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1. Introduction and Background
Longstanding disparities in labor market outcomes by race are well documented.1 The Federal Reserve
Board of Governors held a 2017 conference that highlighted these disparities and their sources. At its
opening, Fed governor Lael Brainard affirmed that labor market disparities might have negative
"implications for the growth capacity of the economy" (Brainard 2017). Many contributors to these
disparities have been documented, including discrimination, educational opportunities, and social
networks. It may also be the case that racial minorities are constrained in their migration decisions,
limiting the ability to chase economic opportunity that could improve their labor market outcomes (see
El Badaoui, Strobl, and Walsh 2017; Niebuhr et al. 2009; Davis and Haltiwanger 2014). For example, the
Great Migration has been credited with significantly improving the economic conditions of Blacks from
the U.S. South during the early 20th century (Boustan 2015).2 Yet, in spite of episodes like the Great
Migration, African Americans remain more geographically concentrated than Whites, which has been
found to limit their economic opportunities (e.g., Stoll 2005).
The purpose of this article is to explore the broader evidence for migration constraints as a
contributor to racial labor market disparities by documenting higher race-specific skill concentration
among racial minorities than among White non-Hispanics. If migration was perfectly costless (that is,
free of constraints), jobs requiring a certain level of education and workers with that education level
would be equally distributed across states (or some other relevant geography). Of course, the degree to
which these distributions differ merely suggests migration constraints. However, documenting a
difference in the distributions is, in a sense, a necessary condition to make the argument that
differences in migration patterns are contributing to observed labor market disparities. This analysis is
related to, but differs from the longstanding literature on spatial mismatch, which in its most recent
incarnation focuses on job decentralization as the dominant force in declining labor market outcomes
among urban minorities.3

1

For example, see Antecol and Bedard (2004); Biddle and Hamermesh (2013); Bradbury (2000); Cajner et al.
(2017); Chetty et al. (2018); Engemann and Wall (2010); Fallick and Krolikowski 2018; Zavodny and Zha (2000); and
Hotchkiss and Moore (2018).
2
Not all outcomes from the Great Migration were positive. Black et al. (2015) provide evidence that migration by
African Americans from rural southern states to northern urban locations resulted in increased mortality.
3

For a comprehensive survey, see Kain 1968, Wilson 1990, and Ihlanfeldt and Sjoquist 1998. For more
recent evidence, see Miller 2018.

3

Federal Reserve Bank of Atlanta’s Policy Hub • No. 06-2020

Constraints to migration can take many forms, from social/cultural constraints to financial
constraints.4 R. Wilson (2018) demonstrates that access to information can be important for informing
migration decisions. Cooke (2011) attributes 20 percent of the overall decline in migration rates
between 1999 and 2009 to what he calls “secular rootedness,” suggesting a social cost to migration.
Spilimbergo and Ubeda (2004) also establish family ties as a factor affecting migration in their study for
differences in migration rates between Whites and Blacks in the United States. They find that the reason
that Blacks move less than Whites is—despite having many factors commonly associated with high
migration—because Blacks have stronger family ties. Additionally, investigating migration patterns in
the 1990s, Frey et al. (2005) confirm that cultural constraints to migration are more prevalent among
racial minorities. This constraint would be in addition to any other differences across race that have
been long known to have an impact on migration decisions, such as access to resources, information,
and education (for example, see Greenwood 1975). There may be other indirect contributors to the
relationship between migration and labor market outcome gaps. For example, Blair and Chung (2017)
provide evidence that occupational licensing reduces racial and gender wage gaps, yet Johnson and
Kleiner (2017) find that occupational licensing increases costs of interstate migration. Even though
Blacks and Hispanics are less likely to be found in occupations that are licensed (Blair and Chung 2017),
such institutional constraints may be contributing to labor market disparities in ways that are not
obvious.
Whether or not racial minorities are geographically constrained has implications for how policy
could improve labor market outcomes. At the very least, consideration of place-based or people-based
policies should take potential constraints into account. These different considerations are discussed in
the conclusion.

2. Race/Skill Specific Delta Index of Concentration
Our goal here is to compare the distribution of workers by education to the distribution of jobs requiring
the same education in order to get a measure of mismatch between workers and jobs. We classify those
distributions by race in order to determine whether the mismatch is greater among racial minorities
than among whites. The identified difference in mismatch is the basis for claiming migration constraints
(resulting in greater concentration) contribute to differential labor market outcomes.

4

An additional constraint, theorized by Shimer (2007), could include irrational expectations about future local job
prospects.

