited availability
of childcare arrangements at nonstandard times, many
American parents work at those times. Although it is not
possible to duplicate this U.S. research with the European

data presented here, Presser’s U.S. results point up the
utility of asking a parallel question with regard to Europe:
are employed parents in European countries, who would
also have to rely primarily on informal childcare arrange-
ments to work nonstandard schedules, more or less likely
to do so than nonparents?

The next section of the article presents the data, meth-
ods, and measures used to answer the questions posed in
the preceding paragraphs. The three subsequent sections
present the results of the analysis: the first reports find-
ings on the prevalence of nonstandard employment across
countries, the second addresses the question “Does gender
matter?” and the third reports findings on differences be-
tween parents and nonparents. The final section presents
some conclusions garnered from the analysis carried out
in the prior sections.

Data, methods, and measures

Data and methods. This study is based on data from the
2005 labor force surveys from 12 European countries. The
data were obtained from Eurostat, the statistical office of
the European Union. The study comprises 4 Nordic coun-
tries (Denmark, Finland, Norway,and Sweden); 2 English-
speaking countries (Ireland and the United Kingdom);
and 6 continental European countries (Austria, Belgium,
France, Italy, Luxembourg, and the Netherlands).' These
are all of the countries for which comparable 2005 labor
force survey data on work schedules could be obtained
from Eurostat.

'The labor force survey samples are generally large: the
number of sampled units in the 12 countries examined
ranges from about 8,500 in Luxembourg to approximate-
ly 75,000 in Italy and France."” Reduced samples were
drawn that restricted the study to those aged 25 to 64
years, to wage and salary earners, and to those working in
nonagricultural occupations and industries.?

Eurostat limits the availability of the individual rec-
ords for the 12 countries examined to certain qualify-
ing institutions through a cumbersome process. For this
analysis, Eurostat made available detailed “cross-classifi-
cation tables,” which report clusters of individuals with
identical sets of characteristics, all expressed as categorical
data. Weights corresponding to each cluster are provided
and capture both the original survey weights (to correct
for sampling, nonresponse, and other types of bias) and
weights that account for how many identical observations
appear in the raw data. When the weights are applied, the
data yield population estimates.

All descriptive results reported in all charts in this article
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are weighted to provide national estimates. The multivari-
ate analyses reported in Tables 1-4 are the authors’, car-
ried out with the use of logistic regressions. The logistic
regression models were estimated with the aforemen-
tioned clustered data, unweighted, to allow for the most
accurate standard errors possible. All of the charts pre-
sent the authors’ calculations based on the European labor
force surveys.

Work schedule measures. 'The study focuses on two types
of workers: nonday workers, who work evenings, nights, or
rotating shifts (or any combination of these); and weekend
workers, who work Saturdays or Sundays (or both). Each
group was constructed in accordance with a set of rules
established for this study.

Separate questions were asked in the surveys as to
whether respondents worked evenings, nights, shifts, Sat-
urdays, and Sundays. For most countries examined, the
response categories for these five variables were “usually,”
“sometimes,” “never,” and “no answer.” Some countries
combined “sometimes” and “never” into one category. The
analysis that follows focuses on a usually/not usually di-
chotomy for all variables, because the usual work sched-
ule behaviors of those employed are the items of interest.
(Those with “no answer” were relatively few and treated as
missing cases.)

The distinction between evening and night work varies
across countries. The variability is within the range of 6
p-m. to midnight for evening work and within the range of
10 p.m. to 6 a.m. for night work.?' Because of definitional
differences and the focus herein on nonstandard hours re-
gardless of whether they are evening or night hours, both
types of late schedules are combined.

In addition to evening and night workers (or both), shift
workers are included in the broad category of nonday
workers. Shift workers are defined here as those whose
work schedules regularly rotate to include at least two dif-
ferent segments of the 24-hour clock, such as from day
to evening, from day to night, from evening to night, or
a shift involving all three segments. In three countries—
Denmark, the United Kingdom, and Italy—individuals
are asked whether or not they work in organizations that
have a shift system, regardless of whether the individual
works a rotating shift. For these countries, for the purposes
of this study, a person was designated as working a rotat-
ing shift if the person answered yes to the organizational
question and also indicated that he or she worked either
sometimes or usually in the evenings or nights (or both).
'The same rule was applied to the other countries in which
the person was asked about his or her own work schedule,
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rather than that of the organization: if the person worked
a shift and worked either sometimes or usually in the
evenings or nights (or both), he or she was coded as a
shift worker. This rule excludes from the category of shift
workers those who work two different daytime schedules,
but never in the evening or night.?> Such a schedule would
apply particularly to part-timers who vary their daytime
hours.

In sum, the definition of nonday work presented here
includes those who usually work evenings or nights (or
both) or who work a rotating shift that at least sometimes
includes evenings or nights (or both).? The focus in this
study is on a single year (2005), forgoing an analysis of
trends, a decision necessitated by changes over the years
in the way that nonday employment is measured in some
countries.

Weekend employment is measured more precisely: those
who work weekends usually work Saturdays or usually
work Sundays (or both). For both weekend and nonday
employment, note that neither the number of weekend
hours worked nor the number of nonday hours worked
is known (although the total number of weekly hours
worked, regardless of schedule, is known). As previously
noted, an earlier article examined the trend in weekend
employment in many European countries for the years
1992-2001, distinguishing Saturday from Sunday work.?*
Because the present analysis focuses on the broader issue
of nonstandard work schedules in 2005, including nonday
employment, Saturday work and Sunday work are com-
bined in the analysis that follows.

Prevalence of nonday and weekend employment

'This section and the next two present cross-national re-
sults in the form of a regional breakdown that is widely
accepted in the comparative study of welfare states. We
use this country typology because a large body of com-
parative research has established that these groupings are
relatively homogeneous with regard to both social policy
provisions and employment outcomes, especially women’s
employment rates. The Nordic countries, for example,
tend to have high rates of women’s employment, sizable
service economies, and extensive redistributive social wel-
fare policies. The continental countries typically have low-
er rates of women’s employment, smaller service sectors,
and less redistributive social policies. The English-speak-
ing countries generally have moderate rates of women’s
employment and much more market-oriented regulatory
and social welfare systems.” This typology, a starting point
for the empirical analysis that follows, helps organize the



findings and makes it easier to place them in the context
of the larger comparative literature.

The discussion begins by reporting the prevalence of
nonday employment. The top panel of chart 1 (page 88)
shows the percentage of nonagricultural wage and salary
earners aged 25 to 64 years who usually work nondays—
that is, evenings, nights, or rotating shifts—in the 12
countries constituting the universe for analysis. The chart
reveals considerable variation across countries, with the
prevalence of nonday employment ranging from as low
as 14.5 percent in Luxembourg to twice that level, or 29.4
percent, in the United Kingdom. The results do indicate
some homogeneity across the three clusters of countries.
For example, in each of the four Nordic countries, about
one-fourth of the employed work nondays. The continen-
tal countries also exhibit a degree of homogeneity: the 5
countries with the /owest rates of nonday work among
all 12 countries examined are continental countries with
about one-fifth or fewer employees working nondays. The
Netherlands is a marked exception, reporting the second-
highest level overall (27.4 percent).?

What about weekend employment? As the middle panel
of chart 1 shows, there is far more cross-national varia-
tion in the percentage of employees working Saturday or
Sunday (or both) than there is in the percentage working
nondays, and the country clusters are less cohesive. For
example, the percentage working weekends ranges from a
low of 10.4 percent in Sweden to a high of 33.8 percent
in Italy?” Overall, the continental countries are register-
ing the highest levels of weekend employment; the four
countries in which weekend employment is most preva-
lent (the Netherlands, Austria, Italy, and France) are in
this cluster.

Although Saturday work and Sunday work are com-
bined for this analysis, in most of the six continental
countries Saturday employment is about twice as preva-
lent as Sunday employment. Accordingly, it is the high
levels of Saturday employment that are generating the
high levels of weekend employment in a number of the
continental countries, in contrast to the other two regions.
(Separate Saturday and Sunday figures are not shown.*)
Whereas Italy has the highest level of Saturday employ-
ment, it is relatively low in Sunday employment, yet has
the highest level of weekend employment when both days
are combined; in contrast, the Netherlands, for example,
has a relatively high level of Sunday employment, but is
low in Saturday employment, compared with most other
countries, and shows an overall moderate level of weekend
employment when both days are combined.

Furthermore, some employees usually work late or work

rotating hours and weekends. The bottom panel of chart
1 shows that a substantial minority of employees in the
six continental countries have such schedules. The range
is from 6.4 percent in Belgium to as high as 16.9 percent
in the Netherlands, with considerable variation within as
well as across regions.

Clearly, the prevalence of nonstandard-hour work varies
across Europe, as well as within these established welfare-
state clusters. Thus, at least some of the factors that shape
nonstandard work hours in those countries—both micro-
level factors and country-level institutional factors—vary
by country.

Does gender matter?

As noted earlier, all labor markets—including those
throughout Europe—are gender differentiated. On aver-
age, women’s engagement in paid work differs from men’s
in all aspects, including likelihood of employment, wages,
occupations, industries, and total hours worked. Yet, very
little is known about gender difterences relating to when
workers work their contracted hours.

On the one hand, some factors suggest that women
workers will be overrepresented in nonstandard schedules.
For example, across the 12 countries examined, women
are more likely to be employed in the service sector rather
than in the industrial sector, and in most of the countries
nonday and weekend employment is higher in the service
sector. (Results are not shown.) It is also possible that, in
some cases, these nonstandard schedules are considered
unattractive; thus, they may fall to women because women
often lack men’s bargaining power in the workplace.

On the other hand, women’s total hours, on average, are
less than men’s, perhaps reducing the overflow of their
worktime into the evening, night, or weekend. Women
also are more likely than men to assume child-rearing and
other family responsibilities that may constrain nonday
employment. In addition, cultural factors may depress
women’s work, especially at night; in fact, some of these
countries had bans on women’s night work as recently as
the 1990s. (In 1976, the European Union outlawed bans
on women’s night work, but some countries, including
Luxembourg, continued to ban night work for women
into the 1990s.) In addition, in cases where nonstandard
worktimes bring extra pay, women may find it harder than
men to have access to such schedules.

The interplay between gender and work scheduling is
complex. The remainder of this section approaches this is-
sue from a descriptive perspective, asking, “What, in fact,
are the differences in nonstandard work schedules by gen-
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Chart 1.

years, 12 European countries, 2005
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der?” “Do the within-country gender differentials shape
up differently between nonday work and weekend work?”
“Is weekend work considered more benign than nonday
employment for family life—as has been shown for the
United States”—and thus, are employed women more
likely to be ‘included’ in weekend work, relative to their
engagement in evening and night schedules?”

