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workers. We present a model with labor market frictions in which minimum wages expand the job search radius
of workers who do not own automobiles and who live farther from jobs. Our causal results using the ACS show
that minimum wages increase commuting via automobile among black workers but not among white workers,
supporting our model. Minimum wages also reduce racial gaps in separations and hires, further suggesting the
policies especially enhance job opportunities for black workers.

In this paper we examine how minimum wage policies have af-
fected labor market frictions and racial wage gaps in the U.S. These gaps
have increased steadily since the late 1970s, both overall and separately
among males and females (Daly et al., 2017; Miller, 2018), despite re-
ductions in black-white gaps in educational attainment, achievement
scores and the implementation of numerous policies to remedy labor
market inequality (Reardon, 2016).! The fraction of the racial wage
gap that cannot be explained by state of residence, years of school-
ing, age, job type, industry and occupation has increased in this period
(Daly et al., 2017).

It is not obvious whether minimum wage policies since the 1980s
have narrowed or broadened racial wage gaps. In the late 1980s, federal
and state minimum wage policies began to diverge; today, 29 states and
the District of Columbia have enacted their own, higher, minimum wage
standards. In seven states, nominal minimum wage levels are, or will
soon become, more than twice as high as the federal level that obtains
in 21 states. Adoption of higher minimum wages is not random. States
with higher standards tend to be higher cost and higher wage states;
those that remain at the federal minimum wage level consist mainly of
low-wage states, many located in the Old South. These southern states

contain disproportionately large concentrations of black workers. As a
result, minimum wage policy in the U.S. has evolved in a manner that
has increasingly left behind black workers in low-wage states.

The patchwork system of federal and state minimum wage poli-
cies that has emerged since the 1980s may therefore have increased
national racial wage gaps, despite potentially narrowing them in indi-
vidual states. Indeed, the landmark study by Cengiz et al. (2019) finds
that state minimum wage policies have led to greater wage increases for
white workers than for black/Hispanic workers.?>

2 Appendix A illustrates this possibility by comparing minimum wage effects
in Mississippi and Washington State. And Black et al. (2013) find that racial
wage disparities are greater when location is taken into account. Black work-
ers represent 6.7 percent of all employment in the [unweighted] median state-
quarter in the period since 1990, versus 4.9 percent in the state-quarters with
at least one state minimum wage event (defined as per Cengiz et al., 2019), a
27 percent difference (calculations based on the CPS).

3 The federal-state unemployment insurance system has a similar patchwork
structure. Kuka and Stuart (2021) find that this system benefits white workers
more than black workers.

* We thank our universities for research support and Joslyn Jingjing Fu for excellent research assistance. Benjamin Bowser, David Card, Heepyung Cho, David
Cooper, Arindrajit Dube, Anna Godoey, Joslyn Jingling Fu, Lawrence Katz, Patrick Kline, Maria J. Luengo-Prado, Steven Raphael and William Spriggs, as well as
participants in the Berkeley Labor Lunch, 2021 SOLE, LERA and EALE meetings and the 2022 AEA meeting provided helpful suggestions.

* Corresponding author.

E-mail addresses: jesse.wursten@kuleuven.be (J. Wursten), mreich@econ.berkeley.edu (M. Reich).
1 The remaining racial gaps in educational attainment and achievement are increasingly accounted for by increasing differences in parental income and education
(Reardon, 2016). As a result, these racial educational gaps have not narrowed since 2002 (de Brey et al., 2019).

https://doi.org/10.1016/j.labeco.2023.102344

Received 2 July 2021; Received in revised form 23 December 2022; Accepted 17 February 2023

Available online 25 February 2023
0927-5371/© 2023 Elsevier B.V. All rights reserved.


https://doi.org/10.1016/j.labeco.2023.102344
http://www.ScienceDirect.com
http://www.elsevier.com/locate/labeco
http://crossmark.crossref.org/dialog/?doi=10.1016/j.labeco.2023.102344&domain=pdf
mailto:jesse.wursten@kuleuven.be
mailto:mreich@econ.berkeley.edu
https://doi.org/10.1016/j.labeco.2023.102344

J. Wursten and M. Reich

Our causal analyses find that the intermittent federal minimum wage
increases and the steady growth of state minimum wage policies since
1990 have narrowed racial wage inequality. Our counterfactual simula-
tion indicates that, absent the policies, the gap in hourly wages between
black and white workers would have been 10 percent larger among all
workers and 56 percent larger among those with at most a high school
diploma.

The reduction in racial wage inequality results less from pre-existing
racial wage differentials among the most exposed workers, and more
from black workers’ becoming more able to overcome labor market
frictions that stem from the mismatch between residential and employ-
ment locations and employer discrimination. Our bin-by-bin estimates
(cf. Cengiz et al., 2019) indicate that black (and Hispanic) wage gains
exceed the ranges expected in simple wage top-up scenarios. We show
that the reduction in the racial wage gap cannot be explained by dif-
ferences in initial wages, using both a graphical approach and a more
formal entropy balancing design that re-weights observations to equal-
ize average initial wages.

We present a model in which these disproportionate wage gains arise
through the indirect effect of minimum wage policies on the job oppor-
tunities of low-wage black workers. Higher minimum wages expand the
financial resources at their disposal, improve their credit ratings and
thus their access to automobile financing and expanded commuting op-
tions. Since the speed of automobile trips typically greatly exceeds those
using public transit, the expanded commuting options allow black work-
ers to search more extensively and to obtain better paying jobs, poten-
tially at less discriminatory firms. This mechanism is consistent with
earlier findings on the mismatch between black workers’ residential lo-
cations and higher-paying job opportunities (Miller, 2018; Raphael and
Riker, 1999), and minimum wage effects on credit access and car loans
(Aaronson et al., 2012; Cooper et al., 2020). We then use commuting
data from the ACS Journey to Work files and employment flow data
from the Quarterly Workforce Indicators dataset to verify empirically
that minimum wage increases lead to higher rates of automobile com-
muting and lower job turnover among black workers. These effects are
either absent or considerably smaller for white workers.

The gains for black workers do not crowd out those of white (or His-
panic) workers, nor do they have negative effects on employment and
hours of any of these groups. Rather, minimum wages increase earnings
for all race, ethnic, age and gender groups; they simply increase more
for black workers. The finding of wage gains for all groups without dis-
employment effects makes sense if these policies reduce labor market
frictions.*

Relation to the literature The voluminous minimum wage literature
includes numerous estimates of the effects of the policies on black and
white employment, but very few estimates of the separate effects on
black and white workers’ wages. For example, Card and Krueger (1995,
p- 282), who devote one chapter to wage effects, report only that non-
white workers are more exposed to minimum wages; they do not esti-
mate the policy’s effects on racial wage differentials. The same is true of
the extensive and more recent survey of the minimum wage literature
by Belman and Wolfson (2014). Allegretto et al. (2011) show that min-
imum wages increase wages of black teens more than wages of white
teens. Our paper is related to the literature on heterogeneous effects
of minimum wages (Cengiz et al., 2019; Godgy et al., 2021; Wursten,
2020). Derenoncourt and Montialoux (2020) find similar effects to ours
for the period of the late 1960s, when federal minimum wage coverage
was expanded, but no states had yet implemented their own standards.
Our analysis considers multiple types of minimum wage workers and a
more recent time period, thereby providing more generalizability.

Minimum wage policies may act directly upon the racial wage gap,
as well as indirectly, by ameliorating other factors that generate racial

4 The minimum wage literature also shows that minimum wages are partly
absorbed by small price increases in some industries (Cooper et al., 2020).
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inequality. As we have noted, our results indicate that the direct mecha-
nism alone does not explain the reduction of the racial wage gap. Previ-
ously studied mechanisms include job search frictions (Johnson, 2006;
Raphael and Riker, 1999; Stoll and Covington, 2012) and interactions
with other markets such as housing, that constrain black job opportu-
nities (Andersson et al., 2018; Bergman et al., 2019; Ihlanfeldt and Sjo-
quist, 1998).° Our finding of racial differences in the effects of mini-
mum wages on commuting modes and employment flows lend support
to a causal explanation based on reductions in search frictions for black
workers.