4
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Jobs are classified not only by education but also by race because of work by Hellerstein,
Neumark, and McInerney (2008), who find that an absence of the availability of jobs, generally, is not
enough to explain lower employment rates of Blacks, but the absence of jobs available to Blacks is what
matters. Accounting for the distribution of jobs only by education level would ignore this point. In other
words, to accurately quantify job opportunities for racial minorities, jobs need to be classified by both
education and race. What Hellerstein, Neumark, and McInerney (2008) call “racial mismatch” can occur
(within education level, location, or both) because of discrimination, race-specific labor market
networks, or neighborhood effects.
Indices of spatial concentration, within a much broader class of dissimilarity indices, have been
used extensively to measure the degree of and changes in residential segregation (see Massey and
Denton 1988; Iceland, Weinberg, and Steinmetz 2002). The "Delta" index of concentration was first
proposed by Hoover (1941) and its use, often referred to as the "Duncan Index," became popular among
labor economists to measure occupational segregation (Duncan and Duncan 1955; Watts 1998; Karmel
and Maclachlan 2007; Silber 1992). Pertaining to the question in this article, the Delta Index can tell us
how workers (of a certain education level and race) are distributed across the United States relative to
the distribution of jobs requiring the same education level held by workers of the same race. If the
distribution of jobs typically requiring, say, a college degree better matches the distribution of Whites
with a college degree than the distribution of Blacks with a college degree, this difference suggests that
Whites, compared to Blacks, are geographically less concentrated than the distribution of occupations.
Hence, geography could be playing a role in observed labor market disparities. In other words, there is
more of a geographic mismatch between Blacks with a college degree and college jobs than between
Whites with a college degree and college jobs.
The Delta Index (!"# ) that quantifies the difference between the distribution across some level of
geography, g, of workers of racial group, r, and education level, e, and the distribution of jobs (or some
other measure of labor market opportunity) across locations requiring that education level and held by
workers of that racial group, is calculated as follows:
%
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where,
#
4"2
= number of people of racial group, r, in geographic location, g, with education, e

5"# = total number of people in the United States of racial group, r, with education, e
#
6"2
= number of jobs in location, g, requiring education, e, held by workers of racial group, r
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7"# = total number of jobs in the United States requiring education, e, held by workers of racial group, r
G = total number of geographic locations across which the distributions are compared
The index falls between zero and one. If workers of a certain racial group, with a certain
education, are distributed across locations identically to the distribution of jobs requiring that education
level, then the Delta Index would be equal to zero (the smaller the Index, the lower the mismatch
between distributions of jobs and people). The Delta Index tells us what share of the racial group (or
jobs) that would need to be moved in order to produce an equal distribution (see Watts 1998). Of
course, in the context of migration, it's more natural to think about changing the share of workers in a
location (through migration) that would be needed to equalize the distributions, rather than changing
the share of jobs in that location. We will consider three levels of geography: states, core-based
statistical areas (CBSA), and commuting zones (CZ).5 CBSA are restricted to more urban locations, while
CZ are defined for both rural and urban areas, although identification of the CZ of a person living in a
sparsely populated county is limited for confidentiality reasons.
One might argue for a more dynamic measure of job opportunities. However, we are not using
merely the level of employment. In fact, in a separate working paper (Burns and Hotchkiss 2019), we
made use of the CPS that allows linking individuals across time to construct an alternative measure of
job opportunities (the distribution of race/education specific year-to-year unemployment-toemployment transitions), and our conclusions are unchanged. One might also argue that a measure of
job vacancies would better reflect job opportunities, but because of the importance of identifying racespecific job opportunities, it is not possible to use vacancies for this purpose as specifying race when
advertising a job opening is illegal.6

5

Detailed information on CBSA can be found at https://www.census.gov/topics/housing/housingpatterns/about/core-based-statistical-areas.html. Since metropolitan identifiers change over time, we created a
cross-walk to create synthesized CBSA. CZ definitions are based on county-to-county commuting patterns, and
details can be found at https://usa.ipums.org/usa-action/variables/COMZONE#description_section.
6
The U.S. Bureau of Labor Statistics provides measures of job openings (vacancies) in its Job Openings and Labor
Turnover Survey (JOLTS). But these data are available only by industry or broad census region, not both. In
addition, occupation reflects educational requirements more than industry, which will employ workers of a much
broader range of educational attainment. But more importantly, neither online vacancy data nor JOLTS data are
race-specific.

6
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3. Data and Measurement Issues
The one-year American Community Survey (ACS) from 2005 to 2017 is used for the analyses in this
paper. The ACS is a nationally representative cross-sectional survey and has been administered annually
since 2005 to about 2 million households.7 We make use of individual weights provided by the ACS, and
we confine the analysis in this paper to men who are 25 to 54 years old.

