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ABSTRACT

We use detailed location information from the Longitudinal Employer-Household Dynamics
(LEHD) database to develop new evidence on the effects of spatial mismatch on the relative
earnings of Black workers in large US cities. We classify workplaces by the size of the pay
premiums they offer in a two-way fixed effects model, providing a simple metric for defining
“good” jobs. We show that: (a) Black workers earn nearly the same average wage premiums as
whites; (b) in most cities Black workers live closer to jobs, and closer to good jobs, than do
whites; (c) Black workers typically commute shorter distances than whites; and (d) people who
commute further earn higher average pay premiums, but the elasticity with respect to distance
traveled is slightly lower for Black workers. We conclude that geographic proximity to good jobs
is unlikely to be a major source of the racial earnings gaps in major U.S. cities today.
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conclusions expressed herein are those of the authors and do not represent the views of the
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In a pair of influential papers written in the early 1960s, Kain (1964, 1968) proposed the
spatial mismatch hypothesis: that the combination of residential segregation and the
suburbanization of jobs was limiting the employment opportunities of African Americans and
contributing to the wave of civil unrest in many large US cities.! Kain’s hypothesis attracted
much attention at the time, and a large body of subsequent work has focused on whether the
different residential locations of Blacks and whites can explain part of the persistent racial gap
in labor market outcomes (see Holzer, 1991; Ihlanfeldt and Sjoquist, 1998; Gobillon, Selod and
Zenou, 2007; and Wang, Wu, and Zhao, 2022 for reviews).

We use data from the 2010-2018 Longitudinal Employer-Household Dynamics (LEHD)
program to evaluate the impact of spatial mismatch (SM) on the racial earnings gap in
contemporary labor markets. LEHD has detailed information on the place of residence and
place of work for of nearly all wage and salary earners in the U.S., offering a significant advance
in the quality and quantity of data available for assessing SM. We also introduce a new measure
of job quality to the SM literature: the establishment earnings premium, estimated from an
Abowd-Kramarz-Margolis (1999) (hereafter AKM) earnings decomposition. The combination of
LEHD data and the AKM framework allows us to measure both the local availability of all jobs
for any given worker and the availability of “good” jobs, as defined by pay premiums they offer
relative to a typical job in the same market.

We focus on racial differences in job accessibility in two major groups of cities: older
industrial cities in the Northeast and Midwest; and newer Sunbelt cities in the South and
Southwest. We also examine racial gaps in realized commute distances and in the wage
premiums that workers receive when they commute further. These comparisons parallel the
outcome tests widely used in the literature on discriminatory policing (e.g., Knowles, Persico
and Todd, 2001) and help to address the concern that job proximity may give a misleading
picture of job opportunities if Black applicants are less likely to be hired at higher-quality jobs.

Our first key finding is that virtually none of the 30+ percentage point Black-white
earnings gap among full-time workers reflects differences in average establishment pay

premiums. Rather, the entire premium is attributable to the “worker effect” in the AKM

1 Kain (2004) presents a history of his work on this topic and discusses some of its impact.
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decomposition. This result is the opposite of what we would expect if access to high-paying jobs
was a major driver of the racial wage gap. Nevertheless, it aligns with longstanding evidence
that Black workers are, if anything, more likely to be employed in unionized workplaces than
white workers (e.g., Ashenfelter, 1972; Rosenfeld and Kleykemp, 2012).

Next, we examine the geographic distribution of workers and jobs. We show that on
average Black workers’ homes are, if anything, closer to potential workplaces, and to
workplaces with higher earnings premiums, than are white workers’ homes. Moreover, jobs
near Black neighborhoods tend to offer higher average pay premiums than do jobs near white
neighborhoods. Again, these findings are the opposite of what one might expect if greater
distances to jobs (and particularly to good jobs) creates barriers for Black workers.

Ellwood (1986) pointed out that in an equilibrium model with spatial mismatch, Black
workers will have longer commute distances than white workers.? A similar prediction arises if
Black and white workers are equidistant to jobs but some employers discriminate in hiring.3
Our third key finding is that Black workers’ average commutes are shorter than those of white
workers in the older industrial cities that have been the focus of most previous studies of
spatial mismatch, though slightly longer than whites in a group of Sunbelt cities. Among both
white and Black workers longer commutes are associated with higher-paying jobs (i.e., jobs at
establishments with higher AKM pay premiums), as one might expect if workers trade off pay
and commuting distance. But the association is slightly weaker for Black than white workers,
contrary to the pattern that would be expected if SM limited Black workers’ access to high-
paying jobs.

Overall, we interpret the collage of evidence as suggesting that spatial mismatch is not a
major explanation for Black-white earnings differences in the 2010s. A limitation of our analysis
is that we focus exclusively on full time earners -- people who earned at least $3800 in a given

calendar quarter. We have not attempted to measure the effects of job accessibility on racial

2 This prediction is more nuanced if the probability of being observed with a job varies by race.

3 There is an extensive literature (e.g., Bertrand and Mullainathan, 2006) on the use of “audit study designs” to see
if employers are equally likely to follow up with job applicants who signal Black race through their name (or some
other feature). A recent large-scale study by Kline, Rose and Walters (2022) finds that job applicants with
distinctively Black names have about a 2.1 percentage point lower probability of a follow-up contact than whites —
a roughly 10% lower rate.



differences in employment or unemployment, which were the primary focus of the early SM
literature. In addition, our data cover only the past decade. The fraction of the Black urban
population living in suburbs (versus central city areas) has risen substantially in the past 50
years - from 18% in 1970 to 40% in 2010 - arguably leading to a reduction in spatial mismatch.?
Whether an analysis parallel to the one we present here but using data from the 1960s or

1970s would show more evidence of SM is an important question for future research.

I. Previous Research on Spatial Mismatch

Kain’s (1968) original specification related the share of jobs held by Black workers in a
tract (technically, a “workplace area”) in Chicago or Detroit to the Black share of residents in
the tract and the distance to the nearest ghetto. He then performed a counterfactual analysis
assuming that Black residential shares were equalized across tracts. The results suggested that
the elimination of residential segregation would significantly increase Black employment,
though Offner and Saks (1971) showed that that these conclusions were quite sensitive to
Kain’s assumption of a linear relationship between the Black share of jobs and the Black share
of residents in a tract.