Finally, our paper is also closely related to studies that show how
access to automobiles affects labor market outcomes for disadvantaged
workers. For example, Ong (2002) finds that predicted car ownership
improved employment among TANF recipients and Cho (2019) finds
that state-level driver’s license reforms increased commuting by auto-
mobile and thereby improved employment opportunities among un-
documented workers. Using 1990 Census data on 242 metro areas,
Raphael and Stoll (2001) examine the effects of car ownership on em-
ployment rates among white and black workers. They find larger ef-
fects on black employment than on white employment, especially where
racial residential segregation is greater. These results suggest that en-
larging the search radius allows black workers to find more employers
who are less discriminatory. Raphael and Stoll do not, however, exam-
ine effects on racial wage differentials.

Data Our primary data source consists of the 1982-2019 Current
Population Survey (CPS), accessed through IPUMS (Flood et al., 2020).
The CPS tracks millions of U.S. residents over a sixteen-month time
frame and records (among others) demographic and work-related char-
acteristics. In the fourth and sixteenth month it also asks for wage infor-
mation. Our main analyses combine that data with the evolution of min-
imum wage policy at both the state and federal level (retrieved through
Vaghul and Zipperer, 2019). We use the Quarterly Workforce Indicator
dataset (QWI) and the American Community Survey (ACS), respectively,
for the sector-level analysis and the commuting mode regressions.

Wage effects by race In line with recent developments on staggered
treatment designs (including Callaway and Sant’Anna, 2021; de Chaise-
martin and d’Haultfoeuille, 2020; de Chaisemartin and D’Haultfceuille,
2021; Goodman-Bacon, 2021) we adopt a stacked event study at the
event-state-quarter level as our baseline method. We follow closely the
design principles of Cengiz et al. (2019) and adapt the estimator to a set-
ting with a continuous treatment variable.® As the name suggests, the
estimator stacks multiple event studies. Each event study accounts for
the dynamics of any treatment effect and is adjusted for any events hap-
pening in the control states. They are then combined to maximize power
and minimize the idiosyncratic effects of particular events. We find that
wage elasticities are 63% larger for black workers than for white work-
ers (0.15 vs. 0.09) when we restrict the sample to those with at most a
high school diploma and exclude high wage earners (more than $20 in
2019 dollars). In the food services sector (NAICS 722) the difference is
smaller, at 16%.

We also apply the binned difference-in-differences estimator of
Cengiz et al. (2019) to gain further insight into the distribution of wage

5 These mechanisms are not mutually exclusive. For example, greater search
frictions for black workers can arise from employer discrimination as well as
from spatial disparities between black neighborhoods and the location of jobs.
Much of the empirical debate about “race versus space” is based on cross-
sectional data that cannot identify causal effects (Glaeser et al., 2004). For stud-
ies with a causal research design, see Andersson et al. (2018); Miller (2018);
Stoll and Raphael (2000).

© In the Cengiz et al. (2019) setting, observations are wage bins which are
either in the relevant wage range of a minimum wage policy or not. Their treat-
ment indicators and controls for confounding events are thus a set of dummies.
In our context, both the treatment variable and the controls are appropriately
scaled by the size of the minimum wage change.
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Table 1
Wage elasticities by race for different methods and populations.
Dataset - Method Black White Relative difference
CPS - Stacked event study (HSOL, <$20) 0.15 (0.05) 0.09 (0.01) +63%
QWI - Stacked event study (food services) 0.17 (0.02) 0.15 (0.02) +16%
CPS - Binned estimator (MW + $4) 0.68 (0.12)F 0.46 (0.07) +48%
CPS - Within individual (< 1.5x MW) 0.22 (0.08) 0.13 (0.03) +64%
CPS - Classic panel (HSOL, <$20) 0.18 (0.03) 0.13 (0.01) +41%

Notes: White refers to non-Hispanic white workers. Table reports wage elasticities for white and black workers as well as the relative
difference (black — white) / white. The stacked event study and binned estimator analyses are described in Section 2. The within
individual methodology is introduced in Section 3, the classic panel method in Section 5. Standard errors are clustered at the state
level and shown in parentheses. HSOL refers to workers with a high school diploma or less, food services to NAICS 722. Periods are
1982-2019 for CPS-based results and 1990-2020 for QWI analyses. Replication tag: #table-results-summary-wage-elasticities. The
replication tag is mirrored in the code and makes it easy to link exhibits in the paper to the code used to generate it (and is more
stable than Table and Figure numbers which are subject to change).  The binned estimator pools black and Hispanic workers due

to sample size constraints, see Appendix B.

effects.” This method counts workers in 25 cent wage bins and can thus
map the impact of minimum wage policy at different relative wage lev-
els without ex ante restricting the sample of affected workers. We find
that for white workers, most effects occur close to the minimum wage
(jobs paying within $1 of the new minimum wage), whereas for black
and Hispanic workers we also see gains further up the wage distribution
(up to $4 above the new minimum wage).

In a novel approach in the minimum wage literature, we exploit the
longitudinal nature of the CPS to show that these differences cannot be
explained by initial wage differences. In this within-person analysis we
use the first interview (month four) to select all workers earning less
than 1.5 times the smoothed minimum wage and then estimate whether
subsequent wage growth was affected by minimum wage policy and by
race/ethnicity. We control for initial characteristics and allow counter-
factual wage growth to differ by race/ethnicity. We find that (a) initial
wages are very similar within the affected group (only 1.4% lower for
black workers on average), (b) wage growth is nonetheless 64% more
responsive for black workers, and (c) that the wage growth differential
persists if we reweight observations to balance average wages between
racial and ethnic groups.

Mechanism Since we find that the direct mechanical effects of mini-
mum wage increases do not fully explain the reduction in the racial wage
gap, we then turn to possible indirect mechanisms that might be at play.
The model we develop is motivated by previous studies that find that
minimum wages have large effects on credit ratings and on acquisition
of automobiles. In the model, minimum wage increases indirectly allow
workers to switch from low to high outside option type. This improve-
ment of their bargaining position in turn leads to a new wage that can
exceed the new minimum wage. This channel is less relevant to white
workers because they are more likely to be situated in a location with
good outside options and have higher starting wealth.

We test the model by examining the effects of minimum wages on the
probability of commuting to work by automobile instead of public tran-
sit, using the American Community Survey Journey to Work files and
the stacked event study methodology.® We find that higher minimum
wages lead to increased automobile commuting for young (ages 26-35)
black workers in poor households. In line with our expectations, the
effects are smaller to non-existent for workers from richer households,
workers 21 to 25 (who do not easily qualify for car loans) and older
workers (most of whom already own a car; see Appendix Figure E1).

7 This estimator is also known as the bunching estimator and the distributional
difference-in-differences estimator.

8 We are the first to study the effects of minimum wages on commuting modes.
Public bus and light rail systems generally are much slower than commuting by
automobile, especially outside central city limits. Commuter rail systems provide
more rapid commutes, but their services generally are oriented to in-commuting
from affluent suburbs (Parks, 2016).

Additionally, we estimate the effect of minimum wages on job stabil-
ity using the Quarterly Workforce Indicator dataset (see also Dube et al.,
2016). Our stacked event study finds that turnover rates of food ser-
vices workers decline 30% more among black workers than among white
workers.

Counterfactual analysis We round off the paper by quantifying the
impact of minimum wage policies on the black-white earnings gap. We
start by estimating a classic two-way fixed effects model with state-
specific time trends (Allegretto et al., 2011) to identify the long-run im-
pact of minimum wage policies on workers with at most a high school
diploma, and earning less than $20 per hour. We find wage elasticities
of +0.18 for black workers and + 0.13 for white workers. Then, we pre-
dict the implied wages in these groups had minimum wages not changed
after 1982. We find that the actual wage gap in the affected population
is 56% smaller than it would have been (3.4% vs. 7.7%). In the overall
economy, this finding corresponds to a 10% reduction in the racial wage
gap (22.8% vs. 25.3%, assuming all other workers were unaffected by
minimum wage policy).

Summary table We summarize our empirical evidence on wage effect
heterogeneity in Table 1. The overall trend is clear: wage elasticities
are substantially larger for black workers; this result holds not just in
different datasets and with different methods, but also in different sub-
populations.

Roadmap Our paper proceeds as follows. Section 1 briefly describes
the data used to estimate wage elasticities by race in Section 2. We show
that initial wage disparities cannot explain the differences in Section 3.
We motivate and empirically assess the commute and turnover mecha-
nisms in Section 4. Section 5 describes how we calculate the impact on
the hourly wage gap. Section 6 provides results along gender, age and
employment dimensions. Section 7 concludes.