Nonday employment: bivariate analyses. The analysis by
gender begins with nonday work. Chart 2 shows that, in
most of the countries examined, the overwhelming pattern
is that men are more likely to work nonday hours than are
women. The exceptions are three of the Nordic countries:
Finland, Sweden (in both of which countries there are no
significant differences by gender), and Norway (where
women are more likely than men to work nondays).*® In-
terestingly, these are countries with large service sectors;
they are also countries in which public policies have long
emphasized gender equality in the labor market, reflected
in men’s and women’s rates of employment.

Among the countries in which male employees are more
likely than their female counterparts to work nondays, the
largest gender gaps are seen in the United Kingdom—the
country with the highest percentage of nonday work over-
all—and in Austria. In both countries, the likelihood that
employed men work nonday hours is about 10 percentage
points higher than among women workers. In other coun-

tries, employed men also are more likely to work nondays
than are employed women, but by a smaller percentage,
with a very small (but significant) margin in the Nether-
lands.

Economic sector® 'What happens when the analysis con-
trols for the sector of employment?As previously noted,
in all of the countries studied, employed women are more
likely than their male counterparts to be employed in the
service sector; moreover, the countries vary in the propor-
tion of their labor force that is engaged in services (results
not shown). Such differences can be controlled for by an
examination of the extent to which gender differences
persist within economic sectors, service or industrial. In
particular, considering only service employment, one can
ask, “Do the relatively high levels of women engaged in
nonday work in the Nordic countries disappear?”

The gender differences in nonday employment for serv-
ice-sector workers are reported in the top panel of chart
3 (page 90). Remarkably, the same pattern of gender dif-
terences for all workers appears for all countries within
the service sector. (Compare the top panel of chart 3 with
chart 2.) The absolute levels are different, because men and
women in most of the Nordic countries are more likely to
work nondays in the service sector than in the industrial
sector. But the relatively high levels of women’s nonday
employment in the Nordic countries hold, as do the

(o E:11 72 Nonday work by gender: nonagricultural wage and salary earners aged 25-64 years who
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(o1 -1y &Ml Nonday work by gender: selected sectors and full-time status, nonagricultural wage and
salary earners aged 25-64 years who usually work nondays, 12 European countries, 2005
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gender differences in the other countries (more nonday
work among men than among women). In sum, within
the disproportionately female service sector of most of
the countries examined, nonday work is still more “men’s
work” than it is “women’s work.”

The results within the industrial sector are somewhat
different. Comparing the top and middle panels of chart 3
reveals that, in most countries, women employed in the in-
dustrial sector are considerably less likely to work nondays
than are women working in the service sector, whereas the
differences are less marked for men. The middle panel of
chart 3 also shows that, within the industrial sector, in all
of the countries studied, including the Nordic countries,
employed men are more likely to work nonstandard hours
than are employed women, and in some countries (includ-
ing the United Kingdom and Luxembourg), the gender
difference is more than twofold. In short, among indus-
trial workers, nonday work is significantly more prevalent
among men in all of these countries.

Full-time workers. ~ As noted earlier, women typically
work fewer hours than do men in all of the countries
examined. This difference prompts the question, “Would
gender differences in nonday employment be minimized
it only those working 30 or more hours per week were
considered?”*?The bottom panel of chart 3 indicates that
the direction of the within-country gender differentials
evident among all employed workers (as shown in chart
2) remains nearly the same for full-time workers: within
the full-time working subsample, employed women’s
likelihood of nonday work is not significantly different
from men’s in Finland, Norway, and Sweden, and men’s
is significantly greater in the other countries. (However,
the gender differences, regardless of direction, are, for
the most part, substantially smaller among full-time
workers.)

In sum, gender differences in nonday employment are
evident in all of the countries studied, with men showing
significantly higher levels than women in nine countries,
and women showing the same or higher levels than men
in three (all Nordic). Because women are more likely than
men to be in the service sector and less likely to work full
time, within-sector differences were examined, and full-
time employees were assessed separately. Results showed
that the gender pattern in nonday employment for some
countries is altered somewhat. In particular, men’s domi-
nance in nonday work was found to be universal in the
industrial sector, and gender differences in nonday work
narrow among full-time workers. These findings lead to
the question, “To what extent do gender differences in

nonday employment result from differences not just in
these selected job-related factors, but in other work-relat-
ed factors—as well as from sociodemographic character-
istics?”’The answer to this question turns on a multivariate
analysis.

Nonday employment: multivariate analyses. When the ad-
ditional variables are controlled for, do the gender gaps
reported earlier in this article persist? Table 1 (page 92)
shows the results of a logistic regression analysis that in-
cludes measures of both sociodemographic and employ-
ment characteristics.”® These results are from stepwise
models in which nonday employment is first regressed on
gender alone; then the sociodemographic characteristics
of age, education, marital status, and immigration status
are added;** and, finally, the employment characteristics
of hours worked, multiple jobholding, industry, and oc-
cupation are added. Country-specific regressions were
estimated for each of the 12 countries studied.

The first model listed in table 1, a regression of non-
day employment on gender alone, reveals that men are
more likely to work nonday shifts than are women in all
of the countries examined, with the exception of three of
the Nordic countries (Sweden, Finland, and Norway). The
findings in table 1 are consistent with those reported in
chart 2: there are no significant gender differences in Swe-
den and Finland, and in Norway women are more likely
than men to work nondays. In the other nine countries,
the gender differentials are statistically significant—in fa-
vor of men working nondays.

'The second model, which adds sociodemographic con-
trols, shows results similar to those of the first model,
except that in Finland the positive relationship (women
working more nondays than men) is statistically signifi-
cant. The overall finding (except in Finland) suggests that
gender differences in nonday employment (in either di-
rection) are not explained by differences between women
and men in the sociodemographic characteristics meas-
ured here.

The third model adds employment characteristics. The
first thing to notice is that adding employment charac-
teristics shifts the earlier results in some of the Nordic
countries. In Finland and Norway, there is now no sta-
tistically significant difference between women and men
in nonday employment; that is, female and male workers
are equally likely to work nondays. However, in Sweden,
being a woman is now negatively associated with nonday
work, although the differential is small in cross-national
terms. The other nine countries still show a statistically
significant negative relationship between being a woman
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Table 1. Gender coefficients on usual nonday employment for nonagricultural wage and salary earners aged

25 to 64 years, 12 European countries
Model 1' Model 2? Model 3°
Country
Coefficient Standard Coefficient | Standard | ¢ egficient Standard
error error error
Nordic countries
SWEAEN ... 0.029 0.037 0.062 0.038 5-0.241 0.048
.081 .044 5.154 .045 .018 .052
4-.198 .067 5-.223 .068 5-.286 .081
5172 .047 210 .048 -.017 .059
English-speaking countries
United Kingdom........ccoiiiiiiiiinice e 5-.346 .024 5-.354 .025 5-.235 .031
Ireland .......oooeiiie 5-.253 .036 5-.233 .036 5-.210 .046
FranCe ....uov i 5-.433 .035 5-.422 .035 5-.303 .041
Austria.......... 5-.658 .041 5-.686 .041 5-.465 .052
Netherlands.. 5-.167 .024 5-.175 .024 5-.269 .033
Belgium ........ 5-.457 .065 5-.451 .067 5-322 .079
Luxembourg . 5-.600 .074 5-.598 .075 5-.461 .100
ALY e 5-.664 .030 5-.644 .031 5-.447 .035
" Regression of nonday employment on gender alone. Age: 25-34 years (ref.), 35—44 years, 45-54 years, 55-64 years;
2 Regression of nonday employment on gender, age, education,  Education: low, medium (ref.), high; Immigration: born in member
immigration status, and marital status. state (ref.), less than 11 years, 11 years or more; Marital Status:
3 Regression of nonday employment on gender, age, education,  single, married (ref.), separated; Hours worked: 1-9 hours, 10-24
immigration status, marital status, hours worked, multiple jobs, hours, 25-29 hours, 30-34 hours, 35-39 hours (ref.), 40+ hours;
industry, and occupation. Multiple jobs: one job (ref.), more than one job; Sector: industry (ref.),
4p<.01. service; Occupation: legislators and managers, professionals (ref.),
5p<.001. technicians, clerks, sales and services, crafts, plant and machine
NoTe: Variables are as follows: Gender. male (ref.), female;  operators, elementary occupations.

and nonday employment, but the effect of being a woman
is generally reduced (with the Netherlands the one excep-
tion). This means that, in these countries, women’s relative
exclusion from nonday employment is lessened once job
characteristics are controlled for.

Although the preceding analysis suggests that gender
differences in employment reduce, but do not substantial-
ly remove, the male dominance in nonday employment, it
may be that more refined measures of the same variables
would have larger effects. For example, these data from
Eurostat allow only eight broad occupational groupings
(excluding agriculture) and only two broad economic sec-
tors (industrial and service, again excluding agriculture).
Controlling for broader, rather than more detailed, job-
related characteristics tends to lessen gender differences.

Weekend employment: bivariate analyses. What about
weekend employment? As noted earlier, the analysis pre-
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sented here regards weekend employment as more benign
than nonday employment with respect to personal and
family life, in that weekend employment conforms to a
traditional diurnal lifestyle and need not alter one’s cir-
cadian rhythms, unless weekend workers also work late
hours. Such considerations may serve to minimize gen-
der differences in weekend work in the countries studied.
However, gender differences in family pressures and in
responsibilities assumed may constrain the willingness of
women more so than men to work weekends.

The results reported in chart 4 clearly indicate that men’s
dominance in nonday employment does not carry over to
weekend work. In all of the countries examined, except
for the United Kingdom and Ireland, employed women
are more likely to work weekends than are employed men
(although the gender differences are not statistically sig-
nificant in Norway, Italy, and Luxembourg). Among the
countries in which employed women are significantly



(o 1. XM Weekend work by gender: nonagricultural wage and salary earners aged 25-64 years who
usually work weekends (Saturday and/or Sunday), 12 European countries, 2005
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more likely to work weekends than are their male coun-
terparts, the largest difference is in France (30.6 percent
for women and 22.9 percent for men), the smallest in the
Netherlands (23.2 percent and 21.5 percent, respectively).
Comparing chart 4 with chart 2 reveals that gender differ-
entials in nonday employment in the countries studied are
not highly associated with gender differences in weekend
employment. This finding points to the need to keep non-
day and weekend employment separate when studying
the role of gender in nonstandard work schedules.

