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Findings

An analysis of labor markets using data on adult educational attainment, occupations, and
job openings in the 100 largest metropolitan areas from January of 2006 to February of 2012
finds that:

H Advertised job openings in large metropolitan areas require more education than all
existing jobs, and more education than the average adult has attained. In the 100 largest
metropolitan areas, 43 percent of job openings typically require at least a bachelor's degree,
but just 32 percent of adults 25 and older have earned one.

H Metro areas vary considerably in the level of education required by job openings posted
online. Roughly half of openings in San Jose, San Francisco, and Washington, D.C. require
a bachelor's degree or higher, while fewer than one-third of openings require a bachelor’s
degree in metropolitan McAllen, TX and Youngstown, OH.

B Unemployment rates are 2 percentage points higher in large metro areas with a short-
age of educated workers relative to demand and have been consistently higher since
before the recession. The gap between education demand and supply is small in Madison,
Washington, Raleigh, and Minneapolis, and large in metro areas throughout California’'s Central
Valley. Both less educated and younger workers are much more likely to be working if they live
in metropolitan areas with a smaller education gap.

H Declines in industry demand and housing prices explain most of the recent cyclical
increases in metropolitan unemployment rates, but education gaps explain most of the
structural level of metropolitan unemployment over the past few years. Changes in house
prices (prompting a reverse wealth effect) and industrial demand explain roughly three-quar-
ters of the trend in unemployment rates across large metropolitan areas since the recession
began. However, metropolitan education gaps explain roughly two-thirds of variation in the
level of unemployment across metro areas, posing a longer-run challenge for many regional
labor markets.

H Metro areas with higher education gaps have experienced lower rates of job creation and
job openings over the past few years. Educational attainment, overall and relative to existing
demand, benefits metro areas by making workers more employable and firms more competi-
tive and entrepreneurial-thus leading to more job openings for less educated workers. By con-
trast, education gaps do not appear to be related to employer difficulty in filling job openings
in metro areas.

In the short-term, unemployment rates are unlikely to come down to their pre-recession lev-

els without improvements in housing markets and consumer demand. Yet high educational
attainment is essential for the health of metropolitan labor markets before, during, and after
recessions. Educational attainment makes workers more employable, creates demand for com-
plementary less educated workers, and facilitates entrepreneurship. To better train less educated
adults, non-profit organizations, community colleges, and governments can use detailed job
openings data to align training curricula and certifiable skills with employer demand.



Introduction

he national picture of economic recovery is ambiguous and frustrating in its inconsistency,

as evidenced in the varied paths of the nation’'s metropolitan areas. Some metropolitan labor

markets have nearly recovered their pre-recession unemployment rates. For example, in 19

large metropolitan areas, the unemployment rate, as of May 2012, is less than 2 percentage
points above its pre-recession minimum. In another group of 31 metro areas, the unemployment rate is
at least 4 percentage points above its pre-recession minimum.

Despite the wide variation in economic health across the country, economic policies in Washington
are generally debated and formulated as if all regions had the same economic experience. The federal
policy debate about what can be done to address the slow recovery (and stave off a disaster if Europe
falters) has been highly polarized between those who support more stimulus (monetary or fiscal) and
those calling for regulatory and tax reform, in the context of a smaller public sector.! Other ideas rel-
evant to housing, education, and training have been largely ignored or faltered politically, despite the
possibility of readily adapting them to regional circumstances.

Central to this discussion is the need to distinguish between short-term (i.e. cyclical) and long-term
(i.e. structural) characteristics.? Over the short term, severe financial crisis and subsequent public sec-
tor debt crisis in Europe have dragged down U.S. GDP growth and the demand for goods and services.
Over the long term, there has been a shift in developed countries towards higher skilled non-routine
labor since the 1960s and 1970s. The creation and adoption of new information technologies have
displaced routine work while making educated workers more productive.’

The slow recovery has raised concerns that the Great Recession exacerbated structural issues in
the labor market. As Figure 1shows, the jobs recovery since the Great Recession ended has been the
weakest in the post-World War Il era. Using National Bureau of Economic Analysis recession dates, the
current period is the only recovery since 1948 in which jobs have not recovered their pre-recession
level after three years.*

Figure 1. Level of U.S. employment three years after end of recession divided by level
of employment at the start of recession, 1948-2012
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Source: Brookings analysis of Bureau of Labor Statistics data, using NBER recession dates. Start of recession is first month of
recession, and three years after recession is three years after the last month of recession.
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Observing the labor market difficulties of less educated workers and various other factors, a num-
ber of economists have suggested that employers may be finding it difficult to find qualified candi-
dates to fill jobs openings, causing higher unemployment.® Indeed, surveys of employers find that
many report difficulty filling vacancies.®

The importance of education to the labor market notwithstanding, the evidence suggests that the
need for higher education is mostly a long-term problem that is not the primary factor responsible
for increasing unemployment rates since the recession began; the fall in demand for goods and
services has played a stronger role in recent changes in unemployment.” The problem is a lack of job
openings, rather than difficulty filling available jobs. Given that more than half of new jobs typically
come from establishments started within five years, the lack of openings implies a need for more
entrepreneurship, as well as higher demand.8

Yet, beyond difficulty filling existing jobs, inadeguate education can have other important short-
term consequences, weakening recovery. A number of scholars have documented the strong relation-
ship between education and entrepreneurship and various metrics of economic dynamism.® A lack of
job openings is typically considered a cyclical problem, but it may have structural roots as well. Less
educated regional labor markets may lack entrepreneurs who start or expand businesses, leading
to fewer overall openings and fewer openings for less educated workers. Educated workers create
demand for less educated workers in two ways: by buying goods and services provided by less edu-
cated workers and by employing them directly in businesses they start.

To investigate these issues, this study focuses on how the degree of balance between the supply
of and demand for education affects unemployment and job openings in metropolitan labor markets.
Given the wide variation in economic health across regions, an analysis of metropolitan areas has
the potential to uncover patterns that are lost in national data. The goal is to distinguish educational
matching issues from cyclical and other structural issues that may also be of significance in prolong-
ing this recession.

This paper aims to provide metro, state, and national policy makers and voters with a better sense
of the specific problems facing metropolitan labor markets. It analyzes job openings data in the
nation’s 100 largest metropolitan areas, in combination with a variety of other economic indicators. It
updates a Brookings study from September 2011 focused on the educational requirements of existing
jobs in metro areas.® After explaining the methodology, the report examines trends in the demand
for educated labor and how a gap between education supply and demand is related to unemploy-
ment. Next, the analysis attempts to distinguish between cyclical and structural effects before turn-
ing to an explanation of how an education gap might affect both by limiting job creation. It concludes
with a discussion of the implications of these findings for public policy.

Methodology

his section provides a basic summary of the data and methods used to create the key
variables employed in this analysis. The methodological appendix presents more detailed
information on technical aspects of the analysis, as well as some of the metrics used in the
report.

Job Openings

Data on job openings come from the Conference Board Help Wanted Online Data Series (HWOL).
These data represent all online advertised job vacancies, which are accumulated from a large number
of job boards before removing duplicate announcements. Data used in this report cover the period
from January of 2006 to February of 2012 for only the 100 largest metropolitan areas in the United
States. The data were aggregated to detailed occupational codes (using the six digit Standard Occu-
pational Classification system from the Bureau of Labor Statistics) for each metropolitan area.

Most labor market studies look at existing jobs, and track net job creation and destruction to exam-
ine progress over time. However, for most people looking for a job, the most important set of jobs are
vacancies, which are driven in large part by turnover." Openings data track jobs that are currently
available.
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The fact that the HWOL database is based on advertised online vacancies raises questions as to
whether or not certain kinds of jobs are more or less likely to be advertised online. The appendix
analyzes the potential bias.” The reader should keep in mind that metro areas with a disproportionate
number of jobs in computer, restaurant, or retail occupations may see the educational requirements of
their jobs over-stated by these data. For that reason, alternative education gap measures will also be
reported based on all existing jobs (i.e. those already filled) and a comprehensive measure that consid-
ers the educational requirements of both vacant and filled jobs.

Educational requirements of Job Openings

To measure education demand per occupation, the distribution of educated workers is calculated
across six education categories (less than high school, high school, some college, Associate's degree,
Bachelors degree, Masters, Doctorate/Professional degree) for every minor occupational category

in the United States.® The data required to do this come from various years of the Census Bureau'’s
American Community Survey, with the most recent year being 2010."4

This approach assumes that the education attained by the average U.S. worker for a given occu-
pation indicates the years of education demanded by employers for that same occupation across
regions. Levels of educational attainment, such as less than high school, are assigned years of
education based on the median years of education for people in each educational category.® The
educational requirements for each occupation were calculated for each year, and then matched to job
openings data. A metropolitan area-level measure of education demand is then generated based on
the occupational category of every job opening in that metro area. In other words, the average years
of education demanded by all job openings in a metro area is the weighted average of the educational
requirements of each individual job opening in that metro area.

Consider the example of construction trade workers.'® In 2007, 27 percent had less than a high
school diploma; 44 percent had a diploma or equivalent; 5 percent had an associate's degree; 19
percent had some college; 4 percent had a bachelor's degree; 1 percent had a master's degree; and
0 percent had a Ph.D or professional degree. Therefore, a metropolitan economy consisting of only
100 construction trade openings exhibits demand for 27 people without diplomas; 44 with diplomas;
five with associate’s degree, etc. To calculate the average skill years demanded by the metropolitan
economy, one would multiply the percentages quoted above by the number of years of schooling
implied by each educational category. The sum of those products is the years of education demanded.
The result is 12 years of education for the average construction trade workers in 2007, compared to an
average of 13.7 for all occupations. The equation below shows the formula.