1. Data

Our analyses draws from four datasets: Current Population Survey
Outgoing Rotation Group (CPS[-ORG]) files for individual-level char-
acteristics and hourly wages, the Quarterly Workforce Indicator (QWI)
dataset for state-level employment stocks and flows (hires, separations),
the regularly updated state minimum wage levels dataset described by
Vaghul and Zipperer (2019), and the American Community Survey’s
Journey To Work files.

CPS Table 2 provides descriptive statistics for the 1982-2019 CPS
sample. We exclude the self-employed, those in the armed forces and
unpaid family workers. 74 percent of the remaining respondents are
non-Hispanic whites, 11 percent are black and 8 percent are Hispanic.’

9 Hispanics can be of any race. The racial identity of Hispanics has changed
in recent decades, from predominantly white to more multi-racial (Parker et al.,
2015). The overlap between the Hispanic and black categories has therefore
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Table 2
CPS descriptive statistics.
Full sample HSOL HSOL, < $20 <15MW |1 <1.5MW |2

Sample shares 1 0.50 (0.50) 0.20 (0.40) 0.03 (0.17) 0.03 (0.16)
Teen (16-19) 0.11 (0.31) 0.19 (0.39) 0.16 (0.36) 0.20 (0.40) 0.15 (0.36)
Hispanic 0.08 (0.28) 0.12 (0.32) 0.12 (0.33) 0.11 (0.32) 0.12 (0.32)
Black 0.11 (0.31) 0.13 (0.33) 0.11 (0.32) 0.11 (0.31) 0.11 (0.32)
White 0.74 (0.44) 0.69 (0.46) 0.71 (0.45) 0.72 (0.45) 0.71 (0.45)
Other 0.07 (0.25) 0.06 (0.24) 0.06 (0.23) 0.06 (0.24) 0.06 (0.24)
Employed 0.72 (0.45) 0.64 (0.48) 1 1 1
Hispanic 0.65 (0.48) 0.60 (0.49) 1 1 1
Black 0.63 (0.48) 0.53 (0.50) 1 1 1
White 0.75 (0.43) 0.67 (0.47) 1 1 1
Hourly wage (2019%) 20.93 (13.03) 16.20 (8.82) 12.17 (3.79) 9.62 (1.62) 9.68 (1.60)
Hispanic 16.25 (9.80) 13.98 (7.08) 11.77 (3.47) 9.83 (1.70) 9.92 (1.69)
Black 17.83 (10.63) 14.56 (7.47) 11.84 (3.61) 9.53 (1.60) 9.55 (1.60)
White 21.66 (13.29) 16.80 (9.16) 12.30 (3.87) 9.59 (1.60) 9.64 (1.57)

Notes: White refers to non-Hispanic white workers. Table reports means, with standard deviations in parentheses. Statistics are unweighted. Hourly
wages are in 2019 dollars, deflated using the CPI-U. HSOL refers to the high school or less sample. HSOL, <$20 excludes those earning more than $20
(2019 dollars). < 1.5 MW refers to the sample of workers earning less than 1.5 times the 24-month smoothed minimum wage in their first interview.
The | 1 and | 2 columns refer to their situation at the first (month four) and second (month sixteen) interview respectively. These three groups are by
definition employed. Period: 1982-2019. Data obtained through IPUMS. Replication tag: #table-cps-sumstats.

Teens make up 11 percent of the full sample, increasing to 19 percent
when we consider only those with a high school degree or less (HSOL),
and to 20 percent of those earning less than 1.5 times the 24-month
smoothed minimum wage in their first interview (< 1.5 MW | 1).

A similar pattern emerges for workers identifying as black or His-
panic, who are also over-represented in the HSOL and < 1.5 MW subsam-
ples. Employment rates differ substantially by race and ethnicity. They
are highest for non-Hispanic white respondents (75 percent), dropping
to 65 and 63 percent for Hispanic and black respondents, respectively.
Rates are lower for those without a college degree. By construction, the
initial employment rate is 100 percent in the last three columns, as these
are based on a wage criterion.

Hourly pay (in 2019 dollars) averaged $21 over the sample period,
$0.7 higher for (non-Hispanic) white workers versus $4.7 and $3.1
lower for Hispanic and black workers. These differences do not per-
sist within the low-wage group, e.g. Hispanic workers earn more than
their white counterparts in the < 1.5 MW sample. This difference in pat-
terns between the bottom group and the average could result from the
equalizing effects of minimum wage policy at the bottom.

QWI The Quarterly Workforce Indicators (QWI) dataset, which is
based on administrative Longitudinal Employer-Household Dynamics
data, has employment stocks and flows for most U.S. states.'® In re-
cent years the QWI has incorporated race, gender and ethnicity vari-
ables. The dataset is available through different endpoints, which split
the data into different population groups. We start from the ‘rh’ end-
point, which splits workers by their race and ethnicity. We define hiring,
separation and turnover rates as per Dube et al. (2016), where each rate
is defined as the new flows divided by employment at the start of the
quarter (E,), e.g. the quarterly hiring rate H, = h'Er—::’ and the separation

separations
rate S, =

. The turnover rate is the average of the hiring and

10
separation rate. We restrict the QWI-based analyses to the food services
sector (NAICS 722) as the minimum wage is considerably more binding

grown over time. We ignore this overlap in this paper. We must also ignore other
groups, such as Asian Americans and Native Americans, because of sample size
issues.

10 The QWI fuzzes certain data cells to protect confidentiality. However, this
only happens at the county level, whereas our QWI-based analyses are on the
state level. Entry of states into the QWI program was staggered. In our baseline
specification, we use all data as provided in the QWL

Table 3
QWI descriptive statistics (NAICS 722).

Hispanic Black White
Weekly earnings (2019%) 314 (51) 277 (44) 327 (63)
Employment (in thousand) 34 (77) 26 (31) 116 (102)
Hiring rate (%) 41 (15) 49 (16) 36 (10)
Separation rate (%) 40 (14) 47 (15) 36 (9)
Turnover rate (%) 41 (14) 48 (15) 36 (9)

Notes: White refers to non-Hispanic white workers. Table reports means by
state, with standard deviations in parentheses. Statistics are unweighted. Hiring
rate is defined as new quarterly hires divided by start-of-quarter employment,
analogously for separations. Turnover rate is the average of the two. Period:
1990-2020. Food services sector only (NAICS 722). Replication tag: #table-qwi-
sumstats.

in that sector than in the overall economy. Around 25% of all minimum
wage workers are active in the food services sector (Wursten, 2020).

Table 3 provides descriptive QWI statistics for 1990-2020. The aver-
age state employed about 26 thousand black workers, 34 thousand His-
panic workers and almost 116 thousand non-Hispanic white workers in
the food services sector (with large standard deviations). Quarterly hir-
ing and separation rates are high among white workers (36 percent) and
higher still among Hispanic (40 percent) and particularly black workers
(48 percent), suggesting considerable workforce churn in this sector.!!
Average weekly earnings for black workers are also considerably lower
than for their Hispanic and white coworkers.

Minimum wages We observe 580 changes in federal and state min-
imum wages between 1982 and 2019, with an average size of $0.48
(8.4 percent). The bottom line in Fig. 1 represents the federal minimum
wage floor, the lines above show states that decided to exceed the fed-
eral floor. In 2019, the District of Columbia had the highest minimum
wage, at $14 per hour.

2. Wage elasticities by race/ethnicity

To determine whether minimum wages affect the racial wage gap,
we first estimate whether the policies have different wage effects on
different racial/ethnic groups. The minimum wage setting is complex

11 Note that the hiring rates are relative to employment, not population. A high
hiring rate implies that many black employees are new hires, not that many
black persons find a job in this sector.
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14 Fig. 1. Minimum wage evolution by state, 1982-
2019. Notes: Figure shows evolution of effective min-
DC \ imum wages by state. The bottom line is the federal
minimum wage floor, all lines above show state-level
124 activity. Replication tag: #figure-mw-overtime.
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from an econometric standpoint because minimum wage changes are
both staggered (they do not all occur at the same time) and repeated (the
same state can increase the minimum wage multiple times). As a result,
both standard fixed effects models and standard staggered treatment
effects models (e.g., Callaway and Sant’Anna, 2021; de Chaisemartin
and d’Haultfoeuille, 2020) struggle to accommodate the dynamics of
the minimum wage.