Economic sector. Does the pattern of gender difference in
weekend employment (in which women are more likely
than men to work weekends) persist wizhin economic sec-
tors? The answer is, “Partially,” in the service sector, and
“No,” within the industrial sector. The top panel of chart 5
(page 94) shows that, within the service sector, employed
men are still more likely than employed women to work
weekends in the two English-speaking countries. In the
other countries, women’s dominance in weekend work re-
verses or fades markedly: in Italy, men are now significantly
more likely to work weekends, and in the remaining coun-
tries the gender differential either has narrowed substan-
tially or is no longer statistically significant. Clearly, some

of women’s overrepresentation in weekend work is due to
their high levels of employment in the service sector.

Comparing the middle panel of chart 5 with the top
panel shows that weekend employment is more common
in the service sector than in the industrial sector in all
of the countries studied. Moreover, in almost all of these
countries, within the industrial sector men are more likely
to work weekends than are women—with Italy showing a
marked difference (20.4 percent of men, and 10.0 percent
of women, working weekends). France is an exception
to the pattern of higher levels among men, having about
equal percentages for both genders. In sum, women’s over-
all overrepresentation in weekend employment disappears
within the industrial sector.

Full-time workers.  As noted earlier, women typically
work fewer hours than men do in all of the countries
studied. This fact leads to the question whether gender
gaps in weekend work shape up differently when only
those working full time are considered. As shown in the
bottom panel of chart 5, the gender pattern among full-
time employees (those working 30 or more hours per
week) is similar to that noted for all workers: in most of
the countries, women are more likely than men to work
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Chart 5.

Weekend work by gender: selected sectors and full-time status, nonagricultural wage and
salary earners aged 25-64 years who usually work weekends, 12 European countries, 2005
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weekends.

In sum, gender difterences in weekend employment are
evident in all of the countries examined, with women
showing higher levels than men in 10 countries: every-
where except the two English-speaking countries. Some
variations in this overarching pattern do appear in some
countries when workers are broken out by economic sec-
tor or by hours worked. Accordingly, the next issue ad-
dressed is whether the gender gaps observed in weekend
employment persist after these and other employment
variables, as well as sociodemographic differences between
employed men and women, are controlled for.

Weekend employment: multivariate analyses. Table 2 reports
the logistic regression results for weekend employment,
with control variables identical to those of table 1. Model
1 reports the relationship between being a woman and
weekend work, with the direction of this relationship con-

sistent with the findings reported in chart 4. Again, in the
two English-speaking countries, employed men are more
likely than employed women to work weekends, whereas
everywhere else, employed women are more likely to work
weekends (although the gender differences are not signifi-
cant in Norway, Luxembourg, and Italy). Controlling for
the sociodemographic variables (Model 2) does not alter
the nature of the relationship in any of these countries
(except that the significance disappears in Ireland).
However, as reported in Model 3, controlling for job-
related factors has a substantial effect on the gender-gap
results. In 4 of the 7 countries that showed an unadjusted
positive relationship (weekend employment was more
prevalent among employed women than among employed
men), the relationship changes to a negative one (men
work more on weekends) after the employment variables
are added as controls. This is the case in Sweden, Finland,
Denmark, and the Netherlands: in all of these countries,

Table 2. Gender coefficients on usual weekend employment for nonagricultural wage and salary earners aged

25 to 64 years, 12 European countries

Model 1! Model 22 Model 3°
Country
Coefficient Standard | cefficient | Standard | coefficient | Standard

error error error

Nordic countries
SWEAEN ... 60.200 0.049 50.244 0.050 6-0.344 0.062
Finland .... 6.0188 .049 6.241 .049 4—.149 .058
Denmark.. 6.291 .071 6294 .072 4-.207 .090
NOIWAY ...t .010 .054 .064 .055 6-.313 .069

English-speaking countries
United Kingdom..........oooiiiiiiiiiieceeeee 6-.118 .028 6-.102 .029 6-.235 .037
Ireland ........c.ooeeoee e 4-.086 .041 —-.055 .042 —-.095 .053
Continental countries

FranCe .....uoe oo 6384 .031 6411 .031 .054 .037
AUSEIA .o 5114 .036 5.106 .036 -.013 .047
Netherlands.... 6.098 .025 6.094 .026 6-.239 .036
Belgium .......... 6223 .068 6234 .069 —-.063 .083
Luxembourg ... .055 .065 .057 .068 4202 .093
ALY e .027 .025 .050 .026 6-.106 .030

" Regression of weekend employment on gender alone.

2 Regression of weekend employment on gender, age, education,
immigration status, and marital status.

3 Regression of weekend employment on gender, age, education,
immigration status, marital status, hours worked, multiple jobs, industry,
and occupation.

4p<.05.

5p<.01.

6 p <.001.

NoTe: Variables are as follows: Gender: male (ref.), female;

Age: 25-34 years (ref.), 35-44 years, 45-54 years, 55-64 years;
Education: low, medium (ref.), high; Immigration: born in member
state (ref.), less than 11 years, 11 years or more; Marital Status:
single, married (ref.), separated; Hours worked: 1-9 hours, 10-24
hours, 25-29 hours, 30-34 hours, 35-39 hours (ref.), 40+ hours;
Multiple jobs: one job (ref.), more than one job; Sector: industry (ref.),
service; Occupation: legislators and managers, professionals (ref.),
technicians, clerks, sales and services, crafts, plant and machine
operators, elementary occupations.
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after employment characteristics are controlled for, men
are significantly more likely to work weekends. Three
countries (France, Austria, and Belgium) shift from show-
ing significantly higher levels of weekend employment for
women to virtually no gender difterence, and in two coun-
tries (Norway and Italy), the absence of a gender difference
changes to a greater likelihood of weekend work among
men. Apparently, then, in all of the seven countries that
showed an unadjusted positive relationship, it is gender
differences in hours worked, multiple jobholding, industry,
or occupation (or any combination of these factors) that
accounts for women’s higher (unadjusted) levels of week-
end employment or for the lack of difference between
women and men. All else being equal—to the extent that
all else can be held equal—women’s greater engagement
in weekend work disappears nearly everywhere once these
job-related factors are accounted for. The lone exception
is Luxembourg, where being a woman has a significantly
positive effect on the odds of working weekends.

Does having children matter?

Clearly, employed women and men report different
likelihoods of working nonstandard work schedules. To
some extent, gender differences in job characteristics
explain the observed gender gaps in nonstandard work
schedules. Indeed, as regards weekend employment,
gender gaps in job-related factors often reverse the ef-
fects of gender altogether.

This section addresses the question of how the pres-
ence of children is correlated with the timing of work. As
previously noted, research focused on the United States
finds that several child-related factors come into play in
workers’ atypical schedules. Many parents may be choos-
ing these schedules for reasons related to childcare. On
the one hand, nonstandard work schedules may allow
two-earner couples, as well as parents and grandparents
or other relatives or friends, to work different hours and
do “tag-team” parenting at little or no financial cost. On
the other hand, the absence of formal childcare at non-
standard times makes nonday and weekend employment
difficult for parents, especially if they are not married.
The relative unavailability of childcare both before and
after school hours may constrain women’s employment at
nonstandard hours, because it is women more than men
who, when they are employed, are deemed responsible
for arranging for the care of children. The final empirical
analysis of work schedule behavior set forth in this article
assesses the effects of parental status on the likelihood of
working nonstandard hours.
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Because, in the Eurostat files provided, only 7 of the 12
countries surveyed include data on the presence of chil-
dren, a separate set of tabulations and regressions is pre-
sented for both nonday and weekend work in just those
7 countries. Also, the analysis is restricted to employees
aged 25 to 44 years, because this is the age group most
relevant for families with children under age 15.%

Nonday employment. In five countries (the United King-
dom, the Netherlands, Austria, Italy, and Luxembourg)
of the seven with data on the presence of children—DBel-
gium and France excluded—employed women with chil-
dren are /ess likely to work nonday hours than are their
counterparts with children. (See the top panel of chart 6.)
'These differences, however, are remarkably small, and only
in Italy (where mothers are less likely to work nondays)
is there a statistically significant gap between parents and
nonparents.

'The results are somewhat different for men. As the bot-
tom panel of chart 6 reports, among employed men, fa-
thers are more likely to work nondays than are men with-
out children—in all seven countries. However, again, the
differences by parental status are small—with significant
differences found only in the United Kingdom and Italy.

Table 3 (page 98) reports the results of a multivariate
analysis in which the effects of parental status on the odds
of nonday employment are estimated. Because the bivari-
ate results showed differences between men and women,
the multivariate results were estimated separately by gen-
der. Using the same format as tables 1 and 2, table 3 first
reports a model that includes parental status only, then
adds sociodemographic characteristics in a second model,
and, finally, adds job-related factors in a third model.

The multivariate results confirm that parental status has
virtually no effect on the likelihood of working nondays,
either with or without controls. Among women, the dif-
ferential (less nonday work among parents) is statistically
significant only in Italy, and once both sociodemographic
and job-related controls are added, there are no evident
parental effects at all. Among working men also, we see
virtually no effects of the presence of children. The lone
exception is the United Kingdom, where, with all of the
controls in place, fathers are somewhat more likely than
nonfathers to work nonday schedules.

Weekend employment. As indicated in the top panel of chart
7 (page 99), among women workers, there is little system-
atic relationship between weekend employment and paren-
tal status. In four countries, mothers are /ess likely than are
employed nonmothers to work weekends, while in three



(o, ELu Ml Nonday work by parental status: women and men, nonagricultural wage and salary earners

aged 25-44 years who usually work nondays, 7 European countries, 2005
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Norte: Within-country parent-nonparent gaps are significant at the .05 level only in Italy for women and only in the United Kingdom
and Italy for men.
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LICEICE  Parental status coefficients on usual nonday employment for nonagricultural wage and salary earners aged

25 to 44 years, 7 European countries
Women Men
Model 1' Model 22 Model 33 Model 1 Model 22 Model 33
Country
. . |Standard . . |Standard . . |Standard . . |Standard . _|Standard Standard
Coefficient error Coefficient error Coefficient error Coefficient error |Coefficient| grror |Coefficient| error
English-
speaking
countries
United
Kingdom... | —0.031 0.086 -0.083 0.092 -0.053 0.096 50.209 0.071 0.147 0.077 50.212 0.081
Continental
countries
France...... 122 149 185 153 .094 .158 116 104 A72 .108 .205 12
Austria...... -.151 122 -.067 131 -.013 134 .048 .084 .007 .093 .041 .097
Netherlands. .108 121 .092 126 .034 130 134 .083 .068 .088 .074 .093
Belgium .... 182 79 .316 .200 322 .209 .075 .168 -.017 184 -.040 191
Luxembourg| —.063 .237 .035 .261 .168 276 .160 165 4371 .189 .323 1199
Iltaly........... 4-.135 .067 .044 .084 -.033 .088 4125 .052 .060 .068 .057 .071
' Regression of nonday employment on parental status alone. (ref.), parent; Age: 25-34 years (ref.), 35-44 years, 45-54 years,
2 Regression of nonday employment on parental status, age, educa- ~ 55-64 years; Education: low, medium (ref.), high; Immigration:
tion, immigration status, and marital status. born in member state (ref.), less than 11 years, 11 years or more;
3 Regression of nonday employment on parental status, age,  Marital Status: single, married (ref.), separated; Hours worked: 1-9
education, immigration status, marital status, hours worked, multiple ~ hours, 10-24 hours, 25-29 hours, 30-34 hours, 35-39 hours (ref.),
jobs, industry, and occupation. 40+ hours; Multiple jobs: one job (ref.), more than one job; Sector:
4p<.05. industry (ref.), service; Occupation: legislators and managers,
5p<.01. professionals (ref.), technicians, clerks, sales and services, crafts,
NoTe: Variables are as follows: Parental status: nonparent  plant and machine operators, elementary occupations.

countries the reverse is true, although the differences are
not statistically significant in any of these countries.

