
mployment in the United States is becom-
ing increasingly polarized, growing ever 

more concentrated in the highest- and lowest-
paying occupations and creating growing income 
inequality.  The causes and consequences of this 
trend are often considered in the context of what 
has been a relatively “ jobless” recovery from the 
Great Recession.  
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Market changes involving middle-skill jobs in 
the U.S.  are hastening labor market polariza-
tion.  The distribution of jobs by skill level has 
shifted dramatically since 1980 (Chart 1).  The 
number of jobs requiring medium levels of skill 
has shrunk, while the number at both ends of the 
distribution—those requiring high and low skill 
levels—has expanded.  
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These cha nges have been relat ively 
abrupt, with losses in routine employ-
ment concentrated in the recessions of 
1990–91, 2001 and especially 2008–09.  
Unlike with earlier downturns, middle-
skill jobs were not recovered in the expan-
sions that followed these contractions.  

Start of Polarization 
The rise in the shares of high-skill and 
low-sk i l l jobs became ev ident about 
two decades ago (Chart 2).  The U.S.  
labor market did not experience much 
polarization in the 1980s: Low-skill jobs 
were replaced by high-skill jobs, while the 

This declining prominence of middle-
sk i l l jobs is not driven by changes 
in labor market institutions, such as 
declining unionization.  Rather, an 
increase in automation of routine tasks, 
a relative scarcity of skilled workers 
and to a lesser extent, relocation of 
jobs outside the country have led to 
the relative expansion of two kinds of 
jobs in the U.S.  The number of people 
performing low-skill, low-pay, manual 
labor tasks has grown along with the 
number undertaking high-skill, high-
pay, nonroutine, principally problem-
solving jobs.
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number of middle-skill jobs remained 
largely unchanged.  Instead, polarization 
began about 25 years ago, in the early 
1990s, and intensified in the last decade.

Disappearing Jobs
Occupations are classified by skill level 
in the Employment Classification Grid.  
Manual jobs are disting uished from 
cognitive jobs (the rows) and routine 
from nonroutine jobs (the columns).  
Cognitive nonroutine jobs are usually 
high-skill jobs (in green) that require 
performing abstract tasks such as prob-
lem solving, intuition and persuasion.  
These typically require a college degree.  
Manual nonroutine jobs are mostly low-
skill jobs (in pink) that involve manual 
tasks and require personal traits such as 
situational adaptability, visual/language 
recognition and in-person interaction.  
These usual ly do not require a high 
school diploma.  

Both cognitive routine and manual rou-
tine jobs tend to be middle-skill jobs (in 
blue) that require the ability to follow 
precise, well-understood procedures, 
which can, in principle, be carried out 
by a computer.  Often, middle-skill jobs 
require a high school diploma or even a 
higher level of education.  
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or nicolel@ccee.net.
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Routine jobs have declined from 58 per-
cent of employment in 1981 to 44 per-
cent in 2011, while both types of non-
routine jobs have expanded (Chart 3A).  
Out of the overall routine-job decline 
of 14 percentage points, 10 percentage 

points were replaced by higher-paying 
high-skill (nonroutine cognitive) jobs.  
The remaining 4 percentage points were 
downgraded to lower-paying low-skill 
(nonroutine manual) jobs (Chart 3B).  
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The biggest declines in cognitive routine 
jobs were concentrated in such occupa-
tions as administrative support and sales.  
Examples of rapidly declining jobs are 
brokers, clerks, tellers, cashiers, telemar-
keters, t it le examiners, book keepers, 
insurance underwriters, travel agents and 
technicians.  Among the manual routine 
jobs on the decline are mail carriers, driv-
ers, cooks and engravers.  

Labor Market Change
Unions’ declining share of the workforce 
and the falling, inf lation-adjusted mini-
mum wage are often mentioned among 
potential drivers of labor market polariza-
tion.  However, they likely don’t play an 
important role.  While polarization is an 
economywide phenomenon, labor unions’ 
greatest presence is in the manufacturing 
and public sectors that represent a small 

and shrinking share of employment.  

Meanwhile, the real (inf lation-adjusted) 
m in i mu m wage decl ined shar ply in 
the 1980s, but then stabilized and even 
increased.  This timing is at odds with 
the rising tide of polarization, which 
started in the 1990s and has intensified 
ever since.

Moreover, patterns of polarization simi-
lar to those in the U.S.  have been found in 
16 developed European countries whose 
labor ma rket i nst it ut ions ma rked ly 
differ.1  Thus, changes in labor market 
institutions are unlikely to play a big role 
in polarization’s growth.

Labor Supply Changes
The effects of changes in the composition 
of the labor force, especially by gender 
and education, are a notable factor.  While 
women were hit much harder than men by 
the disappearance of middle-skill jobs, the 
majority of women managed to upgrade 
their skil ls and find better-paying jobs 
(Chart 4).  By comparison, more than half 
of men who lost middle-skill jobs had to 
settle for lower-paying occupations.  Wom-
en’s higher rates of education attainment 
are a potential reason for this difference.