Stacked event study Instead, we base our preferred method on the
stacked event study approach described in Cengiz et al. (2019, Online
Appendix D) and adapted to a setting with a frequently changed and
continuous treatment variable. The idea is to consider each minimum
wage change as a separate event study, where the changing state is the
treated unit and all other states are controls. Time is always defined
relative to the event studied. The wrinkle is that those control states
might experience one or more minimum wage changes during the event
window. Therefore, we add control variables that accumulate any min-
imum wage changes over the event window, separately for small and
large changes.!? Stacking all events leads to following regression equa-
tion,

4
_ T
Vsge = Z a,]xqumw

T==2

sqe + Hse + ”qe + wsqe + 6.s‘qe (1)

where y,,, is the average hourly wage (2019%) in state s, quarter g,
duplicated for each event e (if quarter ¢ is in the window of event e).
g, indicates whether the event e happened in state s and if quarter
q € [g, + 4(z — 1), q, + 47), where g, is the event quarter. For example, if
7 = 1, then the indicator variable will be one during the event and the
subsequent three quarters. This leads to three pre-treatment and four
post-treatment years, with separate treatment effects a, each. We omit
the indicator for the first pre-treatment year a_,. Combined with the
event-specific state and time fixed effects y,, + y,, this step ensures that
all estimates are relative to that pre-treatment year.

We scale the treatment indicators with the size of the minimum wage

change Amw,,, (log difference), as it is possible that larger changes have

12 Cengiz et al. (2019) employ the same distinction, but in their context the
controls are dummy variables which do not accumulate over multiple changes.
They also consider federal events as separate, which is not required in our ap-
proach. See also footnote '“.

stronger effects.'® Finally, @,,, controls for confounding events, which
we split into regular and small events. The small event control is the
running sum of all small minimum wage changes (defined as less than
five percent) over the event window per state. The regular event control
is the running sum of all other minimum wage changes, excluding the
studied event e.

In Appendix Figure E2 we model the log minimum wage itself and
show that we perfectly filter out confounding events: the log minimum
wage to change in the log minimum wage elasticity is exactly zero before
the event hits and exactly one after.

We consider all minimum wage changes larger than five percent (in
nominal terms) between 1978-2019 as events and control separately for
all smaller changes. We do not differentiate between state and federal
events, but due to our setup federal events are implicitly omitted when-
ever there is no state variation in the effective change in the minimum
wage.!* Appendix Figure E3 shows all events by state, quarter and type.

We apply the stacked event study described in Eq. (1) separately in
each racial/ethnic group and in two complementary settings: workers
with at most a high school diploma earning less than $20 per hour (CPS),
shown in Fig. 2; and workers in the food services sector (NAICS 722,
QWI) in Fig. 3.

In both figures we find that wage elasticities are larger for both
black and Hispanic workers than for their white counterparts. The post-
treatment wage elasticities (averaged over all post periods) for black
workers are respectively +0.15 (s.e. 0.05) and + 0.17 (0.02) compared
to +0.09 (0.01) and +0.15 (0.02) for white workers.!® These estimates
imply a relative difference of + 63 percent in the high school or less sam-

13 This scaling is not present in Cengiz et al. (2019) because their observations
are wage cells, for example [$7.25, $7.50) and whether a cell is affected by
minimum wage policy depends on the level of the new minimum wage, not the
size of the change.

14 Our conclusions remain unchanged if we consider federal events as con-
trol events. Cengiz et al. (2019) omit federal events which makes sense in their
binned setup (which requires variation in the level of the minimum wage be-
tween states). However, as our analysis is based on the change in the minimum
wage, we can still extract information from federal minimum wage changes even
if some states only had different minimum wage levels before the change.

15 The minimum wage literature finds similar elasticities among all affected
workers. As we report in Appendix Figures E7 and E8, we do not detect signifi-
cant employment or hours effects.
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Fig. 2. Stacked event study, average hourly wage as dependent variable. Workers with at most a high school diploma earning less than $20 per hour. 1982-2019.
Notes: Figure shows wage elasticities by racial/ethnic group for workers with at most a high school diploma earning less than $20 per hour. Faded lines show
estimate of the other groups. Elasticities are larger for both Hispanic and black workers than for their white counterparts, but with considerable noise. Analysis at
the event-quarter-state level, data based on CPS data. Handles show 95 percent confidence intervals with standard errors clustered at the state level. Replication tag:
#figure-ses-cps-earnings.
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Fig. 3. Stacked event study, average weekly wage as dependent variable. Food services sector (NAICS 722), 1990-2020. Notes: Figure shows wage elasticities by
racial/ethnic group for workers in the food services sector (NAICS 722). Faded lines show estimate of the other groups. Elasticities are larger for both Hispanic and
black workers than for their white counterparts. Analysis at the event-quarter-state level, data based on QWI data. Handles show 95 percent confidence intervals
with standard errors clustered at the state level. Replication tag: #figure-ses-qwi-earnings.

ple and + 16 percent in food services. We do not detect pre-treatment We start by allocating all workers to 25 cent real wage bins, from
trends in any of the scenarios.'® [1.25,30] and count employment by bin.!® Dividing by total population
Binned estimator One downside of the stacked event study methodol- gives the dependent variable of Eq. (2),
ogy is that it requires an ex ante definition of the potentially affected pop- s s
ulation, with the standard trade-offs between recall (capturing a mean- Eqy; tk
’ —= ay kLT g+ p i+ Qi g, 2)
ingful share of affected persons) and precision (excluding unaffected Ny, ,:Z_:Z kg‘s kT Teag s e I

persons).'” Cengiz et al. (2019) also offer an alternative approach: zoom
in on employment counts around the minimum wage level and track em-
ployment and wage effects over the entire relative wage distribution.'®

where s and g still index states and quarters and j indicates the wage
bins. The treatment indicators Ijq"j activate when bin j is within k dollars
of a new minimum wage effective in state s since [q + 4(zr — 1), ¢ + 47).

16 Appendix Figures E9 and E10 show that our results also hold if federal events

are not considered treatment events, but that this reduction in the number of in-differences estimator. Relative wage distribution here refers to wages relative
events considerably reduces the efficiency of the estimates. to the new minimum wage set by each event.

17 See Cengiz et al. (2021) for an extensive discussion on the precision and 19 The two endpoint bins capture any workers outside that range. The bins
recall of various subpopulations. are constructed separately by racial/ethnic group. We adjust the number of
18 This alternative approach constitutes the main method put forward by that pa- workers with the QCEW multiplier to improve precision, as described in
per. It is also known as the bunching estimator and the distributional difference- Cengiz et al. (2019).
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We again omit the pre-treatment year, such that the «,, coefficients in-
dicate how the employment-to-population ratio in bins within k dollars
of the new minimum wage change relative to their pre-treatment year
values. In the baseline we focus on the [—4,4] range and include end-
point coefficients for bins outside that range.?° We include bin-by-state
fixed effects u,; and bin-by-quarter fixed effects p,;. Q,,; controls for
small and federal increases.>! The wage bin setting requires an adapted
event definition: events qualify only if they change the real minimum
wage by at least 25 cents; and we omit federal events (but control for
them through Qi)

Figure 4 shows results over the relative wage distribution, averaged
over the post period. We provide the intuition behind the calculation of
each result here and refer to Cengiz et al. (2019, pp. 1417-1419) for the
minutiae.??-23

There are so few low wage black workers in the CPS that over 50% of
state-quarter-wage bins are imputed zeroes. As a result, the estimates for
black workers are highly imprecise and attenuated towards zero (Panel
A of Fig. 4). In Appendix B we provide more details on the lack of low
wage black worker observations in the CPS, as well as the impact that
has on the binned estimator.

In order to still gain some, albeit only suggestive, insight on the racial
heterogeneity of minimum wage effects throughout the wage distribu-
tion we focus on the pooled results of black and Hispanic workers for the
bunching estimator analysis (Panel D). We then turn to the split results
to differentiate the contribution of each group.

The impact of the minimum wage on employment is visualised
through the blue bars, which show the minimum wage induced change
in the employment-to-population ratio of each relative wage group rel-
ative to the pre-treatment year period. Each bar is the average of five
a, coefficients (the number of post-treatment years) and combines data
from twenty wage bin observations (five times the four bins per value
of k, here depicted on the x axis).

For both white workers and the pooled Black or Hispanic group we
observe the expected pattern of a decline in the jobs paying less than
the new minimum wage and an increase in jobs paying up to $4 dollars
more.24 However, for white workers these gains are concentrated on
jobs paying up to $1 more, whereas for black and Hispanic workers we
also see more higher-paying jobs appear (3 to 4 dollars above the new
minimum wage).%°

20 As a robustness check, we also show results when we extend this range to
[—4, 16] with adjusted endpoint coefficients in Appendix Figure E4. In line with
expectations we find that employment effects in the further-away wage groups
are close to zero and uniformly insignificant.