Average education demanded for worker in a given occupation =10 x (share with less than high
school diploma) + 12 x (share with high school diploma) +13 x (share with some college) +14 x
(share with associate’s degree) + 16 x (share with bachelor’s degree) + 18 x (share with master’s
degree) + 20 x (share with doctorate or professional degree).

Education gap for metropolitan areas

The education gap is defined in this report as the extent to which demand for educated workers, as
revealed in data on job openings and occupations, exceeds the supply of those workers, as revealed in
data on adult educational attainment, in a given regional labor market.”

The education gap index is calculated as the years of education required by the average job
vacancy in a metropolitan area divided by the years of education attained by the average working-age
person in that metropolitan area. Subtracting by one and multiplying by 100 yields the percentage gap
between supply and demand. Index values greater than zero signal an insufficient supply of educated
workers in the regional labor market relative to demand. Values below zero indicate that the average
worker has enough formal education to do the average job. A value below zero does not mean that all
workers have enough education.

Aside from fact that this measure is a rough estimate of the balance between education supply and
demand in a metro area labor market, it has other limitations. It ignores informal skills learned from
on-the-job-training, non-academic learning, and experience. These would be much more difficult to
measure and compare across metropolitan areas, whereas measures of formal educational attainment
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are fairly standardized.

Measuring education supply is more straightforward. The Census Bureau's American Community
Survey reports the share of working-age metropolitan residents with each level of educational attain-
ment.® The percentages are multiplied by the corresponding years of education to get a measure of
years of education attained (or supplied) by the average metropolitan worker.

This education gap index uses job openings to measure the demand for education, but those are only
a fraction of total demand. So, the report also includes alternative measures of education demand-one
using filled jobs and one using both filled and vacant jobs. These measures combine data from the
Bureau of Labor Statistics and HWOL. For the combined measure, only new vacancies are considered
from HWOL to avoid over-counting openings that are available for more than one month. The number
of jobs in each minor occupation (three-digit SOC code) are combined across the two data sources and
matched to the Census data on educational requirements.

Predicted industry job growth
Alongside education gaps, this report also examines how shifts in industry demand may have affected
metropolitan unemployment rates, particularly during the Great Recession.

To account for the potential impact of metropolitan industrial profiles on metropolitan unemploy-
ment rates, this report constructs a single index to predict total metropolitan job growth based on U.S.
job growth in each of the metropolitan area'’s significant industries.”

The predicted job growth index how a metropolitan area’s employment level would change if each of
its industries grew at the same rate as national employment for those industries.

In practice, the index multiplies the share of total metropolitan jobs for each metro area industry by
the national growth rate of jobs in that industry over the period of interest (e.g. the recession); then,
the metropolitan-specific products are summed to total predicted job growth for the metropolitan area,
weighted by the area’s industry shares. In plain language, the index measures how national trends
affect a metro area, given the metro area's unigue mix of industries.

A key advantage of this index is that it is unlikely to be biased by other aspects of the metropolitan
area, including its unemployment rate, and it concentrates information for roughly 100 industries in
100 metro areas into one single measure for every metropolitan area. To be sure, metropolitan area
trends in industry employment depend on that area’s specific companies and enterprises, only some of
which may track their industry peers in other parts of the country.?® Thus, the results discussed below
should not be not be interpreted as the effect of job growth on unemployment, but rather the effect of
a metro area's industry mix on unemployment.?'

Housing Market Dynamics

The Federal Housing Finance Agency (FHFA) provides time series data on housing prices (using
repeated sales of all mortgages securitized by Fannie Mae or Freddie Mac) by quarter for each met-
ropolitan area. The report uses these data to show how changes in housing prices have affected
metropolitan unemployment. The underlying calculations from the FHFA include all conforming con-
ventional mortgages purchased or securitized by Fannie Mae or Freddie Mac, and are based on repeat
transactions to adjust for differences in housing quality. An annual growth rate in the housing price
index was calculated for each metropolitan area from 2006 up through the first quarter of 2012 for the
regression analyses shown in the appendix. The summary measures reported in tables below show the
housing growth rate over that entire period, 2006 until the first quarter of 2012.
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Control variables

Other control variables are used to account for the fact that metro areas vary in their demographic
compositions, which affects their unemployment rates. Thus, the formal analysis, which is described
in the methods appendix, adjusts for the percentage of workers aged 65 and older, the median age
of the population, and the share of population that is white, black, and foreign-born. These data were
gathered for recent years from the U.S. Census Bureau's American Community Survey.

Data on unemployment rates were obtained from the U.S. Bureau of Labor Statistics (BLS). The
data are annual except for the latest available observation, which is from January of 2012 and not
seasonally adjusted because of data limitations.?? U.S. and metropolitan employment statistics were
obtained from Moody's Analytics and calculated at the three-digit NAICS level.

Analysis

To analyze the data, the report employs a regression analysis to understand the effects of a potential
education gap, housing depreciation, and trends in predicted industry demand, while holding other
factors constant, such as unchanging metropolitan area characteristics and year to year trends that
affect all metros. The main findings here are supported by that background analysis. The methods
appendix describes the details of the more formal techniques.? Data were collected and analyzed for
100 largest U.S. metropolitan areas by population in 2010. Those metro areas are home to roughly 65
percent of all Americans.

Findings

Advertised job openings in large metropolitan areas require more education than all
existing jobs and more education than the average adult has attained.

As of May 2012, the unemployment rate of workers with a high school diploma or less education is 9.9
percent, whereas the unemployment rate of workers with a bachelor’s degree or higher is 3.9 percent.
More educated adults are also much more likely to be in the labor force. The labor force participation
rate for those with a high school diploma or less is just 55 percent, compared to 77 percent for those
with a bachelor’s degree.

One explanation as to why less educated workers struggle to find work is that there just are not
enough job openings available for them. Figure 2 below shows the trend in the educational require-
ments of job vacancies since 2006. A mere 24 percent of all jobs in 2012 are available to workers
without at least some post-secondary education. The plurality of jobs—43 percent—are available only to
highly educated workers with at least a four-year college degree. These trends held fairly steady dur-
ing the recession, after a slight increase in the educational requirements of the average job beginning
in 2007. The housing market crash that began in 2006 lowered demand for less educated construc-
tion workers in particular. The proportional shift towards higher education is modest but notable-the
share of vacant jobs for workers with a high school diploma or less decreased by three percentage
points, from 27 percent to 24 percent.

The struggles of less educated workers are more apparent when openings data are compared with
data on the educational attainment of the unemployed. Figure 3 shows how job opportunities for the
unemployed varied by education group both before and after the recession, in 2007 and 2011. In both
years, highly educated unemployed workers had many more openings available to them. In 2007, there
were 12.0 jobs available (over the entire year) for every one job seeker with a bachelor’s degree or
higher. This compares to just 2.9 jobs for workers with a high school diploma or less and 6.5 jobs for
those with some college or an associate's degree. In 2011, there were many fewer jobs available overall,
but the gap by education remained. For those with no post-secondary education, the rate was just
1.6 annual openings for every unemployed worker, compared to 5.6 openings for unemployed work-
ers with a bachelor's degree. These findings suggest that the recession did not significantly alter the
underlying labor market trend that favors workers with more education.

While roughly 40 percent of the U.S. population aged 25 and older living in large metro areas has
a high school diploma or less, only 25 percent of jobs advertised online are available for workers with
that level of education. A somewhat higher share (34 percent) of all jobs—vacancies and existing

n BROOKINGS | August 2012



Figure 2. Job openings in the 100 largest metropolitan areas by level of education required,
2006 to February 2012
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Source: Brookings analysis of Conference Board HWOL. Low refers to jobs that require a high school diploma or less, medium
refers to some college or an Associate’s degree, and high refers to a bachelor’s degree or higher.

Figure 3. New Annual Job Openings per Unemployed Worker by Education Level
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Source: Brookings analysis of Conference Board HWOL, Census Bureau American Community Surveys, and Bureau of Labor
Statistics. Population of unemployed workers is limited to those between the ages of 25 and 64. Openings are only new open-
ings to avoid over-counting reposted openings.
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Figure 4. The share of adults aged 25 and older by level of education in large metro areas
compared to the share of 2012 job openings by level of education
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Source: Brookings analysis of Conference Board HWOL data, the Bureau of Labor Statistics (BLS), and the 2010 American
Community Survey. Metro area educational attainment rates are weighted by population. Openings refers to all online vacan-

cies, while openings and existing jobs also includes all jobs currently filled, as reported by the BLS.

40%

High School or

34%

25%

less

28%

Some college or

33% gp0y,

associate's degree

32% 32% from openings

Bachelor's degree or
higher

43% B Share of adults
25 and older

Share of jobs
& existing jobs

Share of jobs
from openings

Table 1. Job vacancies in January and February of 2012 by Educational Requirements and Minor Occupation

Number of Average year Percent of workers with bachelor's
openings of education, 2012 degree or higher education, 2012

Computer Occupations 859,833 15.4 63%

Health Diagnosing and Treating Practitioners 443,611 16.7 71%

Other Management Occupations 196,199 14.6 47%

Financial Specialists 184,312 15.6 71%

Business Operations Specialists 183,574 15.0 56%

Sales Representatives, Services 178,859 14.5 48%

Engineers 177,581 16.0 79%

Information and Record Clerks 177,194 13.3 19%

Advertising, Marketing, Promotions, Public Relations,

and Sales Managers 168,646 15.3 66%

Supervisors of Sales Workers 164,610 13.6 28%

Source: Brookings analysis of data from the Conference Board’s HWOL series, and the 2010 American Community Survey. Roughly two-thirds of of these openings are

new; the rest are repeated for at least one month and so overstate the total number of eventual jobs.

jobs—are available to these workers. Similarly, while about 32 percent of all adults have a bachelor'’s
degree, and 32 percent of all jobs are in occupations that typically require that degree, the same is
true for fully 43 percent of advertised vacancies. Insofar as online vacancies have higher-than-average
educational requirements, less educated jobseekers may have to depend more on physical searching
and social networks, and will have a harder time relying on computer-based methods for job search.
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Many of the occupations advertised most online have relatively high educational requirements.
Table 1 lists the 10 minor occupations with the largest number of job openings in the first two months
of 2012 in large metro areas. For eight of these ten occupations, the share of workers with a bachelor’s
degree or higher is above the share of adults aged 25 and older in large metropolitan areas with a
bachelor’s degree or higher (32 percent). The most heavily advertised online job vacancies are in
Computer Occupations, which typically demand at least a bachelor’s degree. Other heavily demanded
and high-education occupations include Health Diagnosing and Treating Practitioners (in which more
than half of the jobs are for registered nurses), Financial Specialists, and Engineers.