Subsequent work tried to test for spatial mismatch more directly by relating the
outcomes of Black residents in different neighborhoods to the potential travel distance to jobs
(e.g., Hutchinson, 1974). Ellwood (1986) related tract-level employment rates of youth in
different census tracts in Chicago to measures of job accessibility, including the proportion of all
jobs in the city within a 30 minute commute. He found uniformly small effects, leading him to
conclude that job proximity was not a major determinant of youth joblessness. Raphael (1998)
extended this analysis by considering tract-level measures of local demand and local supply of
low skill workers. Using employment growth in nearby tracts as a measure of local demand he

was able to account for up to 1/3 of the negative correlation between the share of Black

4 See Massey and Tannen (2018, Figure 1). During the same period the fraction of the white urban population
living in suburbs rose from 50% to 63% - thus the relative share of Black versus whites in suburbs rose 0.37 to 0.63.
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residents in a tract and the employment rate of teenagers, though the effects of local supply
and demand were actually concentrated on whites and were insignificant for Blacks.>

A few more recent studies have used information on where people live and work to try
to measure the effects of SM. For example, Hellerstein et al. (2008) used restricted micro data
from the 2000 Census to construct estimates of the number of jobs in a zip code area held by
workers with certain characteristics, and the number of residents in the same zip code area
with those characteristics. They then fit models relating the employment rate of Black menin a
zip code area to the local number of jobs per resident. They find that Black male employment
rates are higher in zip codes where there are more jobs filled by Black men per Black male
resident, but that there is no effect of local jobs employing white men — a pattern they
interpret as evidence of racial segregation in jobs.®

Andersson et al. (2018) is the only previous study we are aware of that has used LEHD
data to examine spatial mismatch. These authors model the effects of local job availability on
the elapsed time to a new job for workers affected by mass layoff events. As a measure of job
availability they use the proportional gap between supply and demand for jobs faced by
residents of a given Census tract, based on weighted averages of employment and population
counts in nearby tracts (similar to Raphael, 1998). They show the estimated effects of job
availability on time to a new job are somewhat larger for Blacks than whites. When they
measure race-group-specific supply and demand, however, the effects are more similar,

suggestive of a racial component in job matching (as in Hellerstein et al., 2008).

Il. A Simple Model
i) Basic Setup
We begin by sketching a simple model of wage outcomes for workers in a spatially

differentiated labor market. The model explicitly builds in an AKM-style model of wage setting

5 Raphael (1998, Figure 4a) showed that the share of all jobs within a given commute time from a neighborhood
was higher for the neighborhoods of Black teens than those of white teens — a finding we reproduce in our data.
But he argued that employment growth is a better proxy for local job opportunities than the level of employment.
6 A concern with this specification is that omitted factors could shift both Black jobs per Black resident in a zip code
and the employment rate of Black men who live in the zip code.
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in which each establishment offers a proportional wage premium that raises or lowers wages of
any worker who is employed there relative to other workplaces in the market. As in
monopsonistic competition models (e.g., Card et al., 2018), we focus on worker’s preferences
over available job packages, ignoring frictions in the matching process.

Specifically, assume that person i gets utility from employer j:
uij = a; + 6] - ,Bldl] + Eijl

where §; is the pay premium offered by employer j, d;; is a measure of the commute distance
for i to get to workplace j, and €;; is a match effect. If worker i takes a job at employer j her

observed wage is:
|nWl']' = Qq; + 5] + Ui]',

where (as in a standard AKM model) a; is a common component of wages for i across all jobs,
and the residual term v;; is assumed to be independent of d;; and €;;.

Next, assume that a worker who is searching for a job has an “offer set” O; representing
the potential set of job opportunities that are available. She takes the job with the highest
utility in the set:

Jj* (D) = argmax;eo,[8; — Bidy; + €35,
and we observe the combination of the wage premium and commute distance (§;+(;), d;j+(;))
for that worker. Spatial mismatch can be expressed in this framework as a difference in the

offer sets available to workers who live in different neighborhoods.

ii) Comparing Job Opportunities of Different Groups

Suppose there are two groups of workers G; and G,. If the joint distributions of (6]-, dl-j)
in the offer sets are the same for the two groups, and they have the same distribution of B;'s,
then they will have the same probability distributions over (8;+;, d;j+(;)) - In particular, the
conditional expectation of the wage premium, given commute distance,

E[8p|dij ) = d]



will be the same for the two groups. This provides the basis for a simple outcome test: if two
groups have the same access to jobs, and the same preferences for wages versus commuting
distance, then we would expect the observed relationship between wage premiums and
commute distances to be the same for the two groups.

To facilitate comparisons between workers with different offer sets, suppose that
commute distances are discrete, d;; € {dy, d;,...dy}, and that wage premiums are also
discrete, §; € {03, 85,.. 8} In this case the offer set for a given worker is represented by a 2-
dimensional grid showing which particular combinations of (§,,, d,,) are available (i.e., the
support of the joint distribution of wage premiums and commute distances). For example a
high-wage premium job at close proximity may not be available in a given worker’s choice set.

Suppose that the offer sets for individuals in group G, have the property that jobs with
wage premiums §; € {81, 8,,..6y} are available at every commute distance, while the offer
sets for individuals in group G, have the property that jobs with wage premiums §; > 5 are
only available with commute distances d;; > d. In this case we would say that the job
opportunities of group G, are negatively affected by their residential locations, relative to
group G;. In particular we would expect that the observed wage premiums for workers in G,
with relatively short commuting distances would be lower than the premiums for workers in G,
in the same range of commute distances. We would also expect that the slope of the
conditional expectation of the wage premium, given the commute distance, will be higher for

the disadvantaged group.

I1l. Data sources
(i) LEHD Sample

We use data from Census Bureau’s Longitudinal Employer-Household Dynamics (LEHD)
program. LEHD is derived from the quarterly earnings reports provided by employers to state
unemployment insurance (Ul) agencies. The core data set includes the total wages paid by a
given employer to each worker in a quarter. These data are supplemented with information on
employers and workers derived from other sources (e.g., the decennial census and ACS files) —

see Abowd et al. (2009). The LEHD covers about 95% of private sector employment, as well as



state and local government employees, but excludes federal employees, members of the armed
services, and self-employed workers. From 2010 forward it includes data from all 50 states.

Our sample construction follows Card, Rothstein and Yi (2024a). We begin with person-
employer-quarter (PEQ) observations from 2010Q1 to 2018Q2 where the worker is between 22
and 62 years of age. To help screen out part-time jobs and/or partial-quarter job spells we
exclude quarters where an individual had multiple jobs or earnings below $3,800 (roughly the
earnings from a full-time job at the federal minimum wage), as well as all transitional quarters
(the first or last quarter of any person-employer spell). We also drop PEQs with an unknown
industry and/or establishment location. We exclude individuals with fewer than 8 quarters of
earnings that satisfy the previous restrictions over our 8% year sample window. We also drop
people with Hispanic ethnicity and all those whose primary race is not Black or white. For
simplicity, in the remainder of the paper we refer to “white” and “Black” workers without
repeating the qualifier that these designations exclude Hispanics of any race. We assign PEQ’s
to 1990 Commuting Zones (CZs) (Tolber and Sizer, 1996) based on the county of the employing
establishment in that quarter.