3.1 Education “Required” for Each Occupation
For each year, among those employed (both men and women and all races), excluding the armed forces,
we determine the median education level for each detailed occupation.8 Table 1 reports the distribution
of occupations across median education. Most occupations have a median education level of some
college, followed by high school degree only and then college and above. Less than 1 percent of all
occupation codes have a median education level of less than a high school degree.

Table 1: Distribution of Occupations by Median Education of Those Employed in the
Occupation in 2005–17 in the United States
Median education in occupation

Percent of occupation codes
across years
0.55
36.57
39.30
23.59

Less than high school
High school degree only
Some college
College degree and above
Source: American Community Survey and authors’ calculations

3.2 Demand for Educational Skills—Labor Market Opportunities by Education and Race
Only two occupations have a median education level of less than high school: farm workers and graders
and sorters of agricultural produce. The number of jobs (held by workers of any gender, within race
#
groups) in each geographic location requiring a certain education level (6"2
) is simply the sum of people

of that race group employed in that location in occupations requiring that education level, using the
median education for occupations. Summing across locations yields the total number of jobs in the
United States held by workers in that race group requiring that education level (7"# ).

7

https://www.census.gov/acs/www/methodology/sample-size-and-data-quality/sample-size/. The data used in
this analysis were obtained via www.IPUMS.org, which provides harmonized variables (such as metro codes and
occupation codes) across the entire sample period.
8
Using the mode education level proved problematic since several occupations had multiple "modes" or, rather,
multiple education levels that tied for mode status. We use ACS person weights when obtaining the median.

7
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3.3 Supply of Workers by Race and Education
The supply of potential workers in each geographic location for each race and education group is
#
calculated simply as the sum of workers in the location of that race with that education level (4"2
). The

total number of workers (25-54 year old men) in the U.S. of that race with that education level, then, is just the sum
across locations (5"# ). Table 2 reports the distribution of 25- to 54-year-old men across race/ethnicity for each
educational group for the full 2005–17 sample. White non-Hispanics make up the largest share in all education
groups, except those with less than a high school degree. The shares of Black non-Hispanics and Hispanics
declines in educational attainment, whereas the share of White non-Hispanics increases in education.

Table 2: Distribution of 25- to 54 Year-Old Men across Race/Ethnicity by Educational
Attainment in the United States, 2005–17
Percent of Education Category
White nonBlack nonHispanic
Hispanic
Hispanic
Less than high school
37
14
49
High school degree
65
16
19
Some college
71
14
15
College degree or more
83
8
9
Source: American Community Survey and authors’ calculations

4. Results
4.1 Distributions in the Data
Figure 1 illustrates the differences in the distributions of jobs and people for a specific race and
education level that the Delta Index is designed to quantify. This figure compares the distribution
differences for White (panel a) and Black (panel b) high school graduates only.9 Figure 1 merely helps us
visualize what the Delta Index is doing. As we will later illustrate more clearly, using states as the level of
aggregation masks differences in distributions within the state.
The distributions in Figure 1 will reflect the largest states (California, Texas, and New York, for
example) having among the greatest shares of both jobs and people of each race at each education
level. However, the Delta Index is able to quantify the subtleties in relative distributional differences. For
example, the share of jobs requiring a high school degree held by Whites in Wisconsin is greater than
the share of Whites living in Wisconsin (highlighted with red circles in panel a). Similarly, the share of
jobs requiring a high school degree held by Blacks in Pennsylvania is less than the share of Blacks living in
Pennsylvania (highlighted with red circles in panel b).
9

Similar distributional comparisons can be made for CBSAs and CZs, but differences are much easier to see visually
across states.

8
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Figure 1: Maps of the Distribution of High School–Only Jobs by Race across States
Panel (a): Distribution of high school jobs held by White non-Hispanics versus the distribution of White non-Hispanics with a high school degree
Distribution of Jobs Requiring a High School Degree Held by White Non-Hispanics
Distribution of White non-Hispanics with a High School Degree

Panel (b): Distribution of high school jobs held by Black non-Hispanics versus the distribution of Black non-Hispanics with a high school degree
Distribution of Jobs Requiring a High School Degree Held by Black Non-Hispanics
Distribution of Black Non-Hispanics with a High School Degree

Note: The median education of people employed in an occupation determines the "required" education for that job. Data reflect the distribution
of jobs in 2017. Source: Stata’s map-creation program _maptile_ based on authors' calculations.