Metro areas vary considerably in the level of education required by job openings
posted online.
Even within the 100 largest metropolitan areas, demand for education varies considerably. As Table 2
shows, 56 percent of advertised openings in San Jose and 49 percent in San Francisco, Washington,
and Bridgeport metro areas require a bachelor’s degree or higher, while less than one-third do in
McAllen, Texas, Honolulu, Youngstown, Ohio, and Cape Coral, Florida.

Current demand for workers with at least a bachelor's degree—as indicated by online job vacancies—
exceeds supply in all but one large metro area, Madison; even there, the margin is just two percentage
points. In the average large metro area, the rate of college degree attainment is 10 percentage points

Table 2. Metro area with the highest and lowest level of demand for workers with a bachelor’'s degree or higher,
relative to all existing jobs and educational attainment rates, 2012

Share of job openings Share of existing jobs Bachelor's degree or

requiring a bachelor's requiring a bachelor's higher attainment

degree or higher, 2012 degree or higher, 2011 rate, 2010
Large metro areas with the highest level of demand for workers with a bachelor’s degree or higher
San Jose-Sunnyvale-Santa Clara, CA 56% 36% 45%
San Francisco-Oakland-Fremont, CA 49% 32% 43%
Washington-Arlington-Alexandria, DC-VA-MD-WV 49% 37% 47%
Bridgeport-Stamford-Norwalk, CT 49% 31% 44%
Seattle-Tacoma-Bellevue, WA 48% 31% 37%
Boston-Cambridge-Quincy, MA-NH 48% 33% 43%
Atlanta-Sandy Springs-Marietta, GA 47% 30% 34%
New York-Northern New Jersey-Long Island, NY-NJ-PA 46% 31% 36%
Chicago-Joliet-Naperville, IL-IN-WI 46% 29% 34%
Hartford-West Hartford-East Hartford, CT 45% 32% 35%
Large metro areas with the lowest level of demand for workers with a bachelor’s degree or higher
Oklahoma City, OK 34% 27% 28%
New Orleans-Metairie-Kenner, LA 34% 26% 27%
Toledo, OH 34% 26% 24%
North Port-Bradenton-Sarasota, FL 33% 25% 27%
Scranton--Wilkes-Barre, PA 33% 25% 22%
Tulsa, OK 33% 26% 25%
McAllen-Edinburg-Mission, TX 32% 27% 16%
Honolulu, HI 32% 28% 32%
Youngstown-Warren-Boardman, OH-PA 31% 23% 19%
Cape Coral-Fort Myers, FL 29% 22% 23%
Average 100 largest metro area 39% 28% 29%

Source: Brookings analysis of data from the Conference Board's HWOL series, the BLS, and the 2010 American Community Survey. Job openings are vacancies adver-
tised online. Attainment rate applies to adults 25 years and older.
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Table 3. Metropolitan areas with the most job openings per unemployed worker in 2011 by educational attainment

Workers with high school Worker with bachelor's

All workers diploma or less, 2011 degree or higher, 2011

Metro areas with most vacancies per unemployed worker with bachelor’s degree or higher

Harrisburg-Carlisle, PA 4.0 4.3 14.5
Des Moines-West Des Moines, IA 4.4 41 13.0
Omaha-Council Bluffs, NE-IA 5.6 3.6 12.4
Little Rock-North Little Rock-Conway, AR 3.1 2.5 11.9
Greenville-Mauldin-Easley, SC 2.8 2.1 11.9
Bakersfield-Delano, CA 1.1 0.7 11.5
Tulsa, OK 3.6 3.0 10.7
Honolulu, HI 5.1 4.1 10.3
Baltimore-Towson, MD 3.8 2.4 10.0
Modesto, CA 1.1 0.8 919
Metro areas with most vacancies per unemployed worker with high school diploma or less

Madison, WI 4.7 5.0 7.9
Harrisburg-Carlisle, PA 4.0 4.3 14.5
Honolulu, HI 5.1 4.1 10.3
Des Moines-West Des Moines, IA 4.4 41 13.0
Minneapolis-St. Paul-Bloomington, MN-WI 41 3.9 7.4
Omaha-Council Bluffs, NE-IA 5.6 3.6 12.4
Raleigh-Cary, NC 4.5 3.5 6.6
Oklahoma City, OK 4.3 3.3 8.7
Rochester, NY 2.5 3.1 4.7
Pittsburgh, PA 3.4 3.0 8.0
Average of all 100 large metros 2.6 1.9 6.8

Source: Brookings analysis of data from the Conference Board's HWOL series, the BLS, and the 2010 American Community Survey. Workers refer to adults between
the ages of 25 and 64. Vacancies refer to only new vacancies, advertised online, such that openings reposted after one month were not included.

lower than the share of advertised vacancies that require a college degree. The gap between supply
and demand for each metro is explored more directly in the next section.

A more direct way to measure job opportunities and job competition is through openings per
unemployed worker, which also varies widely across metro areas. Metropolitan Omaha, Nebraska, for
example, has the most annual job openings per unemployed worker at 5.6. For workers with bachelor’s
degrees, the rate is 12.4. Yet, even in this market, there are only 3.6 job openings per worker for those
with a high school diploma or less. Table 3 compares the number of job openings by education to
the number of workers by education for the metro areas with the 10 most vacancies per unemployed
worker—for high and less educated workers in 2011.

A surprising mix of metro areas that includes both healthy and struggling labor markets have the
most job vacancies for workers with a bachelor's degree or higher per unemployed worker. The list
includes some metro areas with a large number of overall openings relative to unemployed work-
ers—like Omaha and Des Moines. In these metro areas, all unemployed job seekers tend to have a large
number of openings available to them, not just the highly educated. Yet, in Bakersfield and Modesto
there are roughly 10 times more job openings per unemployed worker for the highly educated than
there are for the less educated. In Greenville, there are four times as many. Even in troubled metro
economies, there are opportunities for highly educated workers.

The bottom of the table lists the metro areas with the most job openings for every less educated
unemployed worker. These are the metro areas with the most job opportunities for unemployed work-
ers who have not attended college. They tend to be areas that are generally doing well, like Madison,
Raleigh, and Pittsburgh.
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The results have largely focused on demand from the perspective of job vacancies advertised online.
It is worth noting that existing jobs tend to require considerably less education than those advertised
online; this partly due to the fact that some businesses—like restaurants—are less likely to advertise
on-line, but it also represents a shift in demand. The difference in education requirements between
existing jobs and open jobs means that many metro areas will have to adjust to the reality that for
every retirement, layoff, or expansion, the replacement jobs or new jobs will require more education.
This presents a major challenge to many less educated workers and less educated metros.

Unemployment rates are 2 percentage points higher in large metro areas with a short-
age of educated workers relative to demand, and have been consistently higher since
before the recession.

The preceding analysis implies that there are large mismatches in the supply of and demand for edu-
cated workers in many metropolitan areas. The question is: Does this mismatch translate into higher
unemployment? The answer appears to be yes.

Metro areas were classified into those with high or low education gaps, depending on whether they
were above or below the average of all large metro areas on the education gap index. Those with a
high education gap—where demand is much larger than supply—have an average unemployment rate,
as of in May 2012. This compares to just 7 percent for metro areas with below average education gaps.
Figure 5 presents these results.

Even if the aggregate unemployment rate is lower in metro areas that are well educated for their
jobs, some might predict that the unemployment rate for less educated or less experienced work-
ers might be higher. Indeed, it would seem that in metro labor markets with a high share of educated
workers, less educated or experienced workers would have a difficult time competing.