21 These are finer than specified in Cengiz et al. (2019). They interact three
timing indicators: EARLY (three to two years ahead), PRE (one year ahead) and
POST (up to four years past) with two wage bin indicators (four dollars above
or below new minimum wage). We retain the timing indicators, but include two
more wage indicators for the bins outside the four dollars above/below range
to be consistent with the specification of k.

22 We maintain their notation, but refer to quarters ¢ instead of ¢ as later anal-
yses in this paper are at the yearly or monthly level.

23 Appendix Figure E11 shows the binned estimator results over time rather
than over the relative wage distribution. We do not detect any pre-trends.

24 This pattern is absent for the black-only results. However, we show in Ap-
pendix Fig. B2 that it returns to visibility if we widen the relative wage groups
to $2 groups, thus reducing the sample size issues present for black workers.

25 The discrepancies do not arise from differences in estimation methods; our
binned results are identical to theirs when we apply our estimation code to their
data. Sample differences might explain the different binned results in the two
papers, as many cells for black workers are very small. Differences in the clas-
sification and codification of treatment and confounding events may be more
important. Figure A.1 in Cengiz et al. (2019) indicates that they classify certain
large minimum wage events (>$0.25, some larger than $1) that affect relatively
few workers as small events and exclude those from their main analysis. More-
over, their treatment and control dummies frequently take on values larger than
one (despite being described as 0/1 variables in Cengiz et al., 2019, page 1415).
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The green line shows the cumulative change to the average wage.2°
It evolves similarly for both groups in the initial part of the relative
wage distribution, but where it then levels off for white workers, we
see another bump for black and Hispanic workers due to the increase in
workers earning $3-$4 more than the new minimum wage.

The split results in Panels A and B show that this bump is likely to be
driven by black rather than Hispanic workers as the bump is particularly
pronounced for black workers and it persists for black workers when we
widen the relative wage groups as described in footnote 4.

As a result of this surge in higher wage jobs, the increase in the
average wage of affected workers is considerably larger for black and
Hispanic workers (7.1 percent, s.e. 1.2 percent) than for white workers
(4.8 percent, s.e. 0.8 percent). These average wage increases correspond
to wage elasticities with respect to the minimum wage of respectively
0.68 (s.e. 0.12) and 0.46 (s.e. 0.07).%7 These elasticities are considerably
larger than those found in the other methods (see Table 1), mainly be-
cause the share of affected workers is particularly large in this approach.

Overall, we find considerably larger wage elasticities for black
workers in all approaches, despite their differences in studied sub-
populations, time periods and methods.

3. Race neutrality

The binned estimator results (Fig. 4) suggest that the larger wage
gains for black or Hispanic workers derive from them acquiring higher
wage jobs, rather than from topping up wages among extant low wage
jobs to the new minimum wage. This finding implies that initial wages
might not explain the large differences in wage elasticities between
white and black workers. In this section, we test whether minimum wage
policy is race neutral.

To do so, we exploit the longitudinal nature of the CPS Outgoing
Rotation Group files, which report wage information twice for each re-
spondent, twelve months apart. We reduce the panel to a pooled cross-
section at the individual level, allowing us to relate wage changes to
minimum wage policy and, crucially, to the person’s wage at the first
interview.?® Eq. (3) describes the regression setup,

(hourlyWageg - hourlyWagej?) =[x (mw?, - mwﬁ)

hourlyWage;‘} < hourlyWage;': )2

1 - 2 : A
medianW age, medianW agey,

+04+ 04 + ¢* x 1 + individual controls; + ¢,

Their main control for small and federal minimum wage events exceeds one in
40% of relevant cases. We follow the paper’s description and generate dummies
that are either zero or one. When we use their treatment and control variables
with our data, we obtain quantitatively different treatment effects, suggesting
the impact of these variables is not trivial and could explain why we obtain
different results for black and Hispanic workers. We would like to stress that
our other outcomes are consistent with theirs: minimum wages significantly in-
crease wages at the bottom of the wage distribution among all racial and ethnic
groups and do not meaningfully affect employment. In any case, we rely more
on the ensemble of our results (Table 1) rather than just the binned estimator.
These other methods can factor in federal changes which are disproportionately
relevant for black workers and more than double the number of usable minimum
wage events.

26 We define the cumulative change in the average wage w, as "2~ Jo_, where
w_, is the average pre-treatment wage of workers earning less than the new min-
imum wage, W B, = Y* WB_, + a* « (k + MW) is the running sum of the wage
bill and E, = Y¥ E_, + a* is the running sum of affected employment counts. a*
is the post-treatment average of the a,, coefficients. Fewer jobs below the ini-
tial average wage increase the average wage, fewer jobs above the initial average
wage will decrease the average wage (even if they are below the new minimum
wage).

27 Appendix Table E1 shows that this result continues to hold when we widen
the wage window considered up to six dollars above the minimum wage.

28 To our knowledge, this is the first time the longitudinal nature of the CPS
ORG files have been used to study minimum wage effects.
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Fig. 4. Binned estimator, employment and wage effects. 1982-2019. Notes: Figure shows wage and employment effects by relative wage and racial/ethnic group.
Bin-specific and cumulative employment effects are on the left axis, the changes in average wage on the right axis. Regressions based on Eq. (2). Wage effects are
larger for Hispanic and black workers than for their white counterparts, mainly due to employment gains further up the relative wage distribution. Analysis at
the bin-quarter-state level, data based on the CPS. Handles show 95 percent confidence intervals with standard errors clustered at the state level. Replication tag:

#figure-binned-hisp-black-uniformaxis.

where the superscripts A and B indicate that values are respectively from
the first or second interview. The dependent variable is the log change
in the deflated hourly wage of individual i between the first and second
interview (at respectively month ¢ and ¢ + 12). The variable of interest
is the change in the log minimum wage; g thus measures the wage elas-
ticity.

We control flexibly for the separate earnings profiles of black and
white workers by including the ratio of the individual’s initial hourly
wage to the state median wage that month, both linearly and squared.
We include this control because workers at different locations in the
wage distribution may experience different wage growth even in the
absence of minimum wage changes (Dustmann et al., 2022, Figure 2).%°
We estimate all regressions separately for each racial/ethnic group,

2% Our results remain unchanged if we control for the initial wage to me-
dian wage ratio using a ten-knot spline instead of the quadratic specification
of Eq. (3). Results available on request.

thereby filtering out racial differences in wage growth patterns.>’ We
include state fixed effects 64, month fixed effects 9 and state-specific
time trends ¢ x 4. Finally, we control for individual characteristics
through age, gender, married status and educational achievement dum-
mies.

We restrict the sample to workers earning up to 1.5 times the mini-
mum wage during their initial interview, using the 24-month average of
the minimum wage to avoid contaminating results through this sample
selection method. We perform placebo tests on workers initially earning
1.5-2.5 times the averaged minimum wage.

Table 4 shows that wage elasticities continue to be larger for black
and Hispanic workers than for white workers (0.22 and 0.20 vs. 0.13).
Estimates are insignificant and close to zero in the placebo group of
higher paid workers.®!

30 This approach thus allows that some white workers are in low-wage bins
only temporarily.
31 Appendix D describes how we test for pre-existing trends in this setting.
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Fig. 5. Kernel density plot of initial wages of work-
ers earning less than 1.5 times the minimum wage.
1982-2019. Notes: Figure shows the distribution of ini-
tial wages by race/ethnic group for workers earning
less than 1.5 times the averaged minimum wage, which
is the sample studied in Tables 4 and 5. Weighted
by the CPS earnings weights. Kernel bandwidth: 0.02.
We find that wages are very similar between groups,
with wages for black workers only 1.4 percent lower
and for Hispanic workers even 2.7 percent larger than
for white workers. Replication tag: #figure-cpsLong-
wageDistribution-sub150.
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Table 4
Wage elasticities by race, pooled cross-sectional analysis. 1982-2019.
DV: Difference in real log wage Initial wage < 1.5x MW ... between 1.5 and 2.5x MW
White Hispanic Black White Hispanic Black
Log minimum wage 0.13 0.20 0.22 0.02 0.03 -0.01
(0.03) (0.06) (0.08) (0.02) (0.04) (0.06)
N 205,393 30,243 30,853 340,063 30,343 39,889

Notes: White refers to non-Hispanic white workers. Left panel shows results for plausibly affected workers (earning less than 1.5 times the 24-month
averaged minimum wage at their initial interview), right panel is a placebo test on plausibly unaffected workers (earning 1.5-2.5 times the averaged
minimum wage). Regressions are run separately by racial/ethnic group and control for individual characteristics and the initial location of the individual
within the state-month specific wage distribution (see Eq. (3)). We find considerably larger wage elasticities for black and Hispanic workers than for
white workers. Reassuringly, the placebo sample is entirely unaffected by minimum wage policy. Weighted using the CPS earnings weights. Standard
errors are clustered at the state level and shown in parentheses. Replication tag: #table-results-cpsLong-baseline.