9
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4.2 The Delta Index and Migration: Exploring Some Stylized Facts
We claim that the Delta Index will potentially reflect differential migration constraints. Specifically, in
the presence of migration constraints, all else equal, we should see a greater mismatch between
workers and job opportunities. A greater mismatch in the distributions of workers and jobs will produce
a higher Delta Index. Therefore, we interpret a higher Delta Index as evidence consistent with lower
migration. Of course, all else is not equal, and migration constraints are not the only potential sources of
worker/job mismatch. Mismatch across locations might arise if there are differences in substitution
elasticities between education groups (Ciccone and Peri 2005), amenities (Chen and Rosenthal 2008), or
location-specific incentives designed to retain residents with higher levels of education (Clotfelter 1976;
Strathman 1994). However, we can investigate whether the relationship between the Delta Index and
migration is at least consistent with some stylized migration facts from the literature.

4.2.a The Delta Index and the Relationship between Migration and Education
A positive relationship between education and migration is well established in the literature (for
example, see Molloy, Smith, and Wozniak 2011; Greenwood 1975). The theory behind this observation
is that education reduces the informational cost of migrating, and moving yields a greater return on
general human capital afforded to those with higher education levels. Figure 2 shows that this stylized
fact generally holds for White non-Hispanics but not for the other racial groups. For all groups, those
with less than a high school degree are most dissimilarly distributed across the locations relative to the
jobs requiring that education level (not shown but available upon request). But, unexpectedly, there is
greater mismatch between Hispanics with a college degree and jobs requiring a college degree,
compared to those with high school or some college. This mismatch might suggest that differences in
migration constraints by education level also vary by race. Specifically, Hispanic and Black non-Hispanic
(until 2011 or so) workers at higher education levels might face more constraints than those workers at lower
education levels, which could reflect the importance of considering racial specificity of job opportunities
(see Hellerstein, Neumark, and McInerney 2008).10 However, this apparent anomaly could also simply
reflect the fact that more highly educated Hispanics (and, to a lesser extent, Blacks) in our sample tend
to be older than their less-educated counterparts, whereas the opposite is true among Whites.11 Since
older people tend to be less mobile than younger people (see earlier references) the age of more highly
educated Hispanics would be expected to reduce their migration, making them more concentrated.

10

The longer-term trends in the Delta Index for Blacks with high school and college education levels merit further
exploration in future analyses.
11
The comparable average ages for high school and college graduates for Whites, Blacks, and Hispanics are
(respectively) 53 and 50, 48 and 48, and 40 and 43.

10
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Figure 2: The Delta Index by Race across Education and Time, Total Number of Jobs across U.S. States, CBSAs, and CZs
(b) Across CBSAs
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Comparing across geographic locations, figure 2 also illustrates (for all racial/ethnic groups) how
the broad geography of states masks the mismatch that exist at the narrower geography of CBSAs and
CZs. The share of race/education specific jobs in a state is much too large a geography to capture the
labor market opportunities for any one person or group. Notably, across all races, the Delta Index is
higher and thus reflects a greater degree of mismatch than when the distribution across a narrower
geography is considered. This makes sense, for example, since the share of Black college graduates in
California might be exactly the same as the share of jobs held by Black college graduates there.
However, the jobs might be concentrated in Los Angeles, whereas the population might be concentrated
in San Francisco. The state-level Delta Index does not detect this mismatch, but the CBSA and CZ do.12

4.2.b The Delta Index and Migration Patterns over Time
Since at least the 1980s, overall declines in interstate migration are well-documented, and many
explanations have been offered (for example, see Costa and Kahn 2000; Cooke 2013; Molloy, Smith, and
Wozniak 2011; Kaplan and Schulhofer-Wohl 2017). 13 All racial and education groups have seen declining
trends in migration. If lower migration is linked to greater dissimilarity between the distribution of jobs
and workers, we would expect the downward trend in migration rates to manifest itself in rising Delta
Indices.
We find the Delta Index to be unambiguously rising over the time period shown across all
geographies for White non-Hispanic and Black non-Hispanic high school graduates, but not necessarily
for other education groups or for Hispanics in any education group. This finding suggests that even if the
Delta Index reflects a greater mismatch between people and job opportunities among racial/ethnic
minorities than among Whites, linking this result to lower migration rates might be more tenuous than
we thought. However, if falling migration rates relate more to the aging population or declines in
geographic specificity of occupations (Kaplan and Schulhofer-Wohl 2017), then rising migration might
not result in greater mismatches between job opportunities and the working-age population.