Paradoxically, however, metro areas with the most highly educated workers relative to demand
also have the lowest unemployment rates for both less educated and less experienced workers, as
Figure 5 shows. The opportunities for those with the least education are often in the metro area
labor markets with the most education. This is not an entirely novel finding. Urban economists have
shown that higher-educated workers in high-tech and other exporting sectors stimulate demand
for local service jobs that employ less educated workers.?* Moreover, college educated workers are
much more likely to employ others in their own business.?® To be sure, living in a metro area with

Figure 5. Average unemployment rates overall, for less educated workers, and for the youth,
by Education Gap, in the 100 largest metropolitan areas
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Source: Brookings analysis of Conference Board HWOL, BLS, and 2010 American Community Survey. Unemployment rate of
less educated workers refers to those with a high diploma or less education. Youth refers to adults between and including the
ages of 18 and 24.
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Table 4. The education gap and unemployment rates for all workers, less educated workers, and youth
by large metro area, 2010

Education Unemployment Less educated Youth
gap for rate, unemployment unemployment
openings, 2012 January 2012 rate, 2010 rate, 2010

Metro areas with smallest education gap for job openings
Madison, WI -1.1% 5.3 9.2 10.8
Honolulu, HI 0.2% 5.7 8.9 14.3
Provo-Orem, UT 0.5% 5.9 12.8 14.2
Raleigh-Cary, NC 1.3% 8.4 14.6 19.4
Washington-Arlington-Alexandria, DC-VA-MD-WV 1.4% 5.7 10.6 19.3
Rochester, NY 1.8% 8.6 8.8 17.3
Colorado Springs, CO 1.9% 9.6 13.7 19.7
Poughkeepsie-Newburgh-Middletown, NY 2.0% 8.3 9.6 21.3
Charleston-North Charleston-Summerville, SC 21% 7.7 14.9 22.9
Minneapolis-St. Paul-Bloomington, MN-WI 2.4% 5.9 10.4 17.8
Average of 10 metro areas with smallest gap 1.3% 741 11.4 17.7
Metro areas with largest education gap for job openings
Houston-Sugar Land-Baytown, TX 8.3% 7.6 9.9 17.9
Augusta-Richmond County, GA-SC 8.5% 9.1 141 2588
Riverside-San Bernardino-Ontario, CA 8.9% 12.4 18.3 27.5
Stockton, CA 9.7% 16.6 20.5 28.3
Lakeland-Winter Haven, FL 10.8% 10.5 17.6 23.4
Fresno, CA 11.0% 16.9 18.7 241
Modesto, CA 11.8% 16.9 201 32.2
El Paso, TX 13.0% 10 9 18
Bakersfield-Delano, CA 13.7% 15 17.4 24.3
McAllen-Edinburg-Mission, TX 13.9% 11.7 11.9 21
Average of 10 metro areas with largest gap 11.0% 12.7 15.8 24.2
Average of 100 largest metro areas 5.1% 8.7 13.5 20.5

Source: Brookings analysis of Conference Board HWOL, BLS, and 2010 American Community Survey. Unemployment rate of less educated workers refers to those with
a high diploma or less education. Youth refers to adults between and including the ages of 18 and 24.

a relatively low education gap does not solve unemployment. The youth unemployment rate-a
measure of inexperienced workers—is still a startling 19.1 percent in metro areas with low educa-
tion gaps, and the unemployment rate for workers with no college is still 12.7. Yet, both of these are
significantly below—by 3.2 and 1.7 percentage points respectively-comparable unemployment rates
in metro areas with high education gaps.

This pattern can be further illustrated by looking at specific metro areas. As Table 4 shows, the 10
metro areas with the lowest education gaps have relatively low unemployment rates for less edu-
cated and less experienced workers. Some of these metro areas are not particularly high-skilled labor
markets, but they have a strong balance. These include Honolulu, Provo, Rochester, Poughkeepsie,
and Charleston.?® The other five metro areas are characterized by both high demand and high supply
of education, exemplified by Washington, D.C. The implication is that metro areas succeed when their
workers have high educational attainment for their occupations. Whether that is a PhD or Associate's
degree depends on the occupation.

Madison is the only large metro area with more than enough educated workers to meet demand in
job openings, but this competition for high-skilled jobs does not appear to harm the highly educated,
much less the labor market. The unemployment rate of those with a bachelor’s degree or higher is just
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3.7 percent in Madison—well below the large metro average of 4.8 percent. There is no evidence that a
metro area can suffer from being too educated.

At the bottom of the table, metro areas with large education gaps all have low educational attain-
ment rates. Again, five exhibit below-average demand for educated labor, and five exhibit above-
average demand. Job openings in Houston, for example, require an average of 14.5 years of education,
which is above the average for all metro areas, but the average worker in Houston has just 13.3 years
(slightly below the metro average of 13.6). In McAllen, by contrast, vacancies require an average of just
13.9 years of education, but the average worker has obtained a mere 12.2 years.

In metro areas with low education gaps, unemployment rates are considerably lower for the aver-
age worker, for the less educated, and for young adults. The differences are large, between 4 and 6
percentage points. In healthy labor markets, characterized by a highly educated workforce, all groups
do better, even those with the least education and experience.

Notably, a metro area’s education gap does a better job explaining its rate of unemployment than
more straightforward measures of educational attainment alone. The simple correlation coefficient
between a metro area’s rate of bachelor’s degree attainment and unemployment rate in 2010 is -0.53;
the higher the attainment rate, the lower the unemployment rate. The correlation coefficient between
its education gap and unemployment rate using openings is stronger, at 0.66. The correlation with the
alternative education gap measures—using filled jobs and filled jobs combined with vacant jobs—is also
high, at 0.55 and 0.59 respectively. The appendix analyzes these relationships in more detail.

Declines in industry demand and housing prices explain most of the recent cyclical
increases in metropolitan unemployment rates, but education gaps explain most of the
structural level of metropolitan unemployment over the past few years.

The education gap between job openings and workers clearly relates to unemployment in metro-
politan areas. This section explores how its importance ranks alongside other factors that have
contributed to recent metropolitan economic woes, notably industry demand and house prices.

Industry performance

Cyclical national trends in demand for employment by industry can strongly affect unemployment at
the metropolitan level, depending on each metro area’'s unique industrial composition. Job growth
has varied widely across national sectors since 2006, translating to potentially considerable variation
across metropolitan economies.

For example, manufacturing has been strong recently, with 430,000 net jobs added over those two
years, but is still very far from its pre-recession peak. Thus, manufacturing-oriented metro areas like
Akron and Detroit fell a long way down but have seen a strong rebound, however incomplete. The
energy sector—-mining, oil, and gas—is one of the few sectors to fully recover and even surpass pre-
recession employment levels, boosting job growth in places like Oklahoma City. Health care and educa-
tion were the only major sectors with consistent growth throughout the recession and recovery, giving
an advantage to metropolitan areas concentrated in those industries, like Pittsburgh.

While specific companies do better or worse than their same-industry peers, to a large extent, a
metro area’s industry dynamics are like stock market prices, in that metro companies have limited
influence over national and international market trends. Metropolitan areas with employment in grow-
ing industries (those with above-average growth rates) limited the increase in unemployment rates by
0.5 points each year from 2007 to 2012 relative to metro areas with slumping industries (those with
below-average growth rates). Moreover, the level of unemployment was 0.3 percentage points lower
in metro areas with growing industries over a one-year period, relative to metro areas concentrated in
industries with below-average performance.

Housing

Aside from cyclical industry demand, the housing market has greatly affected the depth of recession
and pace of recovery. Some parts of the country—namely California, Florida, and Nevada—were hit
particularly hard by subprime lending and subsequent foreclosures. Foreclosures and rising unemploy-
ment combined to dramatically weaken housing prices, and falling housing prices reduced consumer
demand and local tax revenues.?”
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Metro areas experiencing larger-than average housing price declines from 2006 to 2012 saw unem-
ployment rates increase by half a percentage point more than other metro areas for each year they
had large price declines. Throughout the recession, but especially in 2008, unemployment rate levels
were also significantly higher in metro areas with below average annual housing price growth—by 0.8
percentage points in 2008, and 0.4 percentage points from 2006 to 2012.

Education Gap

How do metropolitan education gaps rank against industry demand and housing price factors in
determining metropolitan unemployment? To answer this question, this analysis employs a regression
that calculates the individual effect of each factor on unemployment, while holding the other factors
constant. To gauge the relative size of the effects of each factor, the analysis compares metro areas
that score well (above average) on each indicator to those that score badly (below average).

The analysis separates short-term unemployment rate changes from the long-term unemployment
rate.?® Figure 6 focuses on annual changes in unemployment, by comparing large metro areas that are
above and below average on each measure. This can be interpreted as the effect on cyclical or short-
term unemployment.

Overall, changes in industry demand and house prices account for the bulk of recent increases
in metropolitan unemployment rates. One can see that the housing market effect peaked in 2008,
when metro areas with below average housing market growth (in the preceding year) experienced a
half percentage point increase in unemployment relative to metro areas with above average housing
price growth. The industry demand and education effects peaked in 2007, adding nearly 0.7 percent-
age points. Across 2006 to 2012, the housing effect explains roughly 34 percent of the increase in
unemployment, while the industry demand effect explains roughly 40 percent, and the education gap
accounts for 27 percent. In short, education gaps have been less important than housing and industry
demand in explaining short-term unemployment rate changes in metro areas.

The education gap has a much stronger relationship with the level of unemployment (i.e., the unem-
ployment rate), as opposed to yearly changes in the measure (Figure 7). Before, during, and after the
recession, metro areas with an above-average education gap had unemployment rates that were an
average of at least two percentage points higher than metro areas with below-average gaps. Here, the

Figure 6. Cyclical Unemployment: Estimated effect of industry demand, education matching,
and housing markets on annual changes in metro area unemployment rates
by percentage point, 2007-2012
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Source: Brookings analysis of Conference Board HWOL, BLS, Moody's Economy.com, the Federal Housing Finance Agency and
2010 American Community Survey. Effect compares unemployment in metro areas that score above average on each metric

to metro areas that score below average.
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Figure 7. Structural Unemployment: Estimated effect of industry demand, education matching,
and housing markets on metro area unemployment rates by percentage point, 2006-2012
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Source: Brookings analysis of Conference Board HWOL, BLS, Moody's Economy.com, the Federal Housing Finance Agency and
2010 American Community Survey. Effect compares unemployment in metro areas that score above average on each metric

to metro areas that score below average.

housing and industry demand effects are more muted, though still significant; they have also gained
in importance over the last year as industrial recovery has helped lower unemployment. Over the
entire period, the education gap accounts for 67 percent of the level of unemployment, while housing
accounts for 22 percent and industry demand just 10 percent. In this way, the education gap exerts
more of a long-run impact on metropolitan unemployment.

Each metro area can be ranked on the three main factors.?® As one can see in the figures showed
above, the relative importance of each depends on whether one is looking at changes in the unemploy-
ment rate (short-term performance since the recession started) or the level of unemployment (overall
labor market strength).