Likewise, employed men exhibit considerable variability
across countries in the relationship between parental sta-
tus and weekend employment. (See the bottom panel of
chart 7.) In more of these cases than not, fathers are less
likely to work weekends than are employed men without
children, but again, the differences are clearly small (and
significant only in the United Kingdom).

Table 4 (page 100) presents a multivariate analysis that
regresses weekend employment on parental status—again,
with sociodemographic controls added in Model 2 and job-
related factors included in Model 3. Like the nonday results
presented in table 3, the multivariate results indicate that
parental status has virtually no effect on the likelihood of
working weekends, either with or without controls. Among
women, with all of the controls in place, the differential is
significant only in France (where mothers are more likely to
work weekends) and in Italy (where mothers are Jess likely
to work weekends). Among men, there are no statistically
significant effects of parenthood in any of the seven coun-
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tries with data on the presence of children.

'The absence of parenting effects on both nonday and
weekend employment suggests that, in these European
countries, as in the United States, workers generally sort—
or are sorted—into standard and nonstandard schedules
more as a result of demand-side factors (for example, job
availability and remuneration) and less as a result of fac-
tors related to family composition.

THE FINDINGS PRESENTED IN THIS ARTICLE indicate
clearly that, across the 12 European countries examined,
a substantial amount of work is being performed at non-
standard hours. In all 12 countries, 15 percent or more
of all employees aged 25 to 64 years usually work non-
day hours; in 5 countries, at least 1 employee in 4 usually
works nondays. The prevalence of weekend work, although
more varied than nonday work, is also substantial: in all
12 countries, 10 percent or more of all employees aged
25 to 64 years usually work weekends, and in 7 countries,
between about one-fifth and one-third usually work Sat-
urdays or Sundays (or both).



(o Ml Weekend work by parental status: women and men, nonagricultural wage and salary earners
aged 25-44 years who usually work weekends, 7 European countries, 2005
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Nore: Within-country parent-nonparent gaps are significant at the .05 level only in the United Kingdom for men.
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JIELICEM  Parental status coefficients on usual weekend employment for nonagricultural wage and salary earners

aged 25 to 44 years, 7 European countries
Women Men
Model 1' Model 22 Model 33 Model 1 Model 22 Model 33
Country
. . |Standard .. |Standard . . [Standard . . |Standard . _|Standard Standard
Coefficient error Coefficient error Coefficient| ..o, |Coefficient error |Coefficient| error |Coefficient| error
English-
speaking
countries
United
Kingdom... | —=0.141 0.095 -0.071 0.102 —-0.082 0.108 —-0.090 0.079 —-0.053 0.088 0.044 0.094
Continental
countries
France...... 220 123 5.345 27 5.357 132 -121 .099 -.034 103 -.057 A1
Austria...... .015 1104 —-.067 A1 -.013 A17 .073 .084 A1 .092 128 .098
Netherlands| —.060 121 -.025 27 —-.098 134 —-.020 .087 .079 .093 .106 101
Belgium .... .012 .160 .033 183 125 196 -.270 179 —.224 .198 —.204 210
Luxembourg 134 207 .258 229 405 .260 -.038 .158 .209 184 116 202
Italy........... 4-135 .054 -115 .069 4-.186 .075 .030 .048 .004 .063 .030 .067
" Regression of weekend employment on parental status alone. (ref.), parent; Age: 25-34 years (ref.), 3544 years, 45-54 years,
2 Regression of weekend employment on parental status, age, 55-64 years; Education: low, medium (ref.), high; Immigration:
education, immigration status, and marital status. born in member state (ref.), less than 11 years, 11 years or more;
3 Regression of weekend employment on parental status, age, Marital Status: single, married (ref.), separated; Hours worked: 1-9
education, immigration status, marital status, hours worked, multiple  hours, 10-24 hours, 25-29 hours, 30-34 hours, 35-39 hours (ref.),
jobs, industry, and occupation. 40+ hours; Multiple jobs: one job (ref.), more than one job; Sector:
4p<.05. industry (ref.), service; Occupation: legislators and managers,
5p<.01. professionals (ref.), technicians, clerks, sales and services, crafts,
NoTe: Variables are as follows: Parental status: nonparent  plant and machine operators, elementary occupations.

Given, then, that a substantial minority of the workforce
in the 12 European countries examined works at non-
standard times, and given that there are potential negative
as well as positive consequences of such employment for
these workers and their families, more research on this
issue is needed. Especially important is gaining a better
understanding of the underlying dynamics at the micro-
level that lead people to work at nonstandard times and of
the reasons for variations by country at the macrolevel.

'The European labor force surveys offer a start, in that
they enable the researcher to describe some basic param-
eters and assess the extent of gender differences. However,
this multicountry data source has methodological limita-
tions because the collection of data on which hours people
work is not fully standardized. Accordingly, compromises
have to be made in country comparisons for 2005; for
example, when each type of work schedule is of interest
and they all have consequences that are different from
one another,* evening, night, and shift work for that year
have to be pooled into one nonday category in order to
maximize comparability. In addition, it is important to note
that those who report that they usually work evenings, nights,
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or weekends do not report the number of hours they are so
employed; instead, they report only the total weekly hours
worked, which may include daytime hours. Not only may
countries vary in this regard, but so might the consequences
for workers and their families. Further, because the data on
nonday employment are not comparable over time for many
of the countries, no trends in this regard can be assessed at a
time when “flexibilization” of worktime is becoming a major
issue in many European countries.

Explaining the variability in the level of nonstandard
work schedules among the 12 European countries in 2005
also is not straightforward. The regional distinction shows
some homogeneity within country clusters for nonday
employment. Such homogeneity is especially evident in
the four Nordic countries, with about one-fourth of the
employed working nondays in each of the countries. And
there is some degree of homogeneity among the Conti-
nental countries as well: the 5 countries with the Jowest
rates among the 12 examined are all Continental coun-
tries in which about one-fifth or fewer employees work
nondays. However, intraregional homogeneity is not as
evident for weekend employment.



‘These findings raise interesting questions about the role
that public policy plays in shaping nonstandard-hour
work in Europe. Throughout Europe, most employees
are subject to European Union-required protections
that limit their maximum number of weekly work hours,
grant them a minimum number of paid days off per
year, and protect them from disproportionate losses in
compensation due to working part time. With regard to
regulating work schedules, the European Union’s 1993
Working Time Directive requires that every worker be
entitled to a minimum daily rest period of 11 consecu-
tive hours per 24-hour period and that, within each 7-day
period, every worker be entitled to a minimum uninter-
rupted rest period of 24 hours (plus the 11 hours of daily
rest). However, aside from these rest-break regulations,
the European Union does not regulate work schedules,
neither directly setting retail hours, nor specifying times
of day when employment is allowable, nor establishing
pay premiums for nonstandard-hour work. Given, then,
the absence of supranational policy, it is perhaps not sur-
prising that nonstandard hours are quite prevalent in a
number of European countries—and that they vary sub-
stantially across countries.

Simply put, this article has asked the question, “Within
countries, does gender matter,” and the answer is “Yes.”
Like other aspects of the labor force, nonstandard work
schedules vary by gender. Except in three Nordic countries,
men are more likely than women to usually work non-
day hours—and two of the exceptions are not statistically
significant when adjustments are made for differences in
sociodemographic and employment characteristics. Even
within the service sector, which disproportionately includes
women and in which employment at nonstandard times is
relatively high, this pattern of male dominance holds. It also
obtains when only those employed full time are examined.

But male dominance in nonday employment does not
carry over to weekend work: in all but the two English-
speaking countries, employed women are more likely to
work weekends than are employed men. However, a num-
ber of exceptions arise within the service sectors of the

Notes

countries examined: three continental countries join the
English-speaking countries with higher male than female
employment on weekends. Moreover, within the indus-
trial sector, male dominance in weekend work is evident
in almost all countries, the lone exception being France,
with equal percentages for both genders. As with nonday
employment, the gender pattern in weekend employ-
ment is similar when only those who work full time are
examined: a multivariate analysis reveals that, for most of
the countries in which women are more likely than men
to work weekends, controlling for employment variables
reverses the pattern, and men are seen to be significantly
more likely than women to work weekends after adjust-
ments for gender differences in hours worked, multiple
jobs, industry, and occupation. Thus, gender differences in
job-related factors appear to explain the higher levels of
women in weekend employment in these countries.
Finally, the question of whether having children mat-
ters was raised. The answer is generally “No,” but there
are some differences by type of nonstandard work. With
regard to motherhood and nonday employment, in 6 of
the 7 countries for which data on children were available,
differences by parental status were very small or nonex-
istent. Men showed more consistent differentials by pa-
rental status, with higher rates of nonday employment for
fathers relative to nonfathers in all 7 countries (although
the differences are generally not significant). Multivariate
analyses confirmed that the independent effects of pa-
rental status are very small for both genders. With regard
to the relationship between parental status and weekend
employment, there is more variation by country than for
nonday employment, for both men and women. However,
regression analyses showed no significant difference by
parental status for men, and significant differences (in op-
posite directions) for women in only two countries (France
and Italy). Generally, then, one can conclude that parental
status makes little difference for either men or women,
a conclusion that points again to the potentially strong
effects of job-related characteristics on determining who
works at nonstandard times. ]
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an interest in examining workers who are subject to employer demands
and have less control over working at nonstandard times than the
self-employed have. Also, in the labor force surveys, questions about
shift work were asked only of wage and salary earners. Restricting the
sample to nonagricultural workers excludes those working in agricul-
tural industries or in agricultural occupations. Excluding these workers
minimizes measurement error because it is difficult to measure their
work hours.
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Peter Smed Christensen, personal communications, Dec. 14,2003, and
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Taxes and labor markets

Tax Policy and Labor Market Performance.
ByJonas Agell and Peter Birch Sorensen,
eds., Cambridge, MA., The MIT Press,
2006, 340 pp., $42/hardback.