4.3 The Delta Index and Evidence of Greater Mismatch among Racial/Ethnic Minorities
To emphasize differences in geographic mismatch across race/ethnicity, figure 3 rearranges the Delta
Indices presented in figure 2. Across all geographies and education levels, the Delta Index for

12

Note that, mathematically, the Delta index approaches one in the limit as the size of the geographical unit
shrinks to zero, which explains why higher levels of aggregation cannot capture a mismatch that exists at lower
levels of aggregation.
13
Also see Hall and Schulhofer-Wohl (2018), who document a reduction in job-matching efficiency between 2001
and 2013.
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Figure 3 Delta Index by Education across Race and Time, Total Number of Jobs across States, CBSAs, and CZs
(b) Across CBSAs
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White non-Hispanics (the blue line in Figure 3) is everywhere below the Delta Index for Black nonHispanics (the orange line) and nearly everywhere below the Delta Index for Hispanics (the yellow line),
especially at the highest education levels. The implication is that White non-Hispanics are less
concentrated and, thus, have a distributional advantage in job opportunities relative to Black nonHispanics. White non-Hispanics also have a distributional advantage over Hispanics, except, however, for
jobs requiring some college. If differences in the Delta Index across race/ethnicity reflect differences in
migration constraints, then figure 3 suggests that racial/ethnic minorities (except Hispanics with some
college) indeed face greater migration constraints than White non-Hispanics

5. Conclusions and Policy Considerations
Our analysis in this article finds that Black and Hispanic workers, at each education level (except
Hispanics with some college), are more geographically concentrated than Whites, relative to
race/education specific job opportunities. This result holds for different levels of geography, including
states, CBSAs, and CZs. Finding evidence of greater job opportunity/population mismatch, however, is
not sufficient to conclude that Blacks and Hispanics would be better off if they were spread more thinly
across the United States to better align with the distribution of jobs matching their education. Some
have found that racial and ethnic minorities experience significant gains from social and cultural
networks that are accessible when living in close proximity with one another (see, for example,
Montgomery 1991; Edin, Fredriksson, and Åslund 2003; Elliott 2005), which suggests that efforts
directed toward decreasing disparate labor market outcomes should focus on adjusting the human
capital of minorities (such as by improving educational opportunities) to better match the occupational
demands of the area. Such efforts should also focus on improving economic opportunities that better
match the educational attainment of the population, rather than necessarily promoting migration. On
the other hand, Xie and Gough (2011) don't find any evidence that immigrants working in "ethnic
enclaves" benefit compared to immigrants working outside of such an enclave. In addition, Dickerson
(2007) finds that employment outcomes are worse for Blacks in segregated cities, suggesting that
geographic concentration might indeed harm minorities’ economic outcomes and that easing migration
might prove useful for improving labor market disparities.
Picard and Zenou (2018) provide a theoretical model showing how minority workers, faced with
a mismatch of location and jobs, could benefit from a variety of policy approaches. Place-based
policies—such as neighborhood regeneration (which provides incentives for majority workers to move
there, providing improved networking contacts) and establishment of enterprise zones (attracting firms
providing additional employment opportunities)—are ways in which specific geographic locales can
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attract both residents and firms. By way of contrast, people-based policies, such as the Moving to
Opportunity programs, provide housing subsidies to improve outcomes by moving people closer to
jobs.14 Both of these first two types of policies would improve the measured locational mismatch
between minorities and jobs. However, providing incentives to people to move is a tall order (for
example, see Harrison and Raice 2018). Indirect policies, such as improving public transportation or
access to information (see Waldrip et al. 2015; R. Wilson 2018), will also improve employment outcomes
among minorities but might not alter the locational mismatch between minorities and jobs. This
potential conflict in policies focused on either people or place is longstanding in the urban literature,
described in a phrase coined by Winnick (1966): “Place Prosperity vs. People Prosperity” (also see Bolton
1992; Partridge and Rickman 2007).
Hellerstein, Neumark, and McInerney (2008) find that an absence of the availability of jobs,
generally, is not enough to explain lower employment rates of Blacks, but the absence of jobs available
to Blacks is what matters. This observation suggests that while Marinescu and Rathelot (2018) find that
aggregate geographical mismatch between jobs and people might not be very important in the overall
unemployment rate, education/race specific mismatch perhaps play a greater role in determining labor
market outcome. In other words, combating discrimination and negative neighborhood effects (Cain and
Finnie 1990) may be even more important than solving the distribution problem.

14

Also see Mueller 1981, who describes the apparent success of a relocation assistance program in the 1970s in
getting people to move to better job opportunities, even those who expressly indicated they didn’t want to move.
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