On recent changes in unemployment, house-price dynamics clearly separate those metro areas at
the top and bottom of the list. Table 5 shows the metro areas with the smallest and largest rises in
unemployment as predicted by their education gap, house-price trend, and industry growth.?° The
top 10 saw unemployment rise an average of 2.5 percentage points from its pre-recession minimum,
compared to 6.4 percentage points in the bottom 10. Pittsburgh has the most resilient labor market
characteristics of any large metropolitan area. While it scores in the top quintile on all three measures,
its greatest strength is in housing prices, which rose 7.3 percent since 2006, even as prices decreased
by 15 percent in the average large metro area. All of the metro areas ranked in the top 10 on resilience
are in the top 20 on house price growth. Likewise, in the metro areas with the lowest predicted unem-
ployment rates—exemplified by Central Valley California—prices have plummeted since 2006.

Turning to the predicted level of unemployment in May of 2012 (Table 6), the rankings change for
most metro areas compared to those based on changes in unemployment. Now, the education gap has
larger weight, and so Rochester moves into the top spot, because of its well-matched labor force and
stable, if low priced, housing markets. Madison is third, despite being hobbled by jobs losses in state
government. The major difference between high-ranking metro areas and low-ranking metro areas is
the education gap, which is roughly 8 percentage points lower in high-ranking metro areas. This com-
pares to a difference of just 5 percentage points in Table 5.

Inland California is home to the six of the ten metro areas with the weakest labor market fundamen-
tals, including the four with the lowest scores. Joining them are metro areas in Nevada, Florida, and
Texas that are also plagued by relatively low educational attainment rates and weak housing markets,
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Table 5. Large metro areas with most recession resilient short-term labor markets based on education matching,

housing market performance, and industry demand

Predicted Change in Predicted change
Average Housing Price Industry unemployment rate in unemployment
education gap, Growth, Growth, since pre-recession rate since
2010-2012 2006-2012Q1 2010Q1-2012Q1 minimum pre-recession minimum

10 metro areas with most resilient labor markets based on predicted change in unemployment rate

Pittsburgh, PA 3.1% 7.3% 3.0% 2.3 1.6
Tulsa, OK 4.5% 6.1% 3.3% 1.6 1.6
Oklahoma City, OK 3.7% 5.8% 3.0% 0.7 1.8
Buffalo-Niagara Falls, NY 2.6% 9.1% 2.6% 3.6 1.9
Houston-Sugar Land-Baytown, TX 8.7% 9.1% 3.6% 2.6 1.9
Rochester, NY 1.6% 4.0% 2.6% 3.4 1.9
Wichita, KS 6.1% 5.4% 3.2% 2.9 2

Knoxville, TN 3.3% 1.2% 2.8% 2.6 2.1
Austin-Round Rock-San Marcos, TX 3.3% 12.7% 2.2% 2.1 2.2
Greenville-Mauldin-Easley, SC 6.1% 2.6% 3.1% 8 2.3
Average of strongest metros 4.3% 6.3% 2.9% 2.5 1.9

10 metro areas with least resilient labor markets based on predicted change in unemployment rate

Miami-Fort Lauderdale-Pompano Beach, FL 6.8% -44.6% 2.6% 5.1 5.1
Cape Coral-Fort Myers, FL 41% -52.2% 2.2% 5.8 5.4
Las Vegas-Paradise, NV 8.0% -60.0% 2.8% 7.6 5.8
Lakeland-Winter Haven, FL 11.4% -43.2% 2.6% 5.6 5.8
Sacramento--Arden-Arcade--Roseville, CA 6.4% -45.3% 1.7% 5.7 5.9
Riverside-San Bernardino-Ontario, CA 9.2% -48.3% 2.3% 6.9 6

Bakersfield-Delano, CA 13.9% -49.9% 2.6% 6.1 6.5
Stockton, CA 10.0% -58.6% 2.0% 71 6.9
Fresno, CA 11.1% -48.0% 1.6% 6.9 6.9
Modesto, CA 11.9% -59.7% 2.1% 7.6 74
Average of weakest metros 9.3% -51.0% 2.3% 6.4 6.1
Average of 100 largest metro areas 5.3% -15.1% 2.6% 3.5 3.5

Source: Brookings analysis of Conference Board HWOL, BLS, Moody’s Economy.com, the Federal Housing Finance Agency and 2010 American Community Survey.

Metro areas are ranked according to the predicted change in unemployment from each metro area’s pre-recession minimum annual unemployment rate to the

most current rate as of writing (May of 2012). The education gap measure displayed here uses 2010, 2011, and 2012 openings data but only 2010 educational

attainment data.

namely Las Vegas, Lakeland, EI Paso, and McAllen. Theses metro all have wide education gaps, and
with the exception of the Texas metros, their housing markets have suffered severely in recent years.
For three of them—Bakersfield, Lakeland, and Las Vegas—the good news is that their main industries
have bounced back somewhat during the recovery, but it has not been enough to overcome their
other challenges and lower unemployment rates to single digits.

The predicted unemployment rates fit well overall but differ significantly from actual rates for cer-
tain metro areas. For Rochester, Buffalo, and Raleigh, the predicted unemployment rates are consid-
erably below their actual unemployment rates. There are many reasons why this might be the case,
including long-term industrial decline in up-state New York of companies whose industrial peers are
doing better in other locations. Another factor is related to state banking laws. North Carolina—along
with Rhode Island, California, and Nevada—were among the first states to allow banking consolida-
tions, a requlatory decision that resulted in more aggressive sub-prime lending during the most
current housing bubble.’ For similar reasons, metro areas in Texas, which only very recently allowed
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Table 6. The long-term strongest and weakest large metro areas based on education matching, housing market

performance, and industry demand

B

Average Housing Price Predicted Industry Unemployment Predicted
education gap, Growth, Growth, Rate, Unemployment Rate,
2010-2012 2006-2012Q1 2010Q1-2012Q1 May 2012 May 2012

10 metro areas with the strongest labor markets based on predicted unemployment rate

Rochester, NY 1.6% 4.0% 2.6% 8 515
Pittsburgh, PA 3.1% 7.3% 3.0% 6.6 515
Madison, WI -1.2% -4.3% 1.8% 4.9 5.6
Buffalo-Niagara Falls, NY 2.6% 9.1% 2.6% 8.5 5.7
Raleigh-Cary, NC 1.2% 0.4% 2.3% 7.7 5.8
Provo-Orem, UT 1.1% -11.0% 2.7% 5.7 5.9
Tulsa, OK 4.5% 6.1% 3.3% 5.3 5.9
Oklahoma City, OK 3.7% 5.8% 3.0% 4.5 5.9
Knoxville, TN 3.3% 1.2% 2.8% 6.3 6.1
Honolulu, HI 0.9% -4.0% 2.1% 5.6 6.1
Average of strongest metros 2.1% 1.5% 2.6% 6.3 5.8
10 metro areas with the strongest labor markets based on predicted unemployment rate

Sacramento--Arden-Arcade--Roseville, CA 6.4% -45.3% 1.7% 10.4 10.5
El Paso, TX 12.9% 3.5% 2.1% 9.3 10.5
Las Vegas-Paradise, NV 8.0% -60.0% 2.8% 11.8 10.7
McAllen-Edinburg-Mission, TX 15.0% 0.5% 2.5% 10.8 11.2
Riverside-San Bernardino-Ontario, CA 9.2% -48.3% 2.3% 11.8 11.2
Lakeland-Winter Haven, FL 11.4% -43.2% 2.6% 9.2 11.6
Stockton, CA 10.0% -58.6% 2.0% 14.5 12.2
Fresno, CA 11.1% -48.0% 1.6% 14.9 12.6
Bakersfield-Delano, CA 13.9% -49.9% 2.6% 13.6 12.8
Modesto, CA 11.9% -59.7% 2.1% 15.6 13
Average of weakest metros 11.0% -40.9% 2.2% 12.2 11.6
Average of 100 largest metro areas 5.3% -15.1% 2.6% 7.9 7.9

Source: Brookings analysis of Conference Board HWOL, BLS, Moody’s Economy.com, the Federal Housing Finance Agency and 2010 American Community Survey.

Predicted unemployment is based on regression of actual unemployment rates on the variables in the first three columns. The education gap measure displayed here

uses 2010, 2011, and 2012 openings data but only 2010 educational attainment data.

intra-state branching and consolidates, have done better than expected. There are, of course, other
factors also left out of this simple model. The metro areas of Rochester and Buffalo are also both
heavily requlated by local governments that have kept affordable housing out of wealthy areas and
thereby exacerbated racial and economic inequality.®> These policies weaken the quality of education
for lower income workers.

Metro areas with higher education gaps have experienced lower rates of job creation
and job openings over the past few years.
As discussed in the introduction, some analysts have speculated that high unemployment rates during
this recovery have been prolonged by a skill mismatch. The logic is as follows: If the skills (or educa-
tion) of unemployed workers does not match what employers need, vacant jobs will remain unfilled
even as the economy expands, or employers will invest in technology (e.g. computers or machines) to
do the work or offshore it. The unemployment rate will remain high.

For this theory to hold, one would expect that the education gap would explain short-term changes
in unemployment as well or better than industry demand and housing prices. As discussed above,
this is not the case. Growth in industry demand and housing prices has brought down unemployment.
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Figure 8. Share of Vacancies Taking at least One Month to Fill in 100 Largest Metro Areas,
2006-2012
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Additionally, one would expect that jobs have become more difficult to fill during the course of the
recession, compared to before the recession, and that metropolitan areas that take longer to fill jobs
would have higher unemployment rates. Both of these latter predictions are also not supported by
the evidence.