Table 1 reports summary statistics for employed quarters of white and Black workers in
three groups of CZs: (1) a set of 10 older industrial cities in the Northeast and Midwest
(Philadelphia, Detroit, Pittsburgh, Cleveland, Newark, Buffalo, Baltimore, Chicago, Minneapolis
and St. Louis); (2) a set of 7 newer Sunbelt cities in the South and Southwest (Los Angeles,
Houston, Atlanta, Miami, Dallas, San Diego, and Phoenix); (3) the remaining 183 of the largest
200 CZs in the country. Not surprisingly, the first two city groups — which are drawn exclusively
from the largest 30 CZs — have somewhat higher earnings for both white and Black workers
than does the latter group. They also have somewhat longer average distances between home
and workplace: e.g., for white workers, the average commute is 12.2 miles in older industrial
CZs, 14.4 miles in the Sunbelt CZs, and 10.4 miles in the remainder of the top 200 CZs.

The third panel in the table shows the white-Black differences in mean log quarterly
earnings and mean commute distances. The wage gaps are relatively large, reflecting the fact
that white workers tend to have higher hourly wages and more hours of work per unit of

calendar time than Black workers. As has been found in other settings (though typically with



more selective samples), white workers tend to have longer travel-to-work distances than Black
workers —on the order of 14% longer in the older industrial CZs, 1% longer in the Sunbelt CZs,

and 3% longer in the other CZs.

(ii) Imputation of Establishment Locations in LEHD

The Ul data in the LEHD contain an identifier for the employing firm and the state, but
not for the specific establishment of firms with multiple workplaces in the same state.” The
Census Bureau uses the relative distance from a worker’s home address to the locations of the
establishments owned by the firm to (probabilistically) impute his or her specific establishment
(Vilhuber 2018). We use the first of the multiple imputations available in the LEHD to assign
PEQs to establishments. To evaluate the implications of imputation errors we divide
establishments into categories based on whether the firm has 1 or more establishments in the
same state, and on the size of the firm. Specifically, we use the largest number of PEQs at a firm
in the quarters of our sample to define three firm size groups: ten or fewer workers; 11-276

workers; and greater than 276 workers.®

(i) Coding of geographic locations in LEHD

The Census Bureau assigns detailed geographic locations at an annual frequency to
workers’ residences and to establishment locations. We use the latitude and longitude of a
worker’s home and workplace to compute the as-the-crow-flies commute distance for each
worker, in miles. To analyze the number of jobs within a radius r of each worker, we coarsen
the locations of firms and workers to a set of grid points spaced 0.5 miles apart in both the
North-South and East-West locations. Commute distances computed using this grid are very
highly correlated with distances that use the original (uncoarsened) locations, so we do not
believe much precision is lost with this coarsening, which dramatically reduces computational
burden. Because CZs differ widely in their physical size, and we want to construct averages

across CZs in a group, we standardize travel distances by a multiplicative factor so that the 75t

7 We define a “firm” as a unique State Employer Identification Number.
8 Our calculations of firm size, unlike our other LEHD analyses, include Hispanic workers.
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percentile of commute distances in each CZ is 16 miles. Thus, if the 75™ percentile in a
particular CZ is 12 miles, we multiply all distances by 4/3, whereas if the 75t percentile is 24

miles, we multiply all distances by %.

(iv) Comparisons to the American Community Survey

To help contextualize our LEHD data, we constructed a parallel sample of workers in the
2010-2018 American Community Survey (ACS). We select people ages 22-62 from the ACS with
at least 1 year of potential experience (i.e., age-education-6 > 0). For our analyses of earnings
outcomes we further limit attention to “full year earners” with annual wage and salary earnings
of $15,200 or higher -- a threshold 4x higher than the quarterly threshold for full time work we
impose on the LEHD.

We assign 1990 CZs to Public Use Micro Areas (PUMA’s) identified in the ACS using
PUMA-county population files for the 2000 and 2010 Census created by David Dorn.° For the
relatively small share of PUMASs that contain observations from multiple CZs we probabilistically
assign one CZ based on the relative share of the PUMA population in that CZ.1° Finally, we limit
attention to individuals in the 30 largest CZs (based on counts of person quarter observations in
our LEHD samples) and divide the “top 30” CZs into 4 groups: (1) Older industrial cities (as
defined above); (2) Newer Sunbelt cities (also as defined above); (3) Northeast Corridor (New
York, Washington DC, Boston, and Hartford CT); (4) Other large CZs (San Francisco, Seattle,
Denver, Sacramento, San Jose, Portland, Tampa, Orlando and Fort Worth). The resulting sample
contains 6.49 million observations, representing a weighted population of roughly 80 million
22-62-year-olds per year.

Table 2 reports summary statistics for the working age populations in the top 30 CZs, as
well as the characteristics of the full-time earners with at least $15,200 in earnings. (Note that

in contrast to the statistics in Table 1, these results include people of all ethnicities and racial

9 See https://www.ddorn.net/data.htm. We downloaded two files from this site: [E5] 2000 Census and 2005-2011
ACS Public Use Micro Areas to 1990 Commuting Zones; and [E6] 2010 Census and 2012-ongoing ACS Public Use
Micro Areas to 1990 Commuting Zones.

10 For example, if 70% of the population in a PUMA is from CZ “A” and 30% from CZ “B”, then we randomly assign
70% of the workers in our sample from that PUMA to CZ “A”, and 30% to CZ “B”. We also experimented with a
multiple allocation approach, and found it gave nearly identical estimates of the characteristics of larger CZs.
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groups.) For reference the first line of the table shows the relative sizes of the 4 groups of CZs in
the top 30 (weighted by the ACS sample weights). The samples of person-year observations in
the older industrial CZs and newer Sunbelt CZs are fairly similar in size, while the samples for
the Northeast corridor CZs and remaining top 30 CZs are smaller.

Within the working-age population, the relative shares of whites and Blacks vary across
the 4 groups of CZs, with whites being relatively under-represented in the Sunbelt CZs and
Blacks being relatively under-represented in the “remainder” group. Mean years of education
and the share of people with a BA or higher also vary somewhat across CZ groups and are
relatively low in the Sunbelt (driven in part by the high share of Hispanics in these cities).
Average employment rates (based on having positive earnings in the previous year) are fairly
similar across city groups, ranging from 79 to 82%; the fraction of full-time earners varies a little
more (from 58% to 65%) and is lowest in the Sunbelt cities.

Looking next at the full-year earners, we see that across the CZ groups the share of Black
workers is 12-15% except in the remainder CZ group. The share of females is more stable at
about 45%. Mean annual earnings range from $61,000 in the Sunbelt cities to $75,000 in the
Northeast corridor; mean hourly wages range from $29 to $35 per hour. On average about 86%
of full-time earners in the top 30 CZs commute to work in their own car: this rate is higher in
the Sunbelt (around 94%) and lower in the Northeast corridor (67%). Mean commute times
average about 30 minutes (one way), but are about 5 minutes longer in the Northeast corridor,
partly reflecting the fact that commuters by bus and rail have relatively long average commute
times and these modes are more common there.