How to improve economic growth
rates in developed nations continues
to be an area of concern to econo-
mists, particularly to Europeans who
fret over their ability to compete with
lower labor costs in less developed
countries. Over the past two decades,
European members of the Organi-
sation for Economic Cooperation
and Development (OECD) countries
have tended to report higher unem-
ployment rates and lower labor force
participation rates than the United
States, although the reasons for the
differences have been matters of dis-
pute among policymakers. Also, even
after adjusting for conceptual differ-
ences within the European Union
(EU), these unemployment rates have
varied. For example, in August 2007
the Bureau of Labor Statistics re-
ported that the unemployment rate in
the Netherlands stood at 3.4 percent,
while the German unemployment
rate stood at 8.7 percent. This com-
pares to a 4.6-percent unemployment
rate for the United States.

Many economists have pointed to
a structurally more rigid European
labor market, in comparison to the
flexibility of the U.S. labor force, as
a continuing obstacle which causes
overall higher rates of employment
and lower levels of economic growth
in the EU. Jonas Agell and Peter Birch
Sorensen have compiled a series of
essays focused on one aspect of this
more rigid structure—the role of taxes
in influencing labor markets, both in
the U.S. and Europe. Specifically, they
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have published a volume using papers
presented by authors coming from a
variety of European and American
academic institutions. Their findings
were presented at seminars hosted
by CESifo, a research group located
in Munich, Germany, which looks
at topical economic issues from a
European perspective and serves as an
international network of economists.

The book utilizes essays that search
for answers to two questions: How
do tax structures affect the working
of labor markets? And, how could
changes in tax structures affect these
markets?

The essays break down into three
sections—a broad approach to
taxation and labor markets, taxation
as it affects wages of both men
and women, and taxation and the
underground (informal) economy. The
issues touch on many of the questions
that face economists, such as concerns
over economic efficiency and equity
trade-offs and whether changing
incentives can have a discernable
effect on the overall economy.

For the most part, the essays assume
that labor markets are affected by ra-
tional behavior that can be influenced
by monetary policy. As an article of
faith, progressively higher tax rates
are assumed to produce disincentives
which lead to individuals choosing
to work fewer hours. Conversely,
lower rates are assumed to have the
opposite effect. Newer theories of
behavioral economics, which might
confound these assumptions, are not
to be found in this volume.

In fairness, some of the essayists
do acknowledge that labor market
structures are influenced by non-
monetary factors such as culture and
beliefs. For example, Frederick van
der Ploeg concludes his essay on the
relationship between social policy

and economic growth by discussing
the complications in proposing new
tax policies in communities where
existing ideologies, such as a belief
in poverty as a result of poor luck
rather than due to lack of effort, can
dramatically affect the acceptance of
these policies in a real world filled
with complexity. At the same time,
much of his essay seems to struggle
to reconcile a rational economic
approach with a messier real world
where outside factors have greater
influence than can be expressed by
any equation.

'The other consistent theme for these
essays is their grounding in empirical
evidence, both as a supporter of theory
and as a means of testing theory.
Throughout the book a great deal of
work appears in the form of data and
data analysis as an underpinning to
the ideas expressed by the authors. All
eightchapters takearigorousapproach
to expressing theories based on the
available evidence. Mathematical
formulas flow through the chapters
showing structural equations and
tables showing multivariate statistics.

Being true to the academic origins
of these papers, the essays include
information not only supporting
theories but also providing evidence
that weakens the theories. In the
name of intellectual honesty, there
are few hard answers to the questions
being asked by the academicians.
For example, the essay by Tranaes,
Arnberg, and Holm provides
theory, data, and multivariable wage
equation on the relationship between
progressive taxation and wages, only
to summarize by suggesting that
their work is incomplete and needs
turther empirical elaboration before
they are ready to present conclusive
evidence on the relationship between
equity and efficiency. Other authors



are equally forthcoming on their
degrees of confidence, or lack of it,
in their own conclusions which vary
from very firm to concluding that the
results presented are only preliminary
and subject to revision.

In some ways, although the book
appears to be filled with complex
formulas and theories, it takes a
simplified approach to taxation by
only considering the role of taxes
in reducing income. It is a quirk of
economists who study public policy

to focus on either public sector
revenue or expenditures, but fewer
tackle the more complicated issues
of the interrelationship between
these two sides of the public ledger
and the private labor market. For the
most part, this book also fails to fully
consider the ways that taxation and
expenditures interact with private labor
markets, for example infrastructure
improvements, that can lead to more
efficient labor markets.

A warning to potential readers: The

volume is not meant for the casual
reader or as an introduction to the
subject. Individuals already deeply
involved in these issues will welcome
these essays as stimuli to new perspec-
tives on guiding tax policy to service
labor policies, while novices may wish
to approach the subject using simpler
texts.

—Michael Wald
Office of Public Affairs
U.S. Department of Labor
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Notes on Current Labor Statistics

This section of the Review presents the
principal statistical series collected and
calculated by the Bureau of Labor Statistics:
series on labor force; employment; unem-
ployment; labor compensation; consumer,
producer, and international prices; produc-
tivity; international comparisons; and injury
and illness statistics. In the notes that follow,
the data in each group of tables are briefly
described; key definitions are given; notes
on the data are set forth; and sources of ad-
ditional information are cited.

General notes

The following notes apply to several tables
in this section:

Seasonal adjustment. Certain monthly
and quarterly data are adjusted to eliminate
the effect on the data of such factors as cli-
matic conditions, industry production sched-
ules, opening and closing of schools, holiday
buying periods, and vacation practices, which
might prevent short-term evaluation of the
statistical series. Tables containing data that
have been adjusted are identified as “season-
ally adjusted.” (All other data are not season-
ally adjusted.) Seasonal effects are estimated
on the basis of current and past experiences.
When new seasonal factors are computed
each year, revisions may affect seasonally
adjusted data for several preceding years.

Seasonally adjusted data appear in tables
1-14,17-21, 48, and 52. Seasonally adjusted
labor force data in tables 1 and 4-9 and sea-
sonally adjusted establishment survey data
shown in tables 1, 12—14, and 17 are revised
in the March 2007 Review. A brief explana-
tion of the seasonal adjustment methodology
appears in “Notes on the data.”

Revisions in the productivity data in table
54 are usually introduced in the September
issue. Seasonally adjusted indexes and per-
cent changes from month-to-month and
quarter-to-quarter are published for numer-
ous Consumer and Producer Price Index
series. However, seasonally adjusted indexes
are not published for the U.S. average All-
Items CPI. Only seasonally adjusted percent
changes are available for this series.

Adjustments for price changes. Some
data—such as the “real” earnings shown in
table 14—are adjusted to eliminate the effect
of changes in price. These adjustments are
made by dividing current-dollar values by
the Consumer Price Index or the appropriate
component of the index, then multiplying
by 100. For example, given a current hourly
wage rate of $3 and a current price index
number of 150, where 1982 = 100, the hourly
rate expressed in 1982 dollars is $2 ($3/150
x 100 = $2). The $2 (or any other resulting

values) are described as “real,” “constant,” or
“1982” dollars.

Sources of information

Data that supplement the tables in this sec-
tion are published by the Bureau in a variety
of sources. Definitions of each series and
notes on the data are contained in later sec-
tions of these Notes describing each set of
data. For detailed descriptions of each data
series, see BLS Handbook of Methods, Bulletin
2490. Users also may wish to consult Major
Programs of the Bureau of Labor Statistics,
Report 919. News releases provide the lat-
est statistical information published by the
Bureau; the major recurring releases are
published according to the schedule appear-
ing on the back cover of this issue.

More information about labor force,
employment, and unemployment data and
the household and establishment surveys
underlying the data are available in the
Bureau’s monthly publication, Employment
and Earnings. Historical unadjusted and
seasonally adjusted data from the household
survey are available on the Internet:

www.bls.gov/cps/
Historically comparable unadjusted and sea-
sonally adjusted data from the establishment
survey also are available on the Internet:
www.bls.gov/ces/
Additional information on labor force data
for areas below the national level are pro-
vided in the BLS annual report, Geographic
Profile of Employment and Unemployment.

For a comprehensive discussion of the
Employment Cost Index, sece Employment
Cost Indexes and Levels, 197595, BLS Bul-
letin 2466. The most recent data from the
Employee Benefits Survey appear in the fol-
lowing Bureau of Labor Statistics bulletins:
Employee Benefits in Medium and Large Firms;
Employee Benefits in Small Private Establish-
ments; and Employee Benefits in State and Local
Governments.

More detailed data on consumer and
producer prices are published in the monthly
periodicals, 7he CPI Detailed Report and Pro-
ducer Price Indexes. For an overview of the
1998 revision of the CPI, see the December
1996 issue of the Monthly Labor Review. Ad-
ditional data on international prices appear
in monthly news releases.

Listings of industries for which produc-
tivity indexes are available may be found on
the Internet:

www.bls.gov/lpc/

For additional information on inter-
national comparisons data, see Interna-

tional Comparisons of Unemployment, Bulletin
1979.

Detailed data on the occupational injury
and illness series are published in Occupa-
tional Injuries and Illnesses in the United States,
by Industry, a BLS annual bulletin.

Finally, the Monthly Labor Review carries
analytical articles on annual and longer term
developments in labor force, employment,
and unemployment; employee compensation
and collective bargaining; prices; productiv-
ity; international comparisons; and injury
and illness data.

Symbols
n.e.c. = not elsewhere classified.
n.e.s. = not elsewhere specified.
p = preliminary. To increase
the timeliness of some series,
preliminary figures are issued
based on representative but
incomplete returns.
r = revised. Generally, this revision

reflects the availability of later
data, but also may reflect other
adjustments.

Comparative Indicators
(Tables 1-3)

Comparative indicators tables provide an
overview and comparison of major BLS sta-
tistical series. Consequently, although many
of the included series are available monthly,
all measures in these comparative tables are
presented quarterly and annually.

Labor market indicators include em-
ployment measures from two major surveys
and information on rates of change in
compensation provided by the Employment
Cost Index (ECI) program. The labor force
participation rate, the employment-popula-
tion ratio, and unemployment rates for major
demographic groups based on the Current
Population (“household”) Survey are pre-
sented, while measures of employment and
average weekly hours by major industry sec-
tor are given using nonfarm payroll data. The
Employment Cost Index (compensation),
by major sector and by bargaining status, is
chosen from a variety of BLS compensation
and wage measures because it provides a
comprehensive measure of employer costs for
hiring labor, not just outlays for wages, and it
is not affected by employment shifts among
occupations and industries.