To the first point, the number of monthly hires in the United States as a share of job openings
announced in the previous month is just as high, on average, in the recovery period (July 2009 to May
2012)—at 1.40-as it was before the recession (February 2002 to December 2007)—at 1.33.33 Likewise,
the correlation between U.S. quarterly job growth and guarterly changes in unemployment is no dif-
ferent in this recovery than in previous recoveries.3 Moreover, in the 100 largest metropolitan areas,
the percentage of jobs that have gone unfilled for one month or longer has not increased during the
recession, as Figure 8 clearly shows. In fact, the share of jobs taking at least one month to fill was
roughly the same in 1966, 31 percent.3> Overall, job openings are resulting in the same number of hires
and net job creation now as they were before the recession.

To the second prediction, metropolitan areas take longer to fill vacant jobs do not have higher
unemployment rates. In fact, more highly educated metro areas tend to have a larger share of jobs,
often in science-related fields, that take a month or longer to fill. As Table 7 shows, the metro areas
with the highest share of jobs going unfilled include many with relatively low unemployment rates
like Dallas, Jackson, Mississippi, Milwaukee, Springfield, Massachusetts, and Washington D.C, whereas
those that easily fill jobs include high-unemployment metro areas like Cape Coral, Florida and Las
Vegas. The education gap is not correlated with the share of openings that go unfilled.

The evidence offered in the previous findings suggests that skill-mismatch is mostly a long-run
problem, with a small cyclical effect. And yet, in explaining that short-term effect, there is another
compelling link between education and regional economic success, which is entrepreneurship.3 In
2007, 48 percent of all business owners with paid employees had obtained a bachelor’s degree or
higher, compared to just 28 percent of the U.S. population.’

With this in mind, an alternative theory for the success of well-educated metro areas is that human
capital-measured by either educational attainment rates or the education gap—raises entrepreneur-
ship and business competitiveness, yielding more openings.

Labor economists have noted that the growth rate of college educated Americans has declined,
and other scholars have noted a long-term decline in job creation.® Indeed, 1980 marks an important
turning point in the U.S. labor market from an era of rapid growth in educational attainment and job
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Table 7. Metropolitan areas with the highest and lowest share of job openings going unfilled after one month

B

Share of openings unfilled Change in unfilled rate, Unemployment rate,
after one month, 2012 2007-2012 May 2012

Metro areas with high unfilled rates

Bridgeport-Stamford-Norwalk, CT 42% -3% 7.5
Augusta-Richmond County, GA-SC 40% -2% 9.0
Milwaukee-Waukesha-West Allis, WI 40% 0% 7.4
San Jose-Sunnyvale-Santa Clara, CA 39% 0% 8.4
Chicago-Joliet-Naperville, IL-IN-WI 38% 0% 8.5
Washington-Arlington-Alexandria, DC-VA-MD-WV 38% -1% 5.8
Springfield, MA 38% 0% 6.8
Scranton--Wilkes-Barre, PA 38% 1% 8.7
Jackson, MS 38% -6% 71
Dallas-Fort Worth-Arlington, TX 37% 0% 6.8
Average for metro areas with high unfilled rate 39% -1% 7.6
Metro areas with low unfilled rates

San Antonio-New Braunfels, TX 29% -9% 6.6
Charleston-North Charleston-Summerville, SC 28% -15% 7.9
Akron, OH 28% -11% 6.6
Tucson, AZ 27% -6% 7.2
Orlando-Kissimmee-Sanford, FL 27% -11% 8.3
Raleigh-Cary, NC 27% -5% 7.7
Las Vegas-Paradise, NV 27% -4% 11.8
North Port-Bradenton-Sarasota, FL 26% -15% 8.4
Honolulu, HI 20% -12% 5.6
Cape Coral-Fort Myers, FL 18% -26% 8.7
Average for metro areas with low unfilled rate 26% -11% 7.9

Source: Brookings analysis of Conference Board HWOL data and BLS. 2012 data covers only January and February and was seasonally adjusted by the author.

creation to an era with more modest growth of both educational attainment and job creation. This
trend is documented in Figure 9 and cannot be attributed to changes in population growth.

The trend can be seen at the metro scale as well. Large metro areas with above average increases
in their bachelor's degree attainment rates had a larger increase in the number of jobs per capita
from 1980 to 2010.3° Metro areas like Boston, Washington DC, Indianapolis, and Seattle experienced a
large increase in educational attainment and a large increase in the number of jobs per capita over the
thirty year period. Metro areas like Las Vegas, Houston, Wichita, and much of inner California experi-
enced the opposite trend.

Job openings are not created out of nothing. Entrepreneurs are often highly educated, and they
consider the quality of their potential labor force before deciding to open a business or expand in a
given geographic area. Likewise, a business is more likely to survive during a recession if it has a labor
force that matches its skill requirements.

Metro areas with a lower education gap appear more entrepreneurial, as evidenced by their higher
rate of job openings. In 2011, monthly job openings as a share of existing employment was 0.4 percent-
age points higher in metro areas with below average education gaps (2.4), compared to those with
above average education gaps (2.0). This translates into roughly 41,000 more openings per year for
metro areas with stronger human capital.4°

Metro areas with a more educated workforce, relative to job openings, score better on measures of
job creation. Table 8 lists the large metro areas that score highest and lowest on the education gap
measure, using openings. Compared to metro areas that score badly on the education gap, those with
low scores exhibit a new job openings rate that is roughly 0.7 percentage points higher and a lower
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Figure 9. Long-run Growth in U.S. Higher Education, Population, and Employment in
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Table 8. Job Openings Rate in 2011 and Job Growth Rate from First Quarter 2008 to First Quarter 2012
in Large Metropolitan Areas with the Smallest and Largest Education Gaps

New openings per existing job, 2011 Job Growth 2008q1-2012q1

Metro areas with smallest education gap

Madison, WI 2.6% -2.1%
Honolulu, HI 2.5% -3.4%
Raleigh-Cary, NC 2.2% -2.0%
Provo-Orem, UT 3.1% 0.6%
Rochester, NY 3.8% -1.3%
Washington-Arlington-Alexandria, DC-VA-MD-WV 1.9% 0.1%
Charleston-North Charleston-Summerville, SC 3.1% -1.7%
Colorado Springs, CO 1.8% -1.1%
Minneapolis-St. Paul-Bloomington, MN-WI 2.8% -0.8%
Poughkeepsie-Newburgh-Middletown, NY 2.7% -3.1%
Average for low gap metros 2.6% -1.5%
Metro areas with largest education gap

Augusta-Richmond County, GA-SC 1.6% 2.5%
Houston-Sugar Land-Baytown, TX 1.8% -3.3%
Riverside-San Bernardino-Ontario, CA 1.6% -8.2%
Stockton, CA 2.4% -6.6%
Fresno, CA 2.1% -9.6%
Lakeland-Winter Haven, FL 2.1% -6.3%
Modesto, CA 2.8% -8.6%
El Paso, TX 1.6% 2.6%
Bakersfield-Delano, CA 2.1% -0.6%
McAllen-Edinburg-Mission, TX 1.1% 5.5%
Average for high gap metros 1.9% -3.3%
Average for all large metro areas 2.3% -3.7%

Brookings analysis of data from the Conference Board HWOL, BLS, and Moody's Economy.com.
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rate of decline in total employment (of 1.8 percentage points) since the start of the recession. Even
controlling for predicted industry growth, there is a strong negative correlation between actual job
growth and the education gap.

These results suggest that the education gap limits the number of job openings. One implication is
that metropolitan areas with low levels of education relative to what their industries need, face a cycli-
cal and structural problem: They have too few job openings in the short-term, and over-the long-term,
a large number of job seekers are unqualified to fill the jobs that are available.

Discussion

he findings from this analysis emphasize the increasing importance of education for vacant
jobs—or at least those advertised online—and shed additional light on the causes of recov-
ery, or lack thereof, in metropolitan areas and the nation. Each metro area'’s problems are a
unigue combination of cyclical and long-term strengths and weaknesses.

In the short term, any mismatch between the supply of and demand for education is not a sufficient
argument against further stimulus and expansionary policies. While the demand for highly skilled
workers continues to outstrip the supply, this does not mean that there are an abundance of job open-
ings that are going unfilled. The share of openings that are going unfilled is 33 percent in the average
large metro, which is almost exactly the same ratio as economists found in the 1960s.4 Openings for
higher skilled positions do seem to be harder to fill, but they eventually get filled without apparent
harm to regional economies, since metro areas with a high share of jobs going unfilled do not have
higher unemployment rates.

Industry trends and house prices still have large and important effects on unemployment rates in
metropolitan labor markets. If industry demand and housing can be shored up further, regions will
continue to recover, but only up to a point. Potentially, monetary stimulus (increasing the money
supply), fiscal stimulus (a combination of increased spending and lower taxes), or other measures to
promote demand (e.g. trade agreements) could help, along with actions to stabilize the housing market
(e.g., mortgage refinancing).

Under-education and skill mismatch may, however, hurt the economy in the short run by suppress-
ing job creation and entrepreneurship. While the decreasing growth rate of educated workers is a
multi-decade problem for the labor market, it can weaken recovery during cyclical downturns by
stifling a rebound in job creation. Consequently, policies to boost entrepreneurship could be immedi-
ately beneficial.

As to longer-term issues, the recession did not fundamentally change the structure of the economy
in terms of the supply and demand for skills or education. Before the recession, inadequate education
was a major problem. It continues to be. There are simply fewer jobs per worker for those with little
education.

The severity of the long-run education problem varies considerably across metropolitan economies.
By providing local services (e.g. administration, restaurants, daycare, health care) and other tasks
that do not require formal education, less educated workers complement the activities of highly edu-
cated workers, and so the less educated have an easier time finding work in highly educated regional
labor markets (which is one reason to keep housing affordable in highly educated metros). Thus, the
shortage of highly educated workers in @ metro area means that there are not enough openings, too
many layoffs, and too many less educated, unemployed workers whose knowledge and skills are not in
high demand.