Finally, the bottom three rows of the table show mean log annual earnings of white
non-Hispanics, Black non-Hispanics, and the Black-white earnings gap. Importantly, the
magnitudes of the Black-white gaps in annual earnings in our ACS sample are similar to the gaps
in quarterly earnings in our LEHD sample: the mean gap is about 32 log points and is slightly
lower in the older industrial cities than the Sunbelt cities or the Northeast corridor. About one-
eighth of the gap in earnings for full-year earners appears to be due to lower hours among
Black workers. The Black-white gap in hourly wages for full-year earners in the largest 30 CZs is

28 log points. This gap is not too different from the 26 log point gap in log hourly wages for
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2010-2018 reported by Wilson and Darity (2022), based on hourly or weekly wages reported in
the monthly Current Population Surveys.

Appendix Table 1 presents a few salient characteristics of each of the CZs in our top 30
ACS sample. There are some similarities and some differences between the CZs in each of the 4
groups. For example, most of the older industrial cities have around a 20% share of Black
workers, though Minneapolis and Pittsburgh are exceptions. The Sunbelt cities are more
heterogeneous in this dimension, with a Black share of around 35% in Atlanta, 15-20% in
Houston, Dallas and Miami, and only 5-6% in Los Angeles, Phoenix, and San Diego. Average
annual salaries range from $54,000 (Cleveland) to $75,000 (Newark) in the older industrial
cities, but are more narrowly clustered between $53,000 (Miami) and $64,000 (Houston) in the
Sunbelt cities. Average one-way commute times vary somewhat across CZs: highest in New
York City (39 minutes) and lowest in the smaller CZs (e.g. about 25 minutes in Cleveland, San

Diego, Hartford, and Portland).

IV. AKM Model and the role of establishment pay premiums in the racial wage gap
(i) AKM Model

Using our LEHD sample for each CZ, we fit a standard AKM model to the log of quarterly
earnings for person iin quarter t:
(1) Yie = @ + 8pip) + XitB + €¢.
Here a; is a person effect for worker i, f (i, t) is an index function giving the workplace for i in
quarter t, &y represents the pay premium at establishment f, and X;. is a vector that includes a
full set of calendar quarter indicators and a cubic in worker age. We estimate (1) separately for
each CZ, pooling Black and white workers but limiting to the largest connected set in the CZ
(which typically includes well over 95% of PEQs in the CZ). We normalize the (person-quarter-
weighted) average pay premium of all establishments in the restaurant industry in each CZ to
zero. Thus, 6} can be interpreted as the pay premium at establishment f relative to the average
pay at restaurants in the same CZ.

It is well known that OLS estimation of an AKM style model will lead to biased estimates

of the firm and person effects unless the unobserved determinants of pay, included in the error
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term €;;, are uncorrelated with the sequence of jobs held by individual i. In Card, Rothstein and
Yi (2024a) we present a number of checks for this “exogenous mobility” condition. We find
evidence of small but systematic departures from exogenous mobility for samples similar to the
ones used here. We conclude, however, that these departures lead to relatively small biases in
the estimated establishment effects.

After estimating (1), we average the left-hand and right-hand sides by CZ and race, then
take the difference between whites and Blacks in each CZ. This yields:

(2) ew = Fep = @ew = Gep) + (Sew = 8ep) + Ko = Xep)B,

where y.,, and ¥y, represent the means of log earnings for white and Black workers in CZ c,
respectively, a.,, and @, represent the means of the estimated person effects for white and
Black workers in that CZ, §,,, and &, represent the means of the estimated establishment
effects for the two groups, and X,,, and X,, represent the mean vectors of covariates.

Let s¢cy, and s¢¢p, represent the shares of all PEQs of white and Black workers in CZ ¢
that worked at establishment f. Then
(A-3) Sew = 6cp = Tpec (Srew — Sppw) b
Thus, the second term in equation (2) can be interpreted as measure of the differential sorting
of whites relative to Blacks to workplaces with a higher estimated pay premium. If Black workers
are less likely than whites to be employed at such workplaces, this term will be negative.

Table 3 presents a summary of the terms in equation (2) for the three groups of CZs in
our LEHD sample. The first row presents the mean white-Black earnings gap in our estimation
sample (based on the largest connected set, comprising well over 95% of PEQs, in each CZ). This
is very close to the gap across all full-time earners in Table 1. In all three groups of CZs the
mean white-Black gap in person effects is slightly larger than the gap in earnings, while the
mean gap in establishment effects is small and in two of the three CZ groups actually negative —
implying that, for example, the mean establishment pay premium for white workers in the third
group of CZs is about 1.3 percentage points lower than the mean premium for Black workers. In
our two focal groups of CZs the mean gap in establishment effects is not statistically
significantly different from zero. Thus, any differential sorting of Black and white workers to

high-paying establishments in these two sets of CZs is negligible.
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In Card, Rothstein and Yi (2024b) we present a simple decomposition of establishment
pay premiums into the mean by industry and the deviation of the establishment premium from
the average for its industry, which we call an “industry hierarchy effect”. The bottom rows of
Table 3 use this approach to decompose the Black-white difference in mean establishment pay
premiums into the difference in mean industry wage effects and the difference in mean
hierarchy effects. Interestingly, for the two focal groups of CZs these components have
opposite signs: Black workers work in slightly lower-paying industries than whites, but within a

given industry they are employed at slightly higher-paying establishments.?

(ii) Interpretation

The fact that estimated average pay premiums for white and Black workers are nearly
the same in our LEHD sample is potentially surprising, and different than the pattern in Brazil
reported by Gerrard et al. (2022), where nonwhite workers are employed at lower-premium
workplaces. As in other settings, in our sample people with higher values of a; tend to work at
establishments with higher pay premiums — a pattern of “positive assortative matching.” In
particular, our estimates imply that a 10% increase in ¢; is associated with about a 1% increase
in 8¢ +) Within a CZ. Given the 30-35 log point gap in the mean of a; between Black and white
workers, one might have expected a roughly 3 log point gap in average pay premiums between
Blacks and whites just because of assortative matching, rather than the 0 that we observe. We
do find that Black workers are slightly less likely to work in higher-paying industries, but this is
offset by the tendency to be employed at higher-premium workplaces within a given industry.

The pattern of sorting within industries is potentially consistent with a longstanding fact
about the U.S. labor market, which is that Black workers are more likely to be covered by
unions than whites (e.g., Ashenfelter, 1972). Data from the unionstats.com website shows that

the ratio of the Black to white union coverage rate for both male and female workers averaged

11 we also find a tendency for whites to work in higher-premium industries in the ACS. Using estimated pay
premiums for 295 4-digit industries from a standard Mincer-style model we find that the average industry
premium is 3 log points higher for whites than Blacks. Card, Rothstein, and Yi (2024b) show that the industry
premiums in this specification include a component reflecting differences in worker type (i.e., in a) that are not
captured by the available controls in the ACS and that this component is positively correlated with the industry
premium. This accounts for the difference in magnitude from Table 3.
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about 120% in years 2010-2018. Other things equal, the higher union coverage rate of Black

workers presumably led to modest narrowing of the white-Black wage gap

V. Job access and commuting patterns by race
i) Job access

Figure 1 begins our analysis of the relative accessibility of jobs for Blacks relative to
whites. For each worker and for varying radii r, we compute the share of all jobs in the CZ that
are located within radius r of the worker’s residence. We average this across Black and White
workers separately in each CZ, then average across CZs in our CZ groups (normalizing distances
within each CZ as discussed above). Panel a shows that for every r, the cumulative share of jobs
within r miles of the typical Black worker’s home is higher than the share for a typical white
worker in the older industrial CZs (compare the solid orange line to the solid blue line). Panel b
shows the cumulative fraction of jobs within radius r for Black workers relative to the
cumulative fraction of all jobs in the CZ within the same radius for white workers (a ratio we call
the “relative fraction” of jobs within that radius). We can see that at all distances, Black workers
in the older industrial CZs are closer to jobs. Moreover, the jobs near Black workers are of
somewhat higher quality (as measured by the establishment premium) than those near White
workers. The dashed lines in the figures show the share of jobs at establishments with
estimated pay premiums in the top tercile for the CZ within radius r; these tell a similar story as
the all-jobs series.