Table 5

Wage elasticities by race, pooled cross-sectional analysis, including entropy balanced results. 1982-2019.

DV: Difference in real log wage Baseline (< 1.5 x MW)

Entropy balanced (idem)

White Hispanic Black White Hispanic Black
Log minimum wage 0.13 0.20 0.22 0.13 0.21 0.22

(0.03) (0.06) (0.08) (0.03) (0.06) (0.08)
N 205,393 30,243 30,853 205,393 30,243 30,853

Notes: See Table 4. The entropy balanced (Hainmueller and Xu, 2013) results use weights generated such that the weighted average of initial
wages of black and Hispanic workers is equalised to that of white workers. Replication tag: #table-results-cpsLong-reweighted.

Next, we apply an entropy balancing algorithm (Hainmueller and
Xu, 2013) to balance average initial wages. The entropy balancing algo-
rithm generates new regression weights w; such that the weighted av-
erage of initial wages is equalised among the three racial/ethnic groups
(using non-Hispanic white workers as the target group). Table 5 shows
that the results remain unchanged, indicating that the different wage
elasticities are not driven by differences in initial wages.

To explore this result further, Fig. 5 shows the kernel density plot
of initial wages separately by racial/ethnic group for workers earning
less than 1.5 times the minimum wage. The three wage distributions
are highly similar, explaining why the entropy balancing exercise had
almost no impact: within this selected sample, the distribution of black,
white and Hispanic wages were already very close together. But the
share of workers that belongs to this selected sample does differ sub-

stantially by group: from 18 percent of all white workers to respectively
27 and 36 percent of black and Hispanic workers.

4. Mechanisms

Overview The previous sections showed that black workers benefit
more from minimum wage policy than white workers and that this dif-
ference cannot be explained by differences in initial wage levels.>?

Figure 4 shows the wage gains for black/Hispanic workers are in
the range of $3 and $4 above the new minimum wage (unlike the case
for white workers). Gains this high above the minimum wage are not

32 In the rest of this paper we focus on the mechanisms in play for black work-

ers, leaving an analysis of the Hispanic context to future research.
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likely to result from wage spillovers. Instead, we propose that higher
minimum wages enable black workers to overcome spatial and racial
labor market frictions. By spatial labor market friction, we refer to the
distances between residences and jobs. The labor market mismatch lit-
erature has documented that these distances are much greater for black
workers than for white workers. By racial labor market frictions, we
refer to employer discrimination against black workers.

In this section we argue that higher minimum wages improve the
financial situation of black workers, increasing their credit ratings and
access to car loans. In turn, car ownership allows them to expand their
search/commute radius, leading to more favorable and stable matches
with potentially less discriminatory employers.>?

We formalize this mechanism through a wage determination model
with two types of workers, in the style of Card et al. (2018). We present
this model in Appendix C. The two worker types differ in their outside
options, which are themselves a function of their job mobility possibil-
ities. Job mobility options are determined by distance and disutility of
commuting to potential jobs. Black workers are disproportionately low
outside option workers, as they live further from well-paying jobs and
have fewer mobility options (Miller, 2018). Minimum wage increases
allow more black workers to buy a new or used car, thereby turning
them into high outside option workers with larger earnings increases.

To motivate this model, we first review the existing literature on
racial disparities in spatial access to jobs and in commuting modes. We
then present new empirical evidence on the effect of minimum wage
policies on commuting modes and job stability by race. We conclude by
providing back-of-the-envelope estimates of the magnitudes involved.

Literature A series of studies has shown that black workers are more
likely to live in segregated neighborhoods in central cities, where wages
are lower, and that they are less likely to own automobiles and there-
fore more constrained in their job searches. In the 2000 Census twenty
percent of central city residents were black, versus nine percent of sub-
urban residents (Albouy and Lue, 2015). Predicted wages (holding ed-
ucation, race, gender, occupation, industry, veteran, marital and immi-
grant status constant) in central cities were four percent below aver-
age, compared to four percent above average in suburban areas. As a
result, and as Raphael and Riker (1999) and Miller (2018) have docu-
mented, there is a substantial spatial mismatch between the location of
black workers’ residences and the location of better-paying jobs. More-
over, although central cities have gentrified in recent decades, shifting
some of the black population to suburbs, the spatial distance between
jobs and workers continues to be greater for black workers (Urban Insti-
tute, 2020). For example, De la Roca et al. (2014) show that during the
2010 Census, black residents were still 78 percent more likely to live in
central cities than white residents. Likewise, Schuetz et al. (2018) use
2010-14 American Community Survey data to document that this dis-
crepancy also holds for low-income subgroups.

At the same time, black workers are more likely than white work-
ers to use bus transit systems and less likely to use private vehicles
to commute to work. In 1993-94, according to SIPP data cited by
Raphael and Stoll (2001), 80 percent of white 25-34 year olds owned a
car, compared to 49 percent of black 25-34 year olds. Across all ages,
Dettling et al. (2017) note that in 2016 only ten percent of white house-
holds did not possess an automobile, compared to 27 percent of black
households.

Because of fixed schedules and routes as multiple stops, com-
muting by bus is much slower than by private automobile.
Burd et al. (2021) finds that commuting via public bus and subway sys-
tems takes twice as long (around 46 min) as commuting by private vehi-
cle (26 min). The advantage in job accessibility via automobiles is thus
much greater when measured in commute time than by distance. As a
result, black males still spend more time traveling to work than do white

33 Automobile ownership can also improve choices for childcare services,
which in turn can improve employment opportunities (Godgy et al., 2021).
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Table 6

Effect of minimum wage policy on the share of workers
that commutes by car, by race. Workers with at most a
high school diploma, aged 26-35. 2000-2019.

DV: Share commutes by car ~ White Black
Poorest quartile 0.02 (0.02) 0.12 (0.05)
3rd quartile 0.00 (0.02) 0.11 (0.09)
2nd quartile —0.01 (0.02) —-0.03 (0.11)
Richest quartile 0.01 (0.03) —0.19 (0.15)

Notes: White refers to non-Hispanic white workers. The co-
efficients are based on stacked event studies ran separately
by racial/ethnic group and by income quartile (cf. Eq. (1)).
We find a significant increase in car commute shares for
black workers of the bottom quartile (and an insignificant
increase in the 3rd quartile). The richer quartiles are unaf-
fected, as are white workers of all income quartiles. Analy-
sis at the state-year level. Weighted using the ACS person
weights. Appendix Figure E5 shows event study graphs for
the two lowest income quartiles of black workers, unfortu-
nately the samples are too small to accurately characterise
effect dynamics. Standard errors are clustered at the state
level and shown in parentheses. Replication tag: #table-
results-acs-carCommute.

males, despite white males’ search distance for jobs averaging twice as
far as for black males (Holzer et al., 1994).34

Minimum wages help overcome these transportation constraints.
Cooper et al. (2020), using data on 28 metro areas, find that minimum
wages led workers to acquire new or used automobiles, mainly by relax-
ing credit constraints, with larger effects among the credit-constrained.
They also find that a ten percent increase in the minimum wage gen-
erated a substantial increase in successful credit card applications, and
an 8.6 percent increase in automobile debt (which reverses in subse-
quent years), confirming the results in Aaronson et al. (2012). Mini-
mum wage increases also reduced debt among sub-prime borrowers. Re-
latedly, Baum (2009) shows that vehicle ownership for single mothers
with a high school education or less reduced spatial isolation from em-
ployment opportunities and thereby improved employment outcomes.
Cho (2019) finds an increase in commuting by automobile and employ-
ment opportunities for undocumented immigrants after state-level re-
forms since 2013 that permit them to acquire driver’s licenses.