Data on changes in compensation, pric-
es, and productivity are presented in table 2.
Measures of rates of change of compensation
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and wages from the Employment Cost Index
program are provided for all civilian nonfarm
workers (excluding Federal and household
workers) and for all private nonfarm workers.
Measures of changes in consumer prices for
all urban consumers; producer prices by stage
of processing; overall prices by stage of pro-
cessing; and overall export and import price
indexes are given. Measures of productivity
(output per hour of all persons) are provided
for major sectors.

Alternative measures of wage and com-
pensation rates of change, which reflect the
overall trend in labor costs, are summarized
in table 3. Differences in concepts and scope,
related to the specific purposes of the series,
contribute to the variation in changes among
the individual measures.

Notes on the data

Definitions of each series and notes on the
data are contained in later sections of these
notes describing each set of data.

Employment and
Unemployment Data

(Tables 1; 4-29)

Household survey data

Description of the series

Employment data in this section are ob-
tained from the Current Population Survey,
a program of personal interviews conducted
monthly by the Bureau of the Census for
the Bureau of Labor Statistics. The sample
consists of about 60,000 households selected
to represent the U.S. population 16 years of
age and older. Households are interviewed
on a rotating basis, so that three-fourths of
the sample is the same for any 2 consecutive
months.

Definitions

Employed persons include (1) all those who
worked for pay any time during the week
which includes the 12th day of the month or
who worked unpaid for 15 hours or more in a
family-operated enterprise and (2) those who
were temporarily absent from their regular
jobs because of illness, vacation, industrial
dispute, or similar reasons. A person working
at more than one job is counted only in the
job at which he or she worked the greatest
number of hours.

Unemployed persons are those who did
not work during the survey week, but were
available for work except for temporary illness

and had looked for jobs within the preceding
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4 weeks. Persons who did not look for work
because they were on layoft are also counted
among the unemployed. The unemployment
rate represents the number unemployed as a
percent of the civilian labor force.

The civilian labor force consists of all
employed or unemployed persons in the civil-
ian noninstitutional population. Persons not
in the labor force are those not classified as
employed or unemployed. This group includes
discouraged workers, defined as persons who
want and are available for a job and who
have looked for work sometime in the past
12 months (or since the end of their last job
if they held one within the past 12 months),
but are not currently looking, because they
believe there are no jobs available or there are
none for which they would qualify. The civil-
ian noninstitutional population comprises
all persons 16 years of age and older who are
not inmates of penal or mental institutions,
sanitariums, or homes for the aged, infirm,
or needy. The civilian labor force partici-
pation rate is the proportion of the civilian
noninstitutional population that is in the
labor force. The employment-population
ratio is employment as a percent of the civil-
ian noninstitutional population.

Notes on the data

From time to time, and especially after a de-
cennial census, adjustments are made in the
Current Population Survey figures to correct
for estimating errors during the intercensal
years. These adjustments affect the compa-
rability of historical data. A description of
these adjustments and their effect on the
various data series appears in the Explana-
tory Notes of Employment and Earnings. For
a discussion of changes introduced in January
2003, see “Revisions to the Current Popula-
tion Survey Effective in January 2003” in
the February 2003 issue of Employment and
Earnings (available on the BLS Web site at
www.bls.gov/cps/rveps03.pdf).

Effective in January 2003, BLS began
using the X-12 ARIMA seasonal adjustment
program to seasonally adjust national labor
force data. This program replaced the X-11
ARIMA program which had been used since
January 1980. See “Revision of Seasonally
Adjusted Labor Force Series in 2003,” in
the February 2003 issue of Employment and
Earnings (available on the BLS Web site at
www.bls.gov/cps/cpsrs.pdf) for a discussion
of the introduction of the use of X-12 ARIMA
for seasonal adjustment of the labor force
data and the effects that it had on the data.

At the beginning of each calendar year,
historical seasonally adjusted data usually
are revised, and projected seasonal adjust-
ment factors are calculated for use during the

January—June period. The historical season-
ally adjusted data usually are revised for only
the most recent 5 years. In July, new seasonal
adjustment factors, which incorporate the
experience through June, are produced for
the July—December period, but no revisions
are made in the historical data.

FOR ADDITIONAL INFORMATION on
national household survey data, contact the
Division of Labor Force Statistics: (202)
691-6378.

Establishment survey data

Description of the series

Employment, hours, and earnings data in this
section are compiled from payroll records
reported monthly on a voluntary basis to
the Bureau of Labor Statistics and its co-
operating State agencies by about 160,000
businesses and government agencies, which
represent approximately 400,000 individual
worksites and represent all industries except
agriculture. The active CES sample covers
approximately one-third of all nonfarm
payroll workers. Industries are classified in
accordance with the 2002 North American
Industry Classification System. In most
industries, the sampling probabilities are
based on the size of the establishment; most
large establishments are therefore in the
sample. (An establishment is not necessarily
a firm; it may be a branch plant, for example,
or warehouse.) Self-employed persons and
others not on a regular civilian payroll are
outside the scope of the survey because they
are excluded from establishment records.
This largely accounts for the difference in
employment figures between the household
and establishment surveys.

Definitions

An establishment is an economic unit which
produces goods or services (such as a factory
or store) at a single location and is engaged
in one type of economic activity.

Employed persons are all persons who
received pay (including holiday and sick pay)
for any part of the payroll period including
the 12th day of the month. Persons holding
more than one job (about 5 percent of all
persons in the labor force) are counted in
each establishment which reports them.

Production workers in the goods-
producing industries cover employees, up
through the level of working supervisors,
who engage directly in the manufacture or
construction of the establishment’s product.
In private service-providing industries, data
are collected for nonsupervisory workers,
which include most employees except those



in executive, managerial, and supervisory
positions. Those workers mentioned in tables
11-16 include production workers in manu-
facturing and natural resources and mining;
construction workers in construction; and
nonsupervisory workers in all private ser-
vice-providing industries. Production and
nonsupervisory workers account for about
four-fifths of the total employment on pri-
vate nonagricultural payrolls.

Earnings are the payments production
or nonsupervisory workers receive during
the survey period, including premium pay
for overtime or late-shift work but exclud-
ing irregular bonuses and other special
payments. Real earnings are earnings
adjusted to reflect the effects of changes
in consumer prices. The deflator for this
series is derived from the Consumer Price
Index for Urban Wage Earners and Clerical
‘Workers (CPI-W).

Hours represent the average weekly
hours of production or nonsupervisory
workers for which pay was received, and are
different from standard or scheduled hours.
Overtime hours represent the portion of
average weekly hours which was in excess
of regular hours and for which overtime
premiums were paid.

The Diffusion Index represents the
percent of industries in which employment
was rising over the indicated period, plus
one-half of the industries with unchanged
employment; 50 percent indicates an equal
balance between industries with increasing
and decreasing employment. In line with
Bureau practice, data for the 1-, 3-, and 6-
month spans are seasonally adjusted, while
those for the 12-month span are unadjusted.
Table 17 provides an index on private non-
farm employment based on 278 industries,
and a manufacturing index based on 84
industries. These indexes are useful for mea-
suring the dispersion of economic gains or
losses and are also economic indicators.

Notes on the data

Establishment survey data are annually
adjusted to comprehensive counts of em-
ployment (called “benchmarks”). The March
2003 benchmark was introduced in February
2004 with the release of data for January
2004, published in the March 2004 issue of
the Review. With the release in June 2003,
CES completed a conversion from the Stan-
dard Industrial Classification (SIC) system to
the North American Industry Classification
System (NAICS) and completed the transition
from its original quota sample design to a
probability-based sample design. The indus-
try-coding update included reconstruction
of historical estimates in order to preserve

time series for data users. Normally 5 years
of seasonally adjusted data are revised with
each benchmark revision. However, with this
release, the entire new time series history for
all CES data series were re-seasonally adjusted
due to the NAICS conversion, which resulted
in the revision of all CES time series.

Also in June 2003, the CES program in-
troduced concurrent seasonal adjustment for
the national establishment data. Under this
methodology, the first preliminary estimates
for the current reference month and the
revised estimates for the 2 prior months will
be updated with concurrent factors with each
new release of data. Concurrent seasonal
adjustment incorporates all available data,
including first preliminary estimates for
the most current month, in the adjustment
process. For additional information on all of
the changes introduced in June 2003, see the
June 2003 issue of Employment and Earnings
and “Recent changes in the national Current
Employment Statistics survey,” Monzhly La-
bor Review, June 2003, pp. 3-13.

Revisions in State data (table 11) oc-
curred with the publication of January 2003
data. For information on the revisions for
the State data, see the March and May 2003
issues of Employment and Earnings,and “Re-
cent changes in the State and Metropolitan
Area CES survey,” Monthly Labor Review,
June 2003, pp. 14-19.

Beginning in June 1996, the BLS uses
the X-12-ARIMA methodology to season-
ally adjust establishment survey data. This
procedure, developed by the Bureau of the
Census, controls for the effect of varying
survey intervals (also known as the 4- versus
5-week effect), thereby providing improved
measurement of over-the-month changes
and underlying economic trends. Revisions
of data, usually for the most recent 5-year
period, are made once a year coincident with
the benchmark revisions.

In the establishment survey, estimates
for the most recent 2 months are based on
incomplete returns and are published as pre-
liminary in the tables (1217 in the Review).
When all returns have been received, the
estimates are revised and published as “final”
(prior to any benchmark revisions) in the
third month of their appearance. Thus, De-
cember data are published as preliminary in
January and February and as final in March.
For the same reasons, quarterly establish-
ment data (table 1) are preliminary for the
first 2 months of publication and final in the
third month. Fourth-quarter data are pub-
lished as preliminary in January and February
and as final in March.

FOR ADDITIONAL INFORMATION on

establishment survey data, contact the Di-
vision of Current Employment Statistics:
(202) 691-6555.

Unemployment data by State
Description of the series

Data presented in this section are obtained
from the Local Area Unemployment Statis-
tics (LAUS) program, which is conducted in
cooperation with State employment security
agencies.

Monthly estimates of the labor force,
employment, and unemployment for States
and sub-State areas are a key indicator of lo-
cal economic conditions, and form the basis
for determining the eligibility of an area for
benefits under Federal economic assistance
programs such as the Job Training Partner-
ship Act. Seasonally adjusted unemployment
rates are presented in table 10. Insofar as pos-
sible, the concepts and definitions underlying
these data are those used in the national
estimates obtained from the CPS.

Notes on the data

Data refer to State of residence. Monthly
data for all States and the District of Colum-
bia are derived using standardized procedures
established by BLS. Once a year, estimates are
revised to new population controls, usually
with publication of January estimates, and
benchmarked to annual average CPS levels.

FOR ADDITIONAL INFORMATION on data
in this series, call (202) 691-6392 (table 10)
or (202) 691-6559 (table 11).