From a regional perspective, one of the most effective ways to enjoy the benefits of high educa-
tional attainment rates is to provide education. While college graduates are highly mobile, they also
tend to stay in the same state as their university. Indeed, 70 percent of college graduates live in the
same state at their college five years after graduation and 61 percent 10 years after.#? The share is
only slightly less for tech entrepreneurs; 45 percent of the founders of large companies created their
business in the same state where they attended school.** This is one of the reasons why many of
the metro areas with the highest college attainment rates also have large research universities, like
Austin, Boulder, San Francisco, Boston, and Madison.
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Post-secondary education goes beyond research institutions. This report also documents that a
relatively high share of job openings available to workers with some college or associate's degrees.
The reality is that a bachelor’s degree is unnecessary for many jobs, including some that pay decent
wages and require intellectually rigorous and creative work.** Yet, a high school diploma alone does
not prepare workers for the complex mathematical, computer, and science skills needed to succeed on
the floor of most modern factories, whereas an associate’s degree or some other technical certifica-
tion can provide the foundations for the life-long mastery of a technical field.>

There is a role for technology in improving labor market outcomes. With job openings data available
in “real-time,” state employment services can improve the usefulness of their websites and placement
services. Maine, Florida, and other states have taken positive steps according to a recent analysis.*®

Along these lines, community colleges and other training organizations have a powerful tool to align
investments in courses and resources to the job opportunities posted by employers. With an empha-
sis on certification, even workers in small metro areas can be assured that they could find work in
another part of the country if the relevant companies in their metro close down or move. Community
college administrators could utilize job openings information to set the number of classes offered in
specific fields, and employers could regularly meet with college leaders to make the curriculum as
relevant as possible.”

Equity in educational opportunity is also crucial. A primary reason for the education gap is that
not enough low income and minority students are pursuing post-secondary educations. While paren-
tal education affects the school performance of their children, it is by no means the only factor.
Disadvantaged students score higher on standardized tests, graduate at higher rates, and earn higher
wages, when they attend schools with better scoring peers or more effective teachers.*® Yet, a large
opportunity gap separates low-income students from the schools attended by affluent students in
most metro areas.* State or regional-level zoning reforms should be made to let market participants
(e.qg. developers, home-owners, and non-profit organizations) decide the density of housing rather
than local governments.

Education is hugely important to metropolitan labor markets in the long-run because it fuels innova-
tion and because technological-change has complemented highly educated workers, while displacing
many less educated workers. Short-term changes in unemployment are largely driven by industry
demand and housing markets, but to a lesser degree, education also has an important effect—just not
the one many think. The short-term advantage of educated labor markets is not that job vacancies
easier to fill, but rather, there are more job openings to be filled as a result of increased entrepreneur-
ial activity.

Appendix

Comparing Openings data across sources: HWOL vs. JOLTS

The fact that the HWOL database is based on advertised online vacancies raises questions as to
whether or not certain kinds of jobs are more or less likely to be advertised online. To assess this pos-
sibility, HWOL data was compared to another database, the Job Openings and Labor Turnover Survey
(or JOLTS), which uses a phone-based survey of employers. Unfortunately, JOLTS is not available at
the level of metropolitan areas and is reported only be sector (2-digit NAICS), but not by occupation.
To estimate the number of occupational openings, as reported by JOLTS, broad openings in each
sector were converted to occupations using information from the Bureau of Labor Statistics’ Occupa-
tional Employment Statistics Program. This method will tend to bias the estimated characteristics of
the openings towards the average existing job.

At the national level, JOLTS and HWOL are highly correlated. From January of 2006 to January
2012, the number of job openings across the two data sets has a correlation coefficient of 63 per-
cent. Despite that high level of correlation, the JOLTS data have a much stronger correlation with the
national unemployment rate (as reported by BLS). The correlation between JOLTS openings and the
unemployment rate is -93 percent, while it is only -42 percent using the HWOL data. This may reflect
similar surveying procedures between JOLTS and the employment survey more so than fundamental
differences in accuracy.
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Across occupations, there is a high level of correspondence, despite the fact that the JOLTS data
allows for only a rough approximation of occupational openings. For January and February of 2012,
the number of job openings by minor occupation (3-digit SOC) has a correlation coefficient of 68
percent between JOLTS and HWOL. In both databases, the occupational category with the most job
openings is Computer Occupations (151).

Yet, there are important discrepancies. As shown in the appendix, some high-skilled occupations like
computers and health practitioners make up a much higher share of jobs in the HWOL data than in the
JOLTS data. Likewise, some very low skilled occupations, especially food and beverage services work-
ers (such as waiters and waitresses) seem to be highly under-estimated by HWOL relative to JOLTS.

It is not clear why the databases disagree so sharply on roughly 12 of 94 occupations, but it may be
that openings for high-turnover sectors like restaurants are just much more informal. Likewise, com-
puter savvy companies, which are more likely to recruit computer technicians, may use sophisticated
online recruitment strategies, which make it hard for Wanted Analytics and the Conference Board to
eliminate all duplicate postings. On the other hand, the HWOL data may be more accurate. The JOLTS
estimates force the existing sector distribution of occupations on the sector distribution of openings,
whereas the latter may very well be two or three times more oriented towards computers. The uncer-
tainty of these estimates should be kept in mind when interpreting the data.

Measuring over-education, under-education, and out-of-degree workers

The education gap measures the inadequacy of supply relative to demand for openings in metropoli-
tan labor markets, but this measure does not report whether or not specific workers are matched
and what share of workers in metro areas are appropriately matched to their actual jobs, given their
education.

To measure the over and under-education of workers in metropolitan areas, individual data from the
2010 American Community Survey was analyzed via Integrated Public Use Microdata Series (IPUMS).>¢
Only workers living in metropolitan areas aged 25 to 64 who reported an occupation were included.
Unemployed workers are asked to report whatever their last occupation was, provided they were
employed within the last five years.

Appendix Table 1. Occupations with the Largest Discrepancies in Share of All Occupations Across Databases,
Comparing HWOL Openings to JOLTS Openings for January and February of 2012

HWOL Openings, JOLTS Openings, Share of Share of

Minor Occupation Title Jan-Feb 2012 Jan-Feb 2012 HWOL JOLTS
Large potential over-estimation of openings by HWOL compared to JOLTS

Computer Occupations 859,833 388,006 16% 5%
Health Diagnosing and Treating Practitioners 443,611 303,059 8% 4%
Advertising, Marketing, Promotions, Public Relations, and Sales Managers 168,646 43,303 3% 1%
Other Management Occupations 196,199 111,653 4% 1%
Supervisors of Sales Workers 164,610 70,737 3% 1%
Sales Representatives, Services 178,859 123,054 3% 2%
Operations Specialties Managers 161,686 108,064 3% 1%
Large potential under-estimation of openings by HWOL compared to JOLTS

Material Recording, Scheduling, Dispatching, and Distributing Workers 59,235 189,850 1% 3%
Material Moving Workers 34,980 166,637 1% 2%
Retail Sales Workers 163,735 361,769 3% 5%
Other Office and Administrative Support Workers 46,874 240,868 1% 3%
Food and Beverage Serving Workers 59,719 361,020 1% 5%

Brookings analysis of data from the BLS, JOLTS, and Conference Board HWOL. All 3-digit (minor) occupations are shown if the difference in the occupational-share of
job openings between the two series is greater than 1.5 percentage points. The HWOL data include new openings and those re-announced after being posted the previ-

ous month. Data on only “new” openings are available as well but JOLTS does not make that distinction.
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To measure job requirements, the average level of educational attainment is calculated for each
detailed (six-digit) occupation. Then the most common level of education is ascertained for each
detailed occupation, and this is considered the appropriate level of education. Over-educated workers,
therefore, are those with a higher level of education than most commonly held by workers with their
same occupation (e.g. a bachelor’s degree instead of an associate’'s degree), and the reverse is true
for under-educated workers. Weighted averages for metropolitan areas are calculated using individual
weights.>

To match degree fields to their relevant occupations, 2010 American Community Survey data on
degree fields were matched to formal codes developed by the National Center for Education Statistics
(NCES) called CIP codes (Classification of Instructional Programs). CIP codes are matched to BLS SOC
codes (occupational codes) by the NCES. This analysis counted workers as working out-of-field if their
occupation did not match any of the SOC codes suggested by the NCES cross-walk. Because ACS data
on occupation are not always available at the most detailed level, three digit codes were used, such
that a worker was considered matched if he or she was employed in any occupation with a minor occu-
pational category.>?

Predicting Metro Area Unemployment

To isolate the effect of the education gap on unemployment from other economic factors—such as
housing depreciation and industry concentration—a panel regression was used. The regression equa-
tion uses the unemployment rate for a given year for each of the 100 largest metropolitan areas, , as
the dependent variable. Equation (1) below shows the full baseline regression with E standing for the
education gap, | for exogenous changes in industry demand, and H for housing price changes. Sub-
scripts m and t indicate metropolitan areas and years.

1. Um,t= d +51Em,t+521m,t+B3H ,Ft+m+e

m,

The equation includes fixed effects for metropolitan areas and years and is estimated using a bal-
anced panel from 2005 to 2010. Although not shown in this baseline estimation, other demographic
controls were also included for population, median age of population (to measure experience), the
foreign born share of population, and the share of the population aged 65 and older (to adjust for
variation in the number of retirees across metro areas).

Although equation (1) only shows the level of unemployment, a regression was also used to predict
annual changes in unemployment. The form was very similar except and predicted industry growth
and housing prices changes were not changed. The main difference is that the education gap was
lagged one year to mitigate bias from endogeneity and the change in the education gap was included.
The equation therefore interprets how annual changes in the education gap affect unemployment
changes, conditional on changes in industry demand and housing prices, conditional on the initial edu-
cation gap. All other control variables were also lagged one year in the fully specified model.