The increased earnings from minimum wages and the resulting im-
proved credit ratings allow black workers to buy vehicles and become
less geographically limited in their job search. This increase in geo-
graphic mobility improves their outside options and thus their bargain-
ing position, allowing them to obtain a larger share of the surplus they
create (Raphael and Riker, 1999; Stoll and Covington, 2012). The mini-
mum wage thus allows black workers to escape the poverty trap created
by their lack of access to better outside options.>®

Empirical evidence on commute patterns We supplement these findings
from the literature with new evidence from the American Community
Survey (ACS) on the minimum wage effects on commuting patterns.
Table 6 shows the effect of minimum wages on the share of workers
that commute by car for ages 26-35, by racial group and income quar-
tile.>® We restrict the sample to workers with at most a high school

34 Bus systems are also less reliable than cars. Traditional commuter rail is
faster than commuting by automobile, but such systems are oriented to com-
muting to central cities from outlying suburbs (Parks, 2016).

35 One might expect minimum wage increases to also permit low-wage workers
to relocate to better residences or to neighborhoods with greater job opportuni-
ties. However, Cooper et al. (2020) do not examine this channel. More generally,
the Moving to Opportunity literature (Bergman et al., 2019) does not find that
such moves affect adult employment outcomes.

36 Income quartiles are defined at the state-year level, but not differentiated by
racial group. We show results for ages 26-35 as this is the group most likely to
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diploma. Each cell represents a separate stacked event study as described
in Eq. (1), with the only difference that the ACS is yearly rather than
quarterly.®”

As Table 6 shows, minimum wages increase the share of black work-
ers who commute by car in the poorest quartile (+0.12, s.e. 0.05). This
effect becomes smaller and insignificant in the higher income quartiles.
The effect on the poorest quartile is substantial, implying that a ten per-
cent increase in the minimum wage raises the share that commutes by
car by 1.2 percentage points.>® We do not find any significant effects
for white workers, consistent with our hypothesis that this channel is
mainly relevant for black workers.

We also find- results available upon request- that commute times
for black workers are not affected. The transportation literature that we
cite above documents that travel speeds for most commuting trips are
twice as high by car as by public transit. Our commuting time results
thus suggest that black workers increase their commuting distances sub-
stantially.>°

Our conclusion differs from Dustmann et al. (2022), who find that the
introduction of a national German minimum wage increased commut-
ing distance as minimum wage workers lost access to nearby low-wage
jobs and are forced to turn to higher paid jobs further away. They thus
interpret the increased commute as a negative element that offsets part
of the utility of the minimum wage introduction, whereas we treat it as
part of a virtuous cycle boosting wages and mobility.

A potential explanation is that the German context is very different
from that in the U.S. The German public transportation system primar-
ily involves commuting on a well-run rail system that allows for fast
intra- and inter-city transport, whereas in the U.S., low-wage workers
without a car mainly rely on slow and unreliable bus networks. Rail and
subway public transit systems are less common, less dense and tend to
serve professionals commuting in from affluent suburbs. For example,
Buehler and Pucher (2012, Figure 5) show that in Germany, 60 percent
of public transit trips happen by rail, versus 30 percent in the U.S.

In our setting, low wage workers shift from slow public transit to
fast car transportation, which allows them to widen their search radius
substantially, while keeping travel time constant or even reducing it.
Higher commute distances thus do not constitute a negative effect, as
the worker cares about commute time rather than distance.

Empirical evidence on job stability If minimum wage increases lead to
improved matches between black workers and jobs, we expect to find
separation rates to fall. We extend the analysis of Fig. 3 to hiring, separa-
tion and turnover rates as dependent variables. These rates are defined
relative to employment rather than population, such that for example
the hiring rate equals the ratio of new hires in a particular quarter to total
employment at the start of that quarter.

In Table 7 we summarize the results of these stacked event stud-
ies through the average post-treatment effect. Hiring, separation and
turnover rates in the food services sector (NAICS 722) decrease for all
workers after a minimum wage event (in line with findings in Dube et al.,
2016) but the decline is larger for black workers. The difference is size-
able, with effects ~30% larger for black workers (e.g. a 10 percent in-
crease in the minimum wage reduces turnover rates for black workers
by 3.2 percent versus only 2.4 percent for white workers).*0

contain a sizeable number of workers that would like to own a car, but cannot
currently afford one, and that are sensitive to limited changes in financial and
borrowing conditions. Results for other age groups are available on request (they
are all insignificant).

37 The coefficients in Table 6 are the average over the post period. Graphs for
the two lowest income quartiles of black workers are shown in Appendix Fig-
ure E5, others are available on request.

38 On average, 18 percent of these workers do not commute by car, which
makes a one percentage point change fairly sizeable.

39 Commuting times is measured in the ACS, but commuting distance is not.

40 We find a similar result in Appendix Table E3, where we estimate the prob-
ability workers remain employed in their second interview (cf. Eq. (3), with an
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Table 7
Stacked event study, multiple dependent variables. Food services sector
(NAICS 722), 1990-2020.

DV — w E H S T
White Log minimum wage 0.15 -0.02 -0.26 -0.23 -0.24
(0.02) (0.03) (0.06) (0.06) (0.06)
Black Log minimum wage  0.17 0.04 -0.35 -0.29 -0.32
(0.02) (0.05) (0.10) (0.10)  (0.10)
N 347,658 events X states X quarters

Notes: White refers to non-Hispanic white workers. Dependent variable W
refers to the weekly wage, E to employment, H the hiring rate, S the separation
rate and T the turnover rate. All dependent variables are in logs. Analysis at
the event-state-quarter level, data based on QWI data. We find that churn
decreases more for black workers, with a stronger effect of minimum wage
policy on hiring, separation and turnover rates of black workers. Standard
errors are clustered at the state level and shown in parentheses. Replication
tag: #table-results-qwi-wehst.

Intuitively, one might expect that workers moving to better jobs
would imply a turnover rate increase rather than a decrease. However,
given the high initial turnover rate of low wage jobs (see Table 3),
these moves rather replace bad-to-bad jobs moves with bad-to-good
job moves. As previous minimum wage studies have found, improved
job satisfaction and more thorough employer screening then reduce in-
centives for voluntary and involuntary separations, leading to lower
turnover rates (Dube et al., 2016).

Magnitudes Fig. 4 suggests the disproportionate wage gains of black
workers are driven by a modest surge of black workers earning around
$3-4 above the minimum wage. We argue above that part of this excess
wage gain is driven by increases in search radii. Below, we provide back-
of-the-envelope calculations to illustrate that these kind of wage gains
can be explained by our proposed mechanisms.

Although the literature on intra-urban wage differentials is scant,
some evidence suggests that wages for similar workers with longer com-
mutes are up to 20 percent higher (Thlanfeldt, 1992; Raphael and Riker,
1999). Commuting by car to more distant jobs could thus already ex-
plain an additional wage increase of around $2 (half the excess gain).

Black workers benefit extra from expanded search radii as this also
allows them to select non-discriminatory employers.*! The extent of
racial wage discrimination is often measured as the residual racial
wage difference; the wage difference that cannot be explained by differ-
ences in education, age and experience, as in a Mincer-style regression.
Black et al. (2013), who also control for test scores, urban residence
and region in the U.S., provide the best study of the extent of racial
wage discrimination (among men). Using decennial Census data, they
find a residual of 24.8 percent in 1990 and 22.6 percent in 2000. If a
minimum wage increase allows black workers to search more broadly
and find non-discriminatory employers, that could likewise explain an
additional wage increase of $2.

Adding the potential $2 gain from a longer commute to a better job
and a potential $2 gain from finding a non-discriminatory employer
makes an increase of $4 for a fraction of black workers plausible. Of
course, there is likely some overlap between the racial discrimination
and spatial labor market frictions. And minimum wage increases are
not likely to entirely eliminate these frictions. On the other hand, the
bars at $3 and $4 in Fig. 4 are modest in height, and are consistent with
some decline in these frictions.

employment dummy as dependent variable). We find that black workers are
much more likely to remain employed after a minimum wage event (10 percent
minimum wage increase leads to a two percentage point gain in the probability
of remaining employed).

41 Kline et al. (2021) finds large disparities in discriminatory behaviour be-
tween firms.
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The advantages of owning a car can also be compared to the costs.
If commuting by car results in a $4 per hour pay raise, full-time work-
ers would receive an additional $8,000 per year (assuming they worked
year-round). This increase in income more than offsets the cost of ac-
quiring and operating a small vehicle and using it primarily to commute
to work.