Quarterly Census of
Employment and Wages

Description of the series

Employment, wage, and establishment data
in this section are derived from the quarterly
tax reports submitted to State employment
security agencies by private and State and
local government employers subject to State
unemployment insurance (u1) laws and from
Federal, agencies subject to the Unemploy-
ment Compensation for Federal Employees
(ucrE) program. Each quarter, State agen-
cies edit and process the data and send the
information to the Bureau of Labor Statistics.

The Quarterly Census of Employment
and Wages (QCEW) data, also referred as ES-
202 data, are the most complete enumeration
of employment and wage information by
industry at the national, State, metropolitan
area, and county levels. They have broad
economic significance in evaluating labor
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market trends and major industry develop-
ments.

Definitions

In general, the Quarterly Census of Employ-
ment and Wages monthly employment data
represent the number of covered workers
who worked during, or received pay for, the
pay period that included the 12th day of
the month. Covered private industry em-
ployment includes most corporate officials,
executives, supervisory personnel, profes-
sionals, clerical workers, wage earners, piece
workers, and part-time workers. It excludes
proprietors, the unincorporated self-em-
ployed, unpaid family members, and certain
farm and domestic workers. Certain types
of nonprofit employers, such as religious
organizations, are given a choice of coverage
or exclusion in a number of States. Workers
in these organizations are, therefore, reported
to a limited degree.

Persons on paid sick leave, paid holiday,
paid vacation, and the like, are included.
Persons on the payroll of more than one
firm during the period are counted by each
uI-subject employer if they meet the employ-
ment definition noted earlier. The employ-
ment count excludes workers who earned no
wages during the entire applicable pay period
because of work stoppages, temporary layoffs,
illness, or unpaid vacations.

Federal employment data are based on
reports of monthly employment and quar-
terly wages submitted each quarter to State
agencies for all Federal installations with
employees covered by the Unemployment
Compensation for Federal Employees (UcFE)
program, except for certain national security
agencies, which are omitted for security rea-
sons. Employment for all Federal agencies
for any given month is based on the number
of persons who worked during or received
pay for the pay period that included the 12th
of the month.

An establishment is an economic unit,
such as a farm, mine, factory, or store, that
produces goods or provides services. It is
typically at a single physical location and
engaged in one, or predominantly one, type
of economic activity for which a single indus-
trial classification may be applied. Occasion-
ally, a single physical location encompasses
two or more distinct and significant activities.
Each activity should be reported as a separate
establishment if separate records are kept
and the various activities are classified under
different NAICS industries.

Most employers have only one estab-
lishment; thus, the establishment is the
predominant reporting unit or statistical
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entity for reporting employment and wages
data. Most employers, including State and
local governments who operate more than
one establishment in a State, file a Multiple
Worksite Report each quarter, in addition
to their quarterly ur report. The Multiple
Worksite Report is used to collect separate
employment and wage data for each of the
employer’s establishments, which are not
detailed on the ur report. Some very small
multi-establishment employers do not file a
Multiple Worksite Report. When the total
employment in an employer’s secondary
establishments (all establishments other
than the largest) is 10 or fewer, the employer
generally will file a consolidated report for all
establishments. Also, some employers either
cannot or will not report at the establishment
level and thus aggregate establishments into
one consolidated unit, or possibly several
units, though not at the establishment level.

For the Federal Government, the report-
ing unit is the installation: a single location
at which a department, agency, or other gov-
ernment body has civilian employees. Federal
agencies follow slightly different criteria than
do private employers when breaking down
their reports by installation. They are permit-
ted to combine as a single statewide unit: 1)
all installations with 10 or fewer workers,
and 2) all installations that have a combined
total in the State of fewer than 50 workers.
Also, when there are fewer than 25 workers
in all secondary installations in a State, the
secondary installations may be combined and
reported with the major installation. Last, if a
Federal agency has fewer than five employees
in a State, the agency headquarters office
(regional office, district office) serving each
State may consolidate the employment and
wages data for that State with the data re-
ported to the State in which the headquarters
is located. As a result of these reporting rules,
the number of reporting units is always larger
than the number of employers (or govern-
ment agencies) but smaller than the number
of actual establishments (or installations).

Data reported for the first quarter are
tabulated into size categories ranging from
worksites of very small size to those with
1,000 employees or more. The size category
is determined by the establishment’s March
employment level. It is important to note that
each establishment of a multi-establishment
firm is tabulated separately into the appropri-
ate size category. The total employment level
of the reporting multi-establishment firm is
not used in the size tabulation.

Covered employers in most States report
total wages paid during the calendar quarter,
regardless of when the services were per-
formed. A few State laws, however, specify
that wages be reported for, or based on the

period during which services are performed
rather than the period during which com-
pensation is paid. Under most State laws or
regulations, wages include bonuses, stock
options, the cash value of meals and lodging,
tips and other gratuities, and, in some States,
employer contributions to certain deferred
compensation plans such as 401(k) plans.

Covered employer contributions for
old-age, survivors, and disability insurance
(oaspr), health insurance, unemployment in-
surance, workers’ compensation, and private
pension and welfare funds are not reported as
wages. Employee contributions for the same
purposes, however, as well as money withheld
for income taxes, union dues, and so forth, are
reported even though they are deducted from
the worker’s gross pay.

Wages of covered Federal workers rep-
resent the gross amount of all payrolls for all
pay periods ending within the quarter. This
includes cash allowances, the cash equivalent
of any type of remuneration, severance pay,
withholding taxes, and retirement deduc-
tions. Federal employee remuneration gener-
ally covers the same types of services as for
workers in private industry.

Average annual wage per employee for
any given industry are computed by divid-
ing total annual wages by annual average
employment. A further division by 52 yields
average weekly wages per employee. Annual
pay data only approximate annual earnings
because an individual may not be employed
by the same employer all year or may work for
more than one employer at a time.

Average weekly or annual wage is af-
fected by the ratio of full-time to part-time
workers as well as the number of individuals
in high-paying and low-paying occupations.
When average pay levels between States and
industries are compared, these factors should
be taken into consideration. For example,
industries characterized by high proportions
of part-time workers will show average wage
levels appreciably less than the weekly pay
levels of regular full-time employees in these
industries. The opposite effect characterizes
industries with low proportions of part-time
workers, or industries that typically schedule
heavy weekend and overtime work. Average
wage data also may be influenced by work
stoppages, labor turnover rates, retroactive
payments, seasonal factors, bonus payments,
and so on.

Notes on the data

Beginning with the release of data for 2001,
publications presenting data from the Cov-
ered Employment and Wages program have
switched to the 2002 version of the North



American Industry Classification System
(NAICS) as the basis for the assignment and
tabulation of economic data by industry.
NAICS is the product of a cooperative ef-
fort on the part of the statistical agencies
of the United States, Canada, and Mexico.
Due to difference in NAICS and Standard
Industrial Classification (SIC) structures,
industry data for 2001 is not compa-
rable to the SIC-based data for earlier years.

Effective January 2001, the program
began assigning Indian Tribal Councils and
related establishments to local government
ownership. This BLS action was in response
to a change in Federal law dealing with the
way Indian Tribes are treated under the
Federal Unemployment Tax Act. This law
requires federally recognized Indian Tribes
to be treated similarly to State and local
governments. In the past, the Covered Em-
ployment and Wage (CEW) program coded
Indian Tribal Councils and related establish-
ments in the private sector. As a result of the
new law, CEW data reflects significant shifts
in employment and wages between the pri-
vate sector and local government from 2000
to 2001. Data also reflect industry changes.
Those accounts previously assigned to civic
and social organizations were assigned to
tribal governments. There were no required
industry changes for related establishments
owned by these Tribal Councils. These
tribal business establishments continued to
be coded according to the economic activity
of that entity.

To insure the highest possible quality
of data, State employment security agencies
verify with employers and update, if neces-
sary, the industry, location, and ownership
classification of all establishments on a 3-year
cycle. Changes in establishment classifica-
tion codes resulting from the verification
process are introduced with the data reported
for the first quarter of the year. Changes
resulting from improved employer reporting
also are introduced in the first quarter. For
these reasons, some data, especially at more
detailed geographic levels, may not be strictly
comparable with earlier years.

County definitions are assigned according
to Federal Information Processing Standards
Publications as issued by the National In-
stitute of Standards and Technology. Areas
shown as counties include those designated
as independent cities in some jurisdictions
and, in Alaska, those areas designated by the
Census Bureau where counties have not been
created. County data also are presented for
the New England States for comparative
purposes, even though townships are the
more common designation used in New

England (and New Jersey).

The Office of Management and Budget
(OMB) defines metropolitan areas for use
in Federal statistical activities and updates
these definitions as needed. Data in this table
use metropolitan area criteria established
by OMB in definitions issued June 30, 1999
(OMB Bulletin No. 99-04). These definitions
reflect information obtained from the 1990
Decennial Census and the 1998 U.S. Census
Bureau population estimate. A complete list
of metropolitan area definitions is available
from the National Technical Information
Service (NTIS), Document Sales, 5205 Port
Royal Road, Springfield, Va. 22161, tele-
phone 1-800-553-6847.

OMB defines metropolitan areas in terms
of entire counties, except in the six New Eng-
land States where they are defined in terms of
cities and towns. New England data in this
table, however, are based on a county concept
defined by OMB as New England County
Metropolitan Areas (NECMA) because coun-
ty-level data are the most detailed available
from the Quarterly Census of Employment
and Wages. The NECMA is a county-based
alternative to the city- and town-based
metropolitan areas in New England. The
NECMA for a Metropolitan Statistical Area
(MsA) include: (1) the county containing
the first-named city in that MSA title (this
county may include the first-named cities of
other MSA, and (2) each additional county
having at least half its population in the
MSA in which first-named cities are in the
county identified in step 1. The NECMA is
officially defined areas that are meant to be
used by statistical programs that cannot use
the regular metropolitan area definitions in
New England.

FOR ADDITIONAL INFORMATION on the
covered employment and wage data, contact
the Division of Administrative Statistics and
Labor Turnover at (202) 691-6567.

Job Openings and Labor
Turnover Survey

Description of the series

Data for the Job Openings and Labor
Turnover Survey (JOLTS) are collected and
compiled from a sample of 16,000 business
establishments. Each month, data are col-
lected for total employment, job openings,
hires, quits, layoffs and discharges, and other
separations. The JOLTS program covers all
private nonfarm establishments such as fac-
tories, offices, and stores, as well as Federal,
State, and local government entities in the
50 States and the District of Columbia. The
JOLTS sample design is a random sample

drawn from a universe of more than eight
million establishments compiled as part of
the operations of the Quarterly Census of
Employment and Wages, or QCEW, program.
'This program includes all employers subject to
State unemployment insurance (UI) laws and
Federal agencies subject to Unemployment
Compensation for Federal Employees (UCFE).