Looking at data for the Sunbelt CZs in panels c and d, the racial differences in job
accessibility are smaller, possibly reflecting the multi-centric structure of many of these cities.
Nevertheless, for radii of 1 mile or more, Black workers in these CZs are also closer to jobs.
There is no indication that there is a systematic shortage of jobs, or of good jobs, within a
reasonable commuting distance of Black workers.

A potential caveat to this conclusion is that not all workers are qualified for all jobs, and
since Black workers have lower education than whites, an analysis of all jobs as a whole may
give a misleading impression of access to jobs available for a representative Black worker.

Appendix Figure 1 follows the same format as Figure 1, but separates jobs into those held by
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workers with a high school education or less (non-college jobs) and those held by workers with
at least some college education (college jobs). We find that access to non-college jobs is
uniformly higher for non-college Blacks than for non-college whites in both the older industrial
CZs and the Sunbelt CZs, but access to college jobs at very near proximity (<1 mile) is slightly
lower for college-educated Blacks in the Sunbelt CZs.

Another way to measure access to good jobs is via the correlation between the fraction
of residents at a location who are Black and the average premium of all establishments within a
short commuting range of that location. We assign workers to locations defined by a 0.5-mile-
by-0.5 mile grid, and measure the average pay premiums of all establishments within 2.5 miles
of each location. The correlation of this measure of nearby job quality with the fraction of Black
workers at the location is 0.26 for the older industrial CZs and 0.10 for the newer Sunbelt CZs.
This approach confirms that if anything, jobs near Black neighborhoods tend to offer higher pay

premiums than those near white neighborhoods.

ii) Commute distances and job quality

While proximity to jobs has been widely used in the literature to assess the SM
hypothesis, many previous authors have expressed the concern that Black job-seekers may not
have equal access to jobs (e.g., Hellerstein et al. 2008; Andersson et al., 2018). One way to
address this concern is to look at realized commute distances. As discussed in section |l, if Black
workers have access to fewer high-paying jobs within a short commute distance, they will have
to travel further to obtain a job with a given pay premium. To what extent is that true?

Figure 2 shows the densities and cumulative distribution functions of commute
distances for Black and white workers in our two groups of CZs.'? (For display purposes we
show commute distance on the x-axis using a log> scale). In older industrial CZs the CDF for
black workers is shifted left, implying that the quantiles of Black commuter distance are
uniformly lower. In the Sunbelt cities the CDFs cross once at about the 60" percentile: thus the
guantiles of commute distance for Blacks are above the corresponding quantiles for whites up

to the 0.6 quantile, and below the quantiles for whites at higher quantiles.

12 \We use a kernel density procedure to estimate the densities of log commute distance by race, then integrate the
estimated densities to construct the CDFs.
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Table 4 reports selected quantiles of commute distance for white and Black workers in
different groups of CZs. For comparison, we also show the quantiles of 1-way commute times
from the ACS. (The ACS does not report commute distances.) In the older industrial CZs the
distance quantiles for Black workers are lower than the quantiles for white workers, whereas
the travel time quantiles are the same.*? In the newer Sunbelt CZs, consistent with Figure 2, the
lower quantiles of distance for Blacks are above those for whites whereas the 75" and 90t
percentiles for Blacks are lower. In terms of commute times, however, all the quantiles except
the median are the same for Blacks and whites. Looking at commute times in the Northeast
corridor we see a larger and more systematic gap between Blacks and whites, with 5 minutes
longer commute times at the 10™ and 25% percentiles and 10 minutes longer times at the 75t
and 90" percentiles. Some share of this extra time may be due to the fact that in the Northeast
CZs the white-Black gap in use of a car to get to work is 14 percentage points (75% of whites
use a car versus 61% of Blacks) whereas in other CZs the gap is only 5 percentage points (93%
or whites versus 88% of Blacks).!* Finally, in the other top 30 CZs commute times are very
similar for whites and Blacks.

Figure 3 shows how commute distance is related to job quality, as measured by the
average pay premium earned by workers who travel a given distance. In both groups of cities
and for both races, longer commutes are associated with higher pay premiums, as would be
expected if workers trade off wages against commute time in job search. In the older industrial
CZs Black workers with commute distances up to 10 miles work at establishments with higher
average pay premiums than whites who travel the same distance; at further distances the
relationship to pay premiums flattens out and even turns slightly negative for Blacks. In the
Sunbelt CZs, average pay premiums conditional on commute distance are higher for Blacks up
to about a 2 mile commute, then very similar for commute of 2-8 miles, then a little higher for
whites. Again, the relationship flattens out after about 20 miles, and goes negative for both
race groups in the upper tail of commuting distances (though we caution that the share of jobs

at commutes beyond 30 miles is small, and is not evenly balanced across CZs).

13 Travel times reported in the ACS are typically rounded to 5 minute intervals, which accounts for the fact that all
the quantiles end with 5 or 0.
14 Mean commute times are about 20 minutes longer for commuters who use other transit modes relative to car.
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The inverse-U shape of the lines in panel b of Figure 3 is unexpected. A possible
explanation for this shape is errors in the imputation of establishment for people who work at
firms with multiple establishments. The establishment imputation model used by LEHD does
not take account of establishment earnings premiumes, so if workers are more willing to accept
long commutes to work at high-premium establishments, the average premium of imputed
establishments with long commutes may overstate the average premium obtained by workers
who actually commute such long distances. To assess this hypothesis, we estimated the
commute distance-pay premium relationship separately for workers in five groups of firms —
small firms, with no more than 10 workers in any quarter; larger firms that are still below
median in size (11-276 employees in a quarter), separately by whether they have one or
multiple establishments; and above-median-sized firms (>276 employees in any quarter), again
separately by whether they have one or multiple establishments. Imputation error should only
impact the patterns at multi-establishment firms.