Table A2 reports the results. The three main variables—industry growth, housing price changes, and
the education gap—are all highly and consistently significant in the expected directions. The adjusted
r-squared outcomes are very high, indicating that the models fit the data very well.

The main concern with these models is that housing price changes and the education gap are
potentially endogenous, meaning that they respond to unemployment or changes in unemployment.
In the absence of good instrumental variables, the reader is simply cautioned to interpret the results
with care. In previous work, the author found that historical education attainment rates could be
used as an instrumental variable to explain a variation of the education gap, and the results did not
change.>® This approach, however, would not work in a panel regression that uses multiple observa-
tions for the same metropolitan area.

With these caveats in mind, the structural model predicting the level of unemployment is robust to
making alternative assumptions about the data and model. In columns 3-4, the results are very similar
if the education gap is also lagged. Also, these results can not be attributed to any bias in favor of
skilled workers for online vacancies. The results are very similar using two alternative measures of
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demand in the numerator of the education gap—one that considers only all existing jobs in the metro
area and one that combines both vacancies with all existing jobs. These results are available upon
request.

The alternative demand measures were also used to test the robustness of models 1and 2. In this
case, the results did not hold up using all existing jobs or all existing jobs combined with vacancies.
This may be due to the fact that increases in unemployment were more likely

Comparing bachelor’s degree attainment (supply only) to education gap
One potential concern with this analysis is that it introduces a fairly complicated variable—the edu-
cation gap—when a more conventional and straightforward variable would work just as well, if not
better—-the metro area’s bachelor’s degree attainment rate. As discussed in the text of the report, the
raw correlations between unemployment and the education gap are larger than comparable measures,
but this could change if other variables are held constant. This hypothesis was tested, by including the
bachelor’s degree attainment rate directly in the regression analysis along with the education gap.
The results suggest that the education gap is a more robust predictor of unemployment. In the more
concise models (columns 1 and 3), both variables are significant, suggesting that they measure slightly
different phenomena. More importantly, in columns 2 and 4, which have the demographic controls,
the bachelor’s degree attainment rate is insignificant in the levels regression, while the education gap
remains highly significant and only slightly smaller in magnitude than in the Appendix Table 2 regres-
sions that ignore the bachelor’s degree attainment rate.

The bachelor’s degree attainment rate variable remains significant in both change regressions, but
a caveat is needed. The bachelor’s attainment rate is lagged two years to allow it to the latest obser-
vation from 2010 to affect 2012 data. So, the one year lag reported below is really a three year laqg. In
other words, the education gap is picking up on the interaction between supply and demand, which
remains an important explanatory variable even controlling for previous observations of supply. These
results are available upon request.

Reporting the relative effects of the education gap, housing, and industry demand on
unemployment rates

The next step was to characterize the results of these regressions and report the effect of the three
main variables on unemployment. To do this, columns one and three (the baseline regressions) were
used to calculate predicted unemployment rates. The regression model calculates an average effect of
the three main variables (education gap, industry demand, and housing prices). For each of the three
variables, the coefficient from the regression model was multiplied by metro specific values for the
group of metro areas that are above average and those that are below. The difference in these esti-
mated effects were considered the net marginal effect, holding all else constant.

To illustrate, take column three of Appendix Table 2. The coefficient on the education gap for job
openings is .68 in the baseline model in column 3. Metro areas were then separated into those that
score above and below average on the education gap. For each group, the education gap score was
multiplied by the marginal effect of 0.68. The difference between the two group means provides an
estimate of the effect on unemployment of being above average compared to below average on the
education gap. This was repeated for the housing index and the industry index.

The values were then graphed in the figures reported in the main boy of the text.
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Appendix Table 2.

Metropolitan Area Panel Regression of Economic Characteristics on Change and Level
of Unemployment Rate, 2005-2012

Annual change in unemployment rate Unemployment Rate

1 2 3 4
Predicted annual industry growth shock -0.176™* -0.163** -0.134** -0.0939*
(0.0291) (0.0297) (0.0352) (0.0402)
Annual change in Housing Price Index -0.136™* -0.106™* -0.267** -0.285"*
(0.0425) (0.0426) (0.0430) (0.0470)
Annual change in education gap 0.121** 0. 111"
(0.0320) (0.0316)
Education Gap, lagged one year 0.0734 0.0670
(0.115) (0.118)
Share of population aged 65, lagged one year -25.09
(16.18)
Median age of population, lagged one year -0.245*
(0.0746)
Share of population foreign born, lagged one year 8.656
(6.461)
Population, lagged one year -1.07e-07
(6.91e-07)
Education gap 0.680"** 0.580**
(0.128) (0.142)
Share of population aged 65 -13.64
(20.63)
Median age of population 0.639***
(0.0940)
Share of population foreign born -17.92*
(8.447)
Population -3.72e-10
(9.20e-07)
Constant 3.409** 10.68** 9.172+* -10.78*
(0.0597) (3.553) (0.0789) (4.627)
Year Fixed Effects Yes Yes Yes Yes
MSA Fixed Effects Yes Yes Yes Yes
Observations 600 600 700 600
Adjusted R-squared 0.852 0.859 0.920 0.928

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Industry growth, housing prices, and education gap are standardized to have a mean of zero to make

effects more comparable.

Ranking metropolitan areas according to the three variables

To help metropolitan areas residents and analysts assess the underlying strengths of specific areas,
a summary ranking was calculated based on the three main variables used in the analysis—industry
demand, the education gap, and housing price growth. Because each of these variables has a differ-
ent effect on unemployment they were not weighted equally. Rather than using arbitrary weights, the
weights were calculated based on a regression that considers the marginal effect of each variable,
which is to say the effect of a variable, while holding other factors constant.

Appendix Table 3 shows the results of the simply baseline regressions used to assess the relative
importance of each variable. The actual values for each metropolitan area were plugged into the
equation and multiplied by the respective coefficients to estimate the predicted change and level of
unemployment for each metropolitan area. Metro areas were ranked separately for the changes since
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Appendix Table 3. Metropolitan Area Unemployment Rate Level and Changes Regressed on Industry Demand,

Education Gap, and Housing Price Growth, 2006-2012

Change in Unemployment Rate from Pre-recession Unemployment Rate,
Minimum to May of 2012 May 2012
1 2 3 4
Predicted Industry Growth, 2008Q1-2012Q1 -15.09 18.24
(14.29) (17.24)
Average Education Gap, 2007-2012 14.05** 37.85*
(4.037) (4.869)
Predicted Industry Growth, 2010Q1-2012Q1 -98.568** -101.5"*
(27.79) (34.64)
Average Education Gap, 2010-2012 16.72** 40.12**
(8.874) (4.830)
Growth in Housing Prices, 2006-2012Q1 -5.072*** -4.723** -5.023*** -4.429*
(0.613) (0.578) (0.739) (0.721)
Constant -12.69** -12.31% -32.22%** -32.44*
(4.297) (4.072) (5.182) (6.077)
Observations 100 100 100 100
Adjusted R-squared 0.528 0.590 0.605 0.634

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1

the start of the recession and the current unemployment rate, according to the predicted regression-
derived values.

Two different approaches are taken to these regressions. In columns 1and 3, predicted industry
growth is measured since the peak employment (or the start of the recession) in the first quarter of
2008, while in columns 2 and 4 it is measured only during the recovery period, starting in the first
quarter of 2010. Likewise, the education gap measure is averaged over the entire recession in col-
umns 1and 3 and over just the last two years in columns 2 and 4. Using the more recent data fits the
variation better, and so those predicted outcomes from columns 2 and 4 are used to rank metropolitan
areas. This is not entirely surprising, since predicted industry growth has reversed course for many
metro areas, as manufacturing and administrative services have gone from major drags on employ-
ment growth to a strong source for new jobs, and the oil and gas sector has gone from being a drag to
a boost.

This next section looks at the role of education on job creation from 2006 to 2012. Column one of
Appendix Table 4 show that yearly job openings as a share of total employment (i.e. the rate of open-
ings) is strongly correlated with the education gap. This provides evidence that more educated labor
markets create more job opportunities at any given point in time. The effect is very strong relative
to the industry demand and housing effect, perhaps because the opening rate is more of a long-term
measure of entrepreneurial dynamism.

The next column of Appendix Table 4 examines how the education gap affects annual job growth
rate. The results show that an increase in the education gap lowers job growth, but in this case, hous-
ing price growth and industry demand have larger effects. This is to be expected as annual job growth
is much more cyclical in nature than the level of openings at any given time. Even struggling econo-
mies that are dependent on cyclical industries like tourism can have a year of fast growth in employ-
ment following a very bad year.

Overall, the results from Appendix Table 4 suggest that the education gap plays an important role
in the creation of job opportunities in the short-run, but mostly in the long-run. The implication is that
the education gap causes higher unemployment, at least in part, through this channel.
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Appendix Table 4. Job openings rate and Job Growth regressed on education gap, industry demand,

and housing price growth, 2006-2012

New annual job openings per existing job

Annual Job Growth

1 2
Predicted annual industry growth shock 0.000659*** 0.00351**
(0.000134) (0.000501)
Annual change in Housing Price Index -0.000271* 0.00328***
(0.000163) (0.000702)
Education Gap -0.00552***
(0.000487)
Change in education gap -0.00143**
(0.000457)
Constant 0.0149** 0.00991**
(0.000300) (0.00103)
Year effects Yes Yes
Metro effects Yes Yes
Observations 700 600
Adjusted R-squared 0.776 0.806

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Variables are standardized to have mean zero and standard deviation of one to facilitate comparison.
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