'The sampling frame is stratified by own-
ership, region, industry sector, and size class.
Large firms fall into the sample with virtual
certainty. JOLTS total employment estimates
are controlled to the employment estimates
of the Current Employment Statistics (CES)
survey. A ratio of CES to JOLTS employment
is used to adjust the levels for all other JOLTS
data elements. Rates then are computed from
the adjusted levels.

'The monthly JOLTS data series begin with
December 2000. Not seasonally adjusted
data on job openings, hires, total separa-
tions, quits, layoffs and discharges, and other
separations levels and rates are available for
the total nonfarm sector, 16 private industry
divisions and 2 government divisions based
on the North American Industry Classifica-
tion System (NAICS), and four geographic
regions. Seasonally adjusted data on job
openings, hires, total separations, and quits
levels and rates are available for the total
nonfarm sector, selected industry sectors, and
four geographic regions.

Definitions

Establishments submit job openings in-
for-mation for the last business day of the
reference month. A job opening requires
that (1) a specific position exists and there
is work available for that position; and (2)
work could start within 30 days regardless
of whether a suitable candidate is found;
and (3) the employer is actively recruiting
from outside the establishment to fill the
position. Included are full-time, part-time,
permanent, short-term, and seasonal open-
ings. Active recruiting means that the estab-
lishment is taking steps to fill a position by
advertising in newspapers or on the Internet,
posting help-wanted signs, accepting ap-
plications, or using other similar methods.

Jobs to be filled only by internal transfers,
promotions, demotions, or recall from layoffs
are excluded. Also excluded are jobs with
start dates more than 30 days in the future,
jobs for which employees have been hired but
have not yet reported for work, and jobs to be
filled by employees of temporary help agen-
cies, employee leasing companies, outside
contractors, or consultants. The job openings
rate is computed by dividing the number of
job openings by the sum of employment and
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job openings, and multiplying that quotient
by 100.

Hires are the total number of additions
to the payroll occurring at any time during
the reference month, including both new and
rehired employees and full-time and part-
time, permanent, short-term and seasonal
employees, employees recalled to the location
after a layoft lasting more than 7 days, on-call
or intermittent employees who returned to
work after having been formally separated,
and transfers from other locations. The hires
count does not include transfers or promo-
tions within the reporting site, employees re-
turning from strike, employees of temporary
help agencies or employee leasing companies,
outside contractors, or consultants. The hires
rate is computed by dividing the number of
hires by employment, and multiplying that
quotient by 100.

Separations are the total number of
terminations of employment occurring at
any time during the reference month, and
are reported by type of separation—quits,
layoffs and discharges, and other separations.
Quits are voluntary separations by employees
(except for retirements, which are reported
as other separations). Layoffs and discharges
are involuntary separations initiated by the
employer and include layoffs with no intent
to rehire, formal layoffs lasting or expected
to last more than 7 days, discharges resulting
from mergers, downsizing, or closings, firings
or other discharges for cause, terminations
of permanent or short-term employees, and
terminations of seasonal employees. Other
separations include retirements, transfers
to other locations, deaths, and separations
due to disability. Separations do not include
transfers within the same location or em-
ployees on strike.

'The separations rate is computed by di-
viding the number of separations by employ-
ment, and multiplying that quotient by 100.
The quits, layoffs and discharges, and other
separations rates are computed similarly,
dividing the number by employment and
multiplying by 100.

Notes on the data

'The JOLTS data series on job openings, hires,
and separations are relatively new. The full
sample is divided into panels, with one panel
enrolled each month. A full complement of
panels for the original data series based on
the 1987 Standard Industrial Classification
(SIC) system was not completely enrolled in
the survey until January 2002. The supple-

mental panels of establishments needed to
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create NAICS estimates were not completely
enrolled until May 2003. The data collected
up until those points are from less than a
full sample. Therefore, estimates from ear-
lier months should be used with caution, as
fewer sampled units were reporting data at
that time.

In March 2002, BLS procedures for
collecting hires and separations data were
revised to address possible underreporting.
As a result, JOLTS hires and separations esti-
mates for months prior to March 2002 may
not be comparable with estimates for March
2002 and later.

'The Federal Government reorganization
that involved transferring approximately
180,000 employees to the new Department
of Homeland Security is not reflected in
the JOLTS hires and separations estimates
for the Federal Government. The Office of
Personnel Management’s record shows these
transfers were completed in March 2003. The
inclusion of transfers in the JOLTS definitions
of hires and separations is intended to cover
ongoing movements of workers between
establishments. The Department of Home-
land Security reorganization was a massive
one-time event, and the inclusion of these
intergovernmental transfers would distort
the Federal Government time series.

Data users should note that seasonal
adjustment of the JOLTS series is conducted
with fewer data observations than is cus-
tomary. The historical data, therefore, may
be subject to larger than normal revisions.
Because the seasonal patterns in economic
data series typically emerge over time, the
standard use of moving averages as seasonal
filters to capture these effects requires longer
series than are currently available. As a result,
the stable seasonal filter option is used in the
seasonal adjustment of the JOLTS data. When
calculating seasonal factors, this filter takes
an average for each calendar month after
detrending the series. The stable seasonal
filter assumes that the seasonal factors are
fixed; a necessary assumption until sufficient
data are available. When the stable seasonal
filter is no longer needed, other program fea-
tures also may be introduced, such as outlier
adjustment and extended diagnostic testing.
Additionally, it is expected that more series,
such as layofts and discharges and additional
industries, may be seasonally adjusted when
more data are available.

JOLTS hires and separations estimates
cannot be used to exactly explain net changes
in payroll employment. Some reasons why it
is problematic to compare changes in payroll
employment with JOLTS hires and separa-
tions, especially on a monthly basis, are: (1)
the reference period for payroll employment

is the pay period including the 12th of the
month, while the reference period for hires
and separations is the calendar month; and
(2) payroll employment can vary from month
to month simply because part-time and on-
call workers may not always work during
the pay period that includes the 12th of the
month. Additionally, research has found that
some reporters systematically underreport
separations relative to hires due to a num-
ber of factors, including the nature of their
payroll systems and practices. The shortfall
appears to be about 2 percent or less over a
12-month period.

FOR ADDITIONAL INFORMATION on
the Job Openings and Labor Turnover
Survey, contact the Division of Administra-
tive Statistics and Labor Turnover at (202)
961-5870.

Compensation and
Wage Data
(Tables 1-3; 30-37)

The National Compensation Survey (NCS)
produces a variety of compensation data.
These include: The Employment Cost Index
(ECI) and NCS benefit measures of the inci-
dence and provisions of selected employee
benefit plans. Selected samples of these
measures appear in the following tables. NCS
also compiles data on occupational wages and
the Employer Costs for Employee Compen-
sation (ECEC).

Employment Cost Index

Description of the series

The Employment Cost Index (ECI) is a
quarterly measure of the rate of change in
compensation per hour worked and includes
wages, salaries, and employer costs of em-
ployee benefits. It is a Laspeyres Index that
uses fixed employment weights to measure
change in labor costs free from the influence
of employment shifts among occupations
and industries.

The ECI provides data for the civilian
economy, which includes the total private
nonfarm economy excluding private house-
holds, and the public sector excluding the
Federal government. Data are collected each
quarter for the pay period including the
12th day of March, June, September, and
December.

Sample establishments are classified by
industry categories based on the 2002 North
American Classification System (NAICS).
Within a sample establishment, specific job



categories are selected and classified into
about 800 occupations according to the 2000
Standard Occupational Classification (SOC)
System. Individual occupations are com-
bined to represent one of ten intermediate
aggregations, such as professional and related
occupations, or one of five higher level aggre-
gations, such as management, professional,
and related occupations.

Fixed employment weights are used
each quarter to calculate the most aggregate
series—civilian, private, and State and local
government. These fixed weights are also
used to derive all of the industry and occu-
pational series indexes. Beginning with the
March 2006 estimates, 2002 fixed employ-
ment weights from the Bureau’s Occupa-
tional Employment Statistics survey were
introduced. From March 1995 to December
2005, 1990 employment counts were used.
These fixed weights ensure that changes in
these indexes reflect only changes in com-
pensation, not employment shifts among
industries or occupations with different levels
of wages and compensation. For the series
based on bargaining status, census region
and division, and metropolitan area status,
fixed employment data are not available. The
employment weights are reallocated within
these series each quarter based on the cur-
rent ect sample. The indexes for these series,
consequently, are not strictly comparable
with those for aggregate, occupational, and
industry series.

Definitions

Total compensation costs include wages,
salaries, and the employer’s costs for em-
ployee benefits.

Wages and salaries consist of earnings
before payroll deductions, including produc-
tion bonuses, incentive earnings, commis-
sions, and cost-of-living adjustments.

Benefits include the cost to employers
for paid leave, supplemental pay (includ-
ing nonproduction bonuses), insurance,
retirement and savings plans, and legally
required benefits (such as Social Security,
workers’ compensation, and unemployment
insurance).

Excluded from wages and salaries and
employee benefits are such items as payment-
in-kind, free room and board, and tips.

Notes on the data

The ECI data in these tables reflect the
con-version to the 2002 North American
Industry Classification System (NAICS) and
the 2000 Standard Occupational Classifica-
tion (SOC) system. The NAICS and SOC data

shown prior to 2006 are for informational
purposes only. ECI series based on NAICS
and SOC became the official BLS estimates
starting in March 2006.

'The ECI for changes in wages and salaries
in the private nonfarm economy was pub-
lished beginning in 1975. Changes in total
compensation cost—wages and salaries and
benefits combined—were published begin-
ning in 1980. The series of changes in wages
and salaries and for total compensation in
the State and local government sector and
in the civilian nonfarm economy (excluding
Federal employees) were published begin-
ning in 1981. Historical indexes (December
2005=100) are available on the Internet:
www.bls.gov/ect/

ADDITIONAL INFORMATION on the
Employment Cost Index is available at
http://www.bls.gov/ncs/ect/home.htm or
by telephone at (202) 691-6199.

National Compensation Survey
Benefit Measures

Description of the series

NCS benefit measures of employee ben-
efits are published in two separate reports.
The annual summary provides data on the
incidence of (access to and participation
in) selected benefits and provisions of paid
holidays and vacations, life insurance plans,
and other selected benefit programs. Data on
percentages of establishments offering major
employee benefits, and on the employer and
employee shares of contributions to medical
care premiums also are presented. Selected
benefit data appear in the following tables. A
second publication, published later, contains
more detailed information about health and
retirement plans.

Definitions

Employer-provided benefits are benefits
that are financed either wholly or partly by
the employer. They may be sponsored by a
union or other third party, as long as there
is some employer financing. Howeve