Appendix Figure 2 shows that the estimated relationships between commute distance
and mean pay premium for the single establishment firms are fairly well-behaved for both
white and Black workers. For multi-establishment firms, however, we see a pattern of declining
average premiums after commutes of around 25 miles. These patterns suggest that part of the
decline in premiums after about 25 miles observed in Figure 3 is due to imputation errors,
though there is also some decline in premiums for Black workers at single establishment firms

with 11-276 employees.

iii) Commute distances by worker skills

The comparisons of commute distances in Table 4 make no allowance for the fact that
workers with different levels of skill may commute different distances. Most of the existing
literature finds that commute distances are increasing in worker income. This pattern is often
attributed to the demand for larger housing units by high-income families, but some of the
correlation between income and commute distance may be due instead to the tradeoff

between distance and pay premiums highlighted in our simple model.
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Figure 4 shows quantiles of commuting distance by decile of worker fixed effect,
separately by race and CZ group. In both groups of CZs we see that commute distances are
longer for higher-a workers, though the gradient in the Sunbelt CZs is relatively modest (only a
17% rise in median commute distance between whites in the bottom and top deciles)
compared to the gradient in the older industrial CZs (a 43% rise in median commute distance
between whites in the bottom and top deciles). Comparing Blacks and whites in the same skill
decile, we see patterns that are quite similar to the unconditional comparisons in Table 4. In
older industrial CZs the white commute distance distribution stochastically dominates the Black
distribution in each ability decile, except possibly among the lowest-skill workers. In the Sunbelt
CZs, the 25% percentile of Black commute distances is higher than the 25 percentile of white
commute distances for all skill deciles, but the Black-white gap is relatively small at the median

(particularly for the lowest skill deciles), and is negligible at the 75 percentile.

iv) The elasticity of earnings with respect to commute distance

As a final exercise, we examine the partial correlation between commute distance and
earnings, and decompose this overall effect into the correlations of distance with the person
and wage premium components of earnings. As discussed in Section Il, a relative shortage of
nearby good jobs for Black workers would be expected to result in a steeper gradient of
earnings with respect to commute distance for Black workers, driven by the establishment pay
premium component.

Table 5 presents estimates of simple models in which we regress log earnings on the log
of individual commute distance and CZ dummies. The first row shows estimates of the elasticity
of earnings with respect to distance for whites: the elasticity is 0.059 in the older industrial
cities, 0.024 in the Sunbelt CZs, and 0.031 in the other large CZs. (All these estimated elasticities
are precisely estimated with robust standard errors of less than 0.002). The corresponding
elasticities for Black workers are 0.056, 0.046, and 0.056. When we decompose earnings into
the three terms in equation (1), we see that the differences across CZ groups are largely driven
by the relationship between commute distance and person effects. The relationship between

distance and the workplace pay premium component of earnings is more similar across the
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three groups of CZs. And importantly, within each group of CZs, the elasticity of pay premiums
with respect to distance is lower for Blacks than whites: 0.016 for Blacks versus 0.030 for whites
in the older industrial CZs; 0.24 versus 0.019 in the Sunbelt CZs, and 0.023 versus 0.020 in the
other large CZs. This pattern suggest that access to nearby better-paying jobs, conditional on
worker skills, is if anything better for Black workers.

Our estimates of the relationship between commute distance and workplace pay
premiums have to be interpreted cautiously since they are based on purely observational data.
One might hope that whatever biases are present in these estimates are similar for Blacks and
whites so that a comparison between the elasticities for the two groups is still informative.*®
Interestingly, a recent study by Agarwal et al (2024) using German data obtains quantitatively
similar estimates of the elasticity of pay premiums with respect to commuting time using
individual tax subsidies as instruments for commuting time. Specifically, they report IV
estimates of the effect of commuting time on the estimated pay premium for an individual’s
workplace in the range of 0.02 to 0.04.

Table 6 presents a parallel set of estimates of the effect of commuting time on earnings
derived from our ACS sample. Since the ACS only reports the average (one-way) time taken for
commuting, we include a set of dummies for the mode of transit, as well as CZ dummies. The
elasticities of earnings with respect to commute time range from 0.07 to 0.10 for whites and
0.06 to 0.07 for Blacks. In three of the four city groups we estimate that the elasticity is lower
for Black workers than whites, though in the Sunbelt cities the elasticity is slightly higher for
Blacks (0.077 versus 0.070).

We cannot decompose earnings in the ACS into person and workplace effects. As an
alternative, we estimated a relatively rich cross-sectional wage model (separately by race) that
included 295 4-digit industry effects. This allows us to decompose an individual earnings
observation into a part attributable to the industry of employment, a part due to other
observed covariates, and an unexplained part. We then regressed the industry component on

commute time and obtained the set of elasticities shown in the second row of each panelin

15 This would be true, for instance, if Black and white workers have similar preferences and face similar opportunity
sets for jobs with different pay premiums at different distances from home.
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Table 6. For both Blacks and whites we estimate that longer commute times are associated with
employment in higher-paying industries: the elasticities are in the range of 0.026-0.030 for
whites and 0.021 to 0.028 for Blacks — not too different from the elasticities of workplace pay
premiums with respect to travel distance we obtained in the LEHD. Again, the elasticity of
industry pay premiums tends to be slightly lower for Blacks, suggesting that if anything Black
workers have slightly better access to higher-paying industries, except in the Sunbelt cities

where whites may have slightly better access.

VI. Conclusions

We have used information on where people live and work in the LEHD to shed new light
on the spatial mismatch hypothesis. While many studies of SM focus on employment
probabilities — particularly for very young or less skilled workers -- we focus on earnings of full-
time employed workers. In part this is driven by our data source, which lacks direct information
on people who are not working. In part it is also driven by our desire to build on the past two
decades of research on pay determination, which has shown the importance of employer-
specific wage components for understanding wage inequality and differences in pay between
groups. The now-standard AKM framework can potentially inform the analysis of spatial
mismatch by focusing on accessibility to employers that pay above-average wage premiums.

Our findings suggest that geographic proximity to jobs — or to “good” jobs as measured
by their AKM pay premiums — is not a major source of racial wage gaps in large cities in the U.S.
today. At the most basic level, we find no evidence that Black workers are systematically
under-represented at workplaces with above-average pay premiums. Paralleling results that
have been obtained in many earlier studies, we also find that Black workers live, if anything,
closer to places where existing jobs are located. Importantly, this relative proximity for Black
workers extends to “good jobs.”

Building on insights from earlier studies we also examine the distributions of commute
distances for whites and Blacks, and the gradient of earnings with respect to distance for the
two race groups. We find that in most cities Black workers commute about the same distance

or slightly less than whites, though among Sunbelt cities the comparison is reversed. We also
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find that earnings are higher for people who commute longer. An advantage of our AKM
framework is that it allows us to decompose the overall distance gradient into a part
attributable to the worker themselves and a part attributable to the pay premium at their
current workplace. Here again we find that in most cities the gradient of pay premiums with
respect to commute distance is lower for Black workers.