The rate of increase in the ratio of workers 
with a college degree relative to those with 
a high school diploma f lattened in the 
early 1980s, contributing to a steep rise 
in college earnings premium from 10 per-
cent in 1982 to 100 percent in 2008 (Chart 
5).  One reason why so many more men 
were unable to find higher-paying jobs 
and settled for lower-paying occupations 
is their relatively lower level of education.

Driving Labor Demand
Nevertheless, changes in the composi-
tion of the labor force cannot explain 
why middle-skill jobs are disappearing in 
the first place.  The leading explanation 
is automation of routine tasks.  The in-
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Don’t miss this unique opportunity to leverage your support for the Colorado Council for Economic Education 
(CCEE) by making a membership contribution on or before Colorado Gives Day, Tuesday, December 9, 2014.  
Colorado Gives Day is an annual statewide event to celebrate and increase philanthropy in Colorado through 
online giving and for the first time, features a $1 Million Incentive Fund.  Go to www.ColoradoGives.org/CCEE any 
time before December 9th to conveniently register your donation to be charged to your credit card on Colorado 
Gives Day.  

Please help CCEE improve economic and personal finance education for Colorado young people by 
renewing your membership with a donation on or before December 9th at www.ColoradoGives.org/CCEE.

Go to www.ColoradoGives.org/CCEE before December 9th to make a donation

Support the Colorado Council for  
Economic Education and be a part of  
Colorado’s top fundraising event of the year.  
This fifth annual one-day, online initiative will 
raise millions for local nonprofit organizations.  Please 
donate to CCEE on or before December 9, 2014 to be included.

www.ColoradoGives.org/CCEE 

Thank you for your support!

ROB CLINTON
President

MICHELE WARREN
Board Chair
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Go to www.CCEE.net/programs.htm to check out programs offered by CCEE.
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What Teachers and Students are Saying about CCEE’s Programs

This program gave us the opportunity to learn about the different ways and methods of investing, but we 
were able to learn from experience rather than just from a text book! We actually got to practice what we 
learned, which helped to reinforce the topics and make it way more interesting!

- Student, Jenkins Middle School, Colorado Springs

I enjoy the fact that my students are so interested in 
the stock market. I love the fact that they will come ask 
me if it is our stock market day or not.

- Nicole McGee, Teacher,  Abner Baker Central, Fort Morgan

CCEE is responsible for a huge change in my 
attitude towards economics. I have taken 21 
CCEE classes.

- Katherine Thomson, Teacher, South High School, Pueblo

CCEE’s New Online Class: Teaching Personal Financial Literacy in the Elementary Grades    
September 8 - October 7 and September 22 - October 31   |   online

This Personal Financial Literacy (PFL) program delivers engaging, college-accredited professional development for elementary teachers in an engaging style 
through real-world stories illuminating principles of economics with sound pedagogy. See www.learnpfl.com.  Founding sponsor: Great-West Financial

The Economics of Oil and Gas Development in Colorado  
September 13   |   Denver

Controversial issues abound in social studies, and this class is framed as an exercise in teaching those issues.  Delving into a contemporary hot button issue 
(hydraulic fracturing), this is a professional development opportunity to become well-informed about a timely issue and how to develop the skills to explore 
it with your students. Support provided by: Xcel Energy Foundation

A Day of Supply & Demand, How to Teach One of the Most Fundamental Principles of Economics  
September 27   |   Denver

Targeted directly to the 7th Grade Level Expectations in the Colorado Academic Standards and designed to help you teach this powerful model.  Become more 
fluent in graphing, analysis, and interpreting real-world events.  Activities and ready-made props to increase your students’ interest and involvement included. 
Support provided by: Xcel Energy Foundation

Economic Systems: How to Think About Them, How to Teach Them   
October 4   |   Denver

Befuddled about the terms used to describe economic systems?  This class is targeted to the 6th Grade Level Expectations in the Colorado Academic Standards, 
and is designed to help you coherently think and teach about economic systems, and help your students understand these fundamentals. Support provided 
by: Xcel Energy Foundation

Econ’s Greatest Hits: Classroom Lesson Plans to Use When Teaching Economics 
October 25   |   Colorado Springs

Covering trade, property rights, marginal thinking, circular flow of economic activity, money, inflation and productivity, this class includes activities and 
resources to get students out of their seats and actively engaged in simulations and thought-provoking lessons. Support provided by: Xcel Energy Foundation

Personal Financial Literacy’s Greatest Hits: Classroom Lesson Plans to Use When Teaching Economics 
November 15   |   Denver 

This class covers the wide range of PFL topics – education, income, spending, saving, investing, credit, insurance, etc., and includes background information 
about the underlying principles and demonstrations of the lessons.  Support provided by: Xcel Energy Foundation

The Colorado Council for Economic Education’s  
2014 Fall Classes for Teachers
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creased availability of computing power 
and a rapid reduction in its cost over the 
past three decades has led to computers 
replacing a large number of workers per-
forming routine tasks.