We close by emphasizing four limitations of our work. First, we have not attempted to
address the potential importance of mismatch in earlier decades, when housing discrimination
was more widespread and a much higher fraction of the Black urban population lived in central
cities. Second, we have not tried to look at the effects of mismatch on employment or part
time work. Third, we have focused exclusively on Black and white workers, ignoring Hispanic
workers who are a major presence in many large cities. And finally, while our analysis includes
both men and women, we have not tried to separately estimate the effects of mismatch for

female versus male workers.
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Figure 1: Fraction of all jobs and good jobs within given distance of worker's homes in two groups of CZ's
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Note: Based on data on worker's residences and places of work in LEHD, 2010-2018. "Good jobs" are jobs at establishments with pay premiums in top tercile of all
premiums in CZ. Distances from home are rescaled in each CZ so that 75th percentile of commute distance in CZ for all workers is 16 miles. See Table 1 for

definition of CZ groups.



Figure 2: Densities and Cumulative Distribution Functions of Commute Distance
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Figure 3: Commute distance and average pay premiums
in two groups of CZ's
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Figure 4: Commute distance percentiles, by decile of estimated

person effect and race
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Table 1. LEHD summary statistics

Older industrial

Newer sunbelt

All other CZ's

CZ's CZ's among largest 200
(1) (2) (3)
White workers
Mean quarterly earnings (x4) 77,960 90,400 71,320
Mean log quarterly earnings 9.59 9.68 9.50
Mean commute distance (miles) 12.22 14.37 10.43
No. of person-quarters (millions) 262.1 156.6 931.7
Black workers
Mean quarterly earnings (x4) 49,440 52,960 36,150
Mean log quarterly earnings 9.25 9.31 9.22
Mean commute distance (miles) 10.47 14.22 9.47
No. of person-quarters (millions) 49.2 46.5 145.3
White-Black gap
Mean log earnings 0.34 0.38 0.28
Mean commute distance (miles) 1.75 0.15 0.96

Notes: Source is 2010-2018 LEHD. Sample includes only white and Black non-Hispanic
people with one employer in the quarter and quarterly earnings above $3,800, and excludes
the first and last quarter of each employment spell. Commute distance is based on location
of person's place of residence and place of work. Older industrial group in column 1
includes 10 CZ's: Chicago, Philadelphia, Detroit, Pittsburgh, Cleveland, Newark, Buffalo,
Baltimore, Minneapolis, and St. Louis. New sunbelt group in column 2 includes 7 CZ's: Los
Angeles, Houston, Atlanta, Miami, Dallas, San Diego, Phoenix. Remaining group in column 3

includes 183 CZ's.



Table 2. Summary Statistics for Four Groups of Larger CZ's from American Community Survey

Top 30 Older Newer Northeast Remainder

CZ's Industrial CZ's Sunbelt CZ's Corridor CZ's of Top 30 CZ's

(1) (2) (3) (4) (5)
Pct. working-age pop. in top 30 100.0 28.6 32.4 19.0 20.0
Demographics of working-age population
White non-Hispanic (%) 52.0 64.1 38.7 51.9 56.4
Black non-Hispanic (%) 13.7 16.6 13.2 16.7 7.5
Hispanic (%) 22.6 11.3 36.3 19.0 20.0
Asian non-Hispanic (%) 11.8 8.1 11.8 12.5 16.3
Mean years of education 13.6 13.8 13.1 14.0 13.7
BA or higher (%) 36.3 37.1 31.2 43.2 36.8
Employed (%) 80.5 81.0 79.0 81.8 81.0
Full-time earner (%) 61.8 63.3 58.4 64.7 62.2
Mean earnings (with Q's) 41,976 42,197 36,913 49,322 42,878
Characteristics of full-time earners
Black non-Hispanic (%) 12.3 13.6 12.7 15.7 6.6
Female 45.1 46.0 43.7 46.8 44.4
Mean years of education 14.2 14.4 13.8 14.6 14.2
BA or higher (%) 44.4 45.1 39.2 51.7 44.2
Mean earnings 66,064 64,812 60,986 74,618 67,170
Mean hourly wage 31.33 30.62 29.14 35.09 31.99
Use car to commute (%) 86.0 88.4 94.3 67.2 88.8
Mean commute time (minutes) 30.9 29.9 30.0 35.3 29.4

Earnings of white and Black workers

Mean log earnings - white NH 10.96 10.90 10.97 11.09 10.93
Mean log earnings - Black NH 10.64 10.61 10.61 10.74 10.61
White-Black gap 0.32 0.30 0.36 0.35 0.32

Source: 2010-2018 ACS public use files. Adult population includes people age 22-62 with age> education+6.
Full time earners have annual earnings above $15,200. Older industrial CZs and new sunbelt CZs are the
same as in Table 1. Northeast Corridor CZs include New York, Washington DC, Boston, and Hartford.
Remaining CZ's are San Francisco, Seattle, Denver, Sacramento, San Jose, Portland, Tampa, Orlando and
Fort Worth.



Table 3. AKM decomposition of racial earnings gap

All other CZ's
Older Newer sunbelt among largest
industrial CZ's CZ's 200
(1) (2) (3)
White-Black gap in mean log earnings 0.350 0.365 0.251
Components of AKM decomposition:
Person effect 0.367 0.380 0.278
(% of overall gap) (105.1) (104.1) (111.0)
Establishment effect -0.003 0.004 -0.013
(% of overall gap) (-0.8) (1.2) (-5.1)
Covariates (XB) -0.015 -0.019 -0.015
(% of overall gap) (-4.3) (-5.3) (-5.9)
Decomposition of establishment effect:
Between-industry 0.016 0.011 0.001
Within-industry ("hierarchy") -0.019 -0.007 -0.014

Notes: Source is 2010-2018 LEHD. Sample includes only white and Black non-

Hispanic people with quarterly earnings above $3,800, and excludes the first and last

quarter of each employment spell. Covariates in AKM model are cubic in age and

dummies for calendar quarter. All means for CZ groups are unweighted averages of

means for CZ's in group.



Table 4. Quantiles of commute distance / commute time by CZ group and race

Northeast Remainder of
Older Industrial CZ's Newer Sunbelt CZ's Corridor CZ's Top 30CZ's
Miles Minutes Miles  Minutes
(LEHD) (ACS) (LEHD) (ACS) Minutes (ACS)  Minutes (ACS)
(1) (2) (3) (4) (5) (6)
Percentiles for White Non-Hispanics
10 2.1 10 2.1 10 10 10
25 4.7 15 4.5 15 15 15
50 9.5 25 9.2 25 30 25
75 16.6 40 16.2 40 45 40
90 25.3 60 24.9 60 60 55
Percentiles for Black Non-Hispanics
10 2.1 10 2.8 10 15 10
25 4.2 15 5.5 15 20 15
50 7.8 25 9.9 30 30 25
75 13.4 40 15.9 40 55 40
90 20.9 60 23.3 60 70 60

Notes: Miles represent distances from home to work, from LEHD. Distances are
standardized across CZs to set the 75th percentile commute distance in each CZ to 16
miles. Minutes represent commute times, from ACS, unstandardized.



Table 5: Elasticity of Earnings and Earnings Components w.r.t. Commute Distance

All other CZ's
Older industrial ~ Newer sunbelt among largest
CZ's CZ's 200
(1) (2) (3)
White non-Hispanic
Log earnings 0.059 0.024 0.031
Person effects 0.027 0.001 0.007
Establishment effects 0.030 0.024 0.023
Covariates and match effects 0.002 -0.001 0.001
Black non-Hispanic
Log Quarterly Earnings 0.056 0.048 0.056
Person Effects 0.035 0.026 0.032
Establishment effects 0.016 0.019 0.020
Covariates and match effects 0.005 0.003 0.004

Source: Based on LEHD data -- see notes to Table 1. Coefficient estimates in table
are obtained from specifications that regress log of quarterly earnings and AKM
components on log of commute distance with dummies for individual CZ's. Standard
errors of estimated coefficients are less than 0.002 in all cases



Table 6: Elasticity of Annual Earnings w.r.t. Commute Time

Top 30 Older Newer Northeast Remainder
CZ's industrial CZ's sunbelt CZ's corridor CZ's of top 30 CZ's
(1) (2) (3) (4) (5)
White non-Hispanic
Log annual earnings 0.090 0.103 0.070 0.099 0.079
(0.001) (0.001) (0.002) (0.002) (0.002)
Industry premium 0.028 0.030 0.026 0.028 0.027
(295 industries) (0.001) (0.001) (0.001) (0.001) (0.001)
Black non-Hispanic
Log annual earnings 0.069 0.063 0.077 0.066 0.069
(0.002) (0.003) (0.003) (0.003) (0.005)
Industry premium 0.023 0.021 0.028 0.021 0.023
(295 industries) (0.001) (0.001) (0.001) (0.001) (0.002)

Source: 2010-2018 ACS public use files. Sample includes only people age 22-62 with positive experience (age-
education>6) and annual earnings above $15,200. Industry premium represents estimated industry wage
effect received by worker, obtained from model fit by gender to all 30 of the largest CZ's, with controls for
education, experience, race, immigrant status and CZ effects. Coefficient estimates in table (with robust
standard errors) are obtained from specifications that regress log of annual earnings on log of commute time
with controls for gender, mode, and CZ.



Appendix Figure 1. Job access in college and non-college labor markets
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Notes: Distances for each CZ are rescaled to set the 75th percentile commute distance to 16 miles.
“Good jobs” are those at establishments with AKM establishment effects in the top tercile. Bottom

panels show fraction of jobs in a CZ relative to fraction of all jobs available within distance radius for
whites with the same level of education.



Appendix Figure 2. Estimated pay premiums and commute distance, by firm type, CZ group,
and race
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Notes: Commute distances are standardized to set the 75" percentile commute distance in each CZ to
16 miles. Rows categorize firms by the maximum number of workers observed at the firm in any
guarter; within each panel, series distinguish firms with a single establishment vs. multiple
establishments.



Appendix Table 1. Characteristics of population and earners in four groups of Commuting Zones

Working age Working age population (22-62 with positive experience) Full-time earners only

population Full-time Annual Wage & One-way
(x1,000) White NH  Black NH  Hispanic  Asian NH Immigrant BA or more earner(%) Sal. Earnings Comm. Time

Older Industrial Cities:

Chicago 4,764 53.4 16.4 21.5 8.8 25.6 38.9 63.7 66,155 333
Newark 3,429 48.6 13.8 234 14.2 36.6 42.3 65.0 75,162 34.2
Philadelphia 3,237 63.2 19.5 9.4 7.9 14.0 36.3 62.4 65,846 30.7
Detroit 2,827 69.2 20.8 3.8 6.2 11.1 30.9 57.2 60,445 27.8
Minneapolis 1,871 77.7 7.7 53 9.3 14.2 41.8 70.1 65,041 25.8
Baltimore 1,517 57.8 29.1 5.2 7.9 13.2 39.0 66.7 67,591 31.9
Cleveland 1,377 74.2 18.0 3.6 4.2 6.6 315 61.1 56,743 25.2
St Louis 1,336 73.4 19.4 2.6 4.6 6.5 34.9 63.6 59,286 26.2
Pittsburgh 1,334 87.1 7.7 1.5 3.7 4.2 35.4 63.1 57,925 28.0
Buffalo 1,257 79.3 10.9 5.2 4.7 7.4 32.7 62.3 54,583 22.2
Newer Sunbelt Cities:

Los Angeles 10,272 32.6 6.5 44.6 16.4 40.3 29.1 55.7 61,037 31.0
Houston 3,446 38.0 17.3 35.3 9.4 324 30.2 59.8 64,352 30.3
Atlanta 2,822 46.5 34.8 10.5 8.2 20.1 38.3 61.7 62,790 32.3
Dallas 2,562 46.0 16.6 27.7 9.7 28.4 34.8 63.7 63,323 28.8
Miami 2,577 24.2 20.3 51.6 3.9 53.1 29.7 57.1 53,723 30.2
Phoenix 2,421 57.5 5.3 29.0 8.2 20.2 28.4 59.4 57,027 27.0
SanDiego 1,826 47.7 5.0 315 15.8 30.6 35.1 59.8 62,988 26.0
Northeast Corridor Cities:

NYC 6,993 41.6 18.3 25.5 14.6 40.5 39.5 60.8 73,448 39.2
Washington DC 3,296 45.9 25.4 15.1 13.5 30.3 50.4 70.9 78,587 35.4
Boston 2,967 72.2 7.3 10.4 10.1 23.0 46.8 67.0 73,401 32.0
Hartford 1,946 68.3 10.1 14.9 6.7 18.5 39.0 64.9 73,128 27.1
Remaining Cities in Top 30:

San Francisco 2,981 41.6 7.8 21.6 29.1 36.8 455 63.5 81,992 33.1
Seattle 2,616 68.9 5.1 8.7 17.4 20.1 37.8 64.8 67,805 30.2
Denver 1,765 68.4 49 20.1 6.7 15.8 42.7 67.0 65,303 27.6
Sacramento 1,711 521 6.7 23.6 17.6 25.3 27.3 55.3 60,366 29.4
Tampa 1,571 64.3 11.7 18.3 5.7 17.0 28.8 59.4 54,652 27.8
San Jose 1,488 35.5 24 311 31.0 46.3 43.4 62.5 83,949 27.6
Ft. Worth 1,311 55.7 134 24.2 6.7 19.8 28.0 62.3 57,988 28.6
Orlando 1,326 50.4 15.2 27.8 6.6 21.9 29.8 58.9 51,650 28.5
Portland 1,286 75.5 2.8 10.4 11.3 16.8 37.1 62.3 61,163 26.7

Source: 2010-2018 ACS Public Use Files. Working age population includes people 22-62 with positive experience. Full year earnings have at least $15,200
in annual wage and salary earnings. Size of working age population is based on average weighted count of ACS sample in 2010-2018. Commuting zones
are based on 1990 CZ definitions.