Another, quantitatively less-important 
but qualitatively similar factor has been 
the offshoring of jobs  enabled by global-
ization.  While some routine jobs, such 
as metal workers, machine operators and  
telemarketers, are easily offshored, many 
others, such as cashiers and bank tellers, 
are onsite jobs.  Overal l , whenever a 
worker in a developed country is replaced 
either by a computer or by a worker in a 
less-developed country, the number of 
middle-skill jobs declines.  Laid-off work-
ers must retire or switch to a job in one of 
the nonroutine sectors of the economy.
 
The pace of decline in routine, middle-skill 
jobs as a share of the population since 
1970 has been very uneven (Chart 6).  
The number of routine jobs declined in 
every recession since 1970, as did most 
other types of jobs.  However, routine jobs 
always rebounded during the economic 
expansions that followed the recessions 

of the 1970s and 1980s.  

This pattern changed dramatically in the 
three recessions since 1990.  None of the 
routine jobs lost in these downturns came 
back in the following expansions.  This 
fact fully accounts for the overall loss in 
routine jobs since 1990 and also explains 
the so-called jobless recoveries from the 
1991, 2001 and 2008 recessions.  

Middle-skill, routine jobs still account for 
almost half of all existing jobs.  Unfortu-
nately, as computing power spreads, and 
with more nonroutine tasks becoming 
routine (driverless cars, drones, online 
education, robotic surgery), the pace of 
labor market polarization is unlikely to 
slow down anytime soon.

Note
1 See “Job Polarization in Europe,” by Maarten 
Goos, Alan Manning and Anna Salomons, Ameri-
can Economic Review: Papers and Proceedings, 
vol.  99, no.  2, 2009, pp.  58–63.

[Editor’s Note: This article appeared in the 
May 2014 issue of Economic Letter, pub-
lished by the Federal Reserve Bank of Dallas.  
It is reprinted here with permission.]  

About the Author

Anton Cheremukhin
Senior Research Economist

Federal Reserve Bank of Dallas

A nton Cheremuk hin joined the 
Federal Reserve Bank of Dallas in 
June 2010. His research interests 
include macroeconomics, labor, 
econometrics, growth and devel-
opment. His research focuses on 
understanding quantitatively the 
behavior of the labor market in the 
U.S. over the business cycle and 
modeling it from the point of view 
of search and matching models. 
More recently, Anton has worked 
on the application of information 
t heor y to model i ng econom ic 
behavior, and on understanding 
econom ic t ra nsfor mat ion a nd 
growth in less developed countries 
in a historical perspective. Anton 
received his PhD in economics 
from the University of California, 
Los Angeles.

 



Nonprofit
Organization
U.S.  Postage

PAID
Denver, CO

Permit #2508

3443 So.  Galena Street, Suite 190
Denver, Colorado 80231 
www.ccee.net

Ec
on

om
ic 

Ins
igh

ts
AN

 ID
EA

 P
U

BL
IC

AT
IO

N

INVESTING IN STUDENTS BY TRAINING TEACHERS

Save the Date: 2014 ECONOMIC INSIGHTS SERIES
This autumn, the Colorado Council for Economic Education Economic Insights Series focuses on job creation and its role in the 21st century 
version of the American dream. In a series of two events, leaders from  the energy, retail/manufacturing, healthcare and banking industries will 
discuss how jobs follow consumers, how wealth is created in our regulated business environment, and the path to a robust economy in Colorado.

Economic Insights Panel Discussion
September 18, 2014  |  5:30 pm  |  The University Club

MODERATED BY:   
 Mike Fitzgerald, CEO, Denver South Economic  

Development Partnership

PANELISTS: 
Dave Baker, President, FirstBank, COO, FirstBank Holding Co.

Energy industry representative, to be announced
Jake Jabs, Chairman & CEO, American Furniture Warehouse

Dr. Donna Lynne, President, Kaiser Fdn. Health Plan of Colorado

DISCUSSION POINTS:
•  How are businesses adapting to the current labor market?
•   How is the minimum/living wage debate affecting hiring?
•   How have business strategies changed because of the 

Affordable Care Act?
• Which industry sectors are changing, growing, dying?
•  How are tax policies influencing plans for business growth?

Economic Insights Luncheon
October 30, 2014  |  11:30 am  |  Brown Palace Hotel

“How Idea Creators Become Job Creators”

FEATURING:    
Michael Long, Chairman and CEO, Arrow Electronics, Inc.

Tickets
Contact CCEE Office 

303-752-2323
www.ccee.net 

Sponsorships 
Contact Christine Burtt

303-722-9958 
cqburtt@comcast.net

Host Sponsors