In 2019, the average round-trip automobile commute in the U.S. took
52 min. Since the average urban automobile commuting speed is 25
miles per hour, the average round-trip commuting distance is about 22
miles per workday, or 5600 miles per year for a year-round worker.
Using the IRS standard mileage expense of 55 cents per mile, the average
annual cost of driving a small sedan for this distance is about $3,100.
This back-of-the-envelope calculation illustrates that a worker is better
off acquiring a car for commuting to a job that pays $2 to $4 more than
the minimum wage, compared to staying in their same job and using
public transit.

The advantages of acquiring or more intensively using a private
vehicle are even greater for parents of young children, whose com-
mute includes both a childcare location and a job location. Indeed,
Godgy et al. (2021) establishes that minimum wage increases lead to
more use of formal childcare and to higher maternal employment rates.

Summary Overall, these findings support our hypothesis that a size-
able share of low-wage black workers are unable to reach better paying
jobs. Minimum wage policies improve their financial situation, allow-
ing them to escape this trap by increasing their commute options and
thus giving them access to a wider range of outside options. This mech-
anism is reflected in wage increases that exceed the mechanical effect of
the wage floor, in the increasing share of low wage black workers that
commute by car and in a reduction of job turnover.

5. Counterfactual estimates of effect sizes

In this section we place the wage elasticities into perspective by sim-
ulating the black-white hourly wage gap under three scenarios:

1. the actual minimum wage regime,
2. freezing minimum wages in 1982,
3. minimum wage policy following California’s path to $12.

Our baseline stacked event studies provide only short-term estimates
of minimum wage policy. To estimate longer run effects, we therefore
base this counterfactual exercise on a classic two-way fixed effect model
with state-specific time trends:

Vi = P * mwy +uRatey,

+ 6, + 6, + ¢, X t + individual controls;, + ¢; 4)
where y;, is the deflated log hourly wage of individual i in month 7. We
include the state-level unemployment rate uRate,, to control for busi-
ness cycle dynamics. We retain the same sample as in our baseline re-
gressions (at most high school diploma, earning less than $20 per hour).
As before, we find a higher wage elasticity for black workers (0.18, s.e.
0.03) than for white workers (0.13, s.e. 0.01) and overall results in line
with the stacked event study models.*> We present these results in Ap-
pendix Table E2.%*

42 We choose 1982 because our CPS data start then.

43 The classic fixed effects model is less reliable when minimum wages have
heterogeneous effects, as some of the implicit control units will also be treated.
On the other hand, the stacked event study explicitly limits the horizon studied,
potentially masking (very) long term effects.

44 Appendix D describes how we test for pre-existing trends in this setting.
We do not find any evidence for pre-trends for white and black workers. For
Hispanic workers we do not find a significant pretrend in terms of statistical
significance, but the pattern does raise questions on the validity of the long
term Hispanic estimate.
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We generate wages for the three scenarios by predicting wages at,
respectively, the actual minimum wage level, 1982 minimum wage lev-
els and minimum wages equal to the California level.*> The hourly wage
gap is then the difference between the log average hourly wage, which
we show in the bottom half of Fig. 6.

We find that minimum wage policy was instrumental in keeping this
gap small (black line): the gap would have increased to 7.7 percent by
the end of the sample had minimum wages been frozen in 1982 (red
line), versus rising to just 3.4 percent under the actual minimum wage
regime. Under the California to $12 policy, the gap would have dropped
to 1.5 percent.

Next, we extrapolate these affected workers gaps to the entire econ-
omy by assuming that unaffected workers are indeed entirely unaf-
fected. Their wages thus remain identical in all three scenarios. The top
half of Fig. 6 shows racial hourly wage gaps for the entire economy un-
der this assumption. Again, minimum wage policy substantially reduces
inequality: wage gaps reach 25.3 percent without minimum wage policy
versus 22.8 percent under the actual regime (—2.5 percentage points, a
10 percent drop). The California to $12 path further reduces the gap to
21.8 percent (—3.5 percentage points, a 14 percent drop).

In Appendix Figure E6 we simulate the “Raise the Wage Act of 2019”
schedule, which increases the federal minimum wage to $15 by 2025.
We assume worker characteristics do not change relative to 2019 and
that all groups have the same real wage growth except for the minimum
wage effect. As before, all changes occur through the at most a high
school diploma, less than $20 per hour sample. This policy would further
reduce the hourly wage gap to 18.2 percent.

6. Other dimensions

Throughout this paper we have focused on the wage effects of min-
imum wage policy on workers among different racial/ethnic groups.
Here, we briefly discuss results along other dimensions: other outcome
measures, such as employment and for sub-populations by age and gen-
der.

We do not detect any disemployment effects in the stacked event
studies (Appendix Figure E7), nor with the binned estimator (red lines
of Fig. 4), nor in the pooled cross-sectional analysis (Appendix Ta-
ble E3, where we even find an increase in the probability of remain-
ing employed for black workers, in line with the turnover results in
Table 7)4® and not in the classic two-way fixed effects model with
state time trends (Appendix Table E2).4” We also do not detect any ef-
fects on hours worked per week (see Appendix Figure E8 and Appendix
Table E2).

Appendix Table E5 shows stacked event study results by age, gender
and racial/ethnic group. Wage elasticities are largest for young workers
(ages 16-24) but remain positive for older workers, albeit at various lev-
els of significance. We do not detect any differences between genders,
except for Hispanics where the gains appear entirely driven by female
workers. We leave a detailed analysis of this latter result for future re-
search as this is likely to be driven by context-specific factors, such as
ethnicity-specific gender structure in occupational choices.*®

7. Summary and conclusion

Racial wage inequality has increased since the 1980s; in the same
period a patchwork of state minimum wages has developed, with lower
minimum wages in states with higher proportions of black workers. Our

4 For the programming-minded, this corresponds to a sequence of regress,
followed by replace and predict, xb in Stata syntax.

46 See also footnote .

47 We report own wage employment elasticities in Appendix Table E4.

48 One caveat for all these regressions: the number of workers in each age-race-
state-quarter or gender-race-state-quarter cell can be limited, especially for the
minority groups.
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Fig. 6. Counterfactual and actual white-black
hourly wage gaps over time. Notes: Figure shows
observed (black triangle) and two counterfactual
hourly wage gaps between white and black workers
between 1982-2019. The first counterfactual gap
predicts hourly wages for white and black workers
as if there had been no changes in the minimum
wage from 1982 onwards (red diamonds). The
second counterfactual gap assumes federal mini-
mum wages follow California’s path to $12. The
—— bottom sample is workers with at most a high
school degree earning less than $20 (2019 dollars),
the top sample is all workers. Replication tag:
#figure-counterfactual-actual1982cali.
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causal analysis indicates that minimum wage policies have nonetheless
reduced the racial wage gap (—10 percent in the overall economy, —56
percent for workers with at most a high school diploma earning less than
$20 per hour). Moreover, the indirect benefits of these policies have led
to wage gains for black workers that exceed the mechanical effect im-
plied by strict policy compliance. This result is consistent with previous
studies showing that affected workers largely spend their increased earn-
ings to acquire a car. We demonstrate that the direct earnings effects of
minimum wage policy are amplified as more black workers commute
by car, allowing them to reach better paying jobs outside their previous
search radius.

Our results hold in different datasets, with different methods and
when analysing different sub-populations. They cannot be explained
solely by lower initial wages among black workers relative to white
workers. Instead, we find that the disproportionate wage gains of black
workers are consistent with reduced search frictions among black work-
ers as they start commuting more by car and as their job turnover de-
creases.

Data availability

Data will be made available on request.
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Appendix A. Washington - Mississippi example

The concentration of state minimum wage increases in high wage
states and the geographic concentration of black workers in $7.25 states
suggest that the effect of minimum wages on the national racial wage
gap may be ambiguous. Consider, for example, the contrasting cases
of Washington and Mississippi. In 2019, about 133,000 black workers
were employed in Washington State (4 percent of the state’s 3.32 million
workers). In the same year, about 418,000 black workers were employed
in Mississippi (37 percent of all 1.13 million workers). These proportions
remained stable throughout our sample period.
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In 1995, the minimum wage was $4.90 in Washington and $4.25 in
Mississippi. The State of Washington then increased its minimum wage
to $12 by 2019, an increase of 145 percent over the 1995 level. Mean-
while, Mississippi’s minimum wage only followed the federal level to
$7.25 by 2019, an increase of 71 percent over the 1995 level. Wash-
ington State’s policies thus raised the pay of a larger number of white
low-wage workers, and by a greater amount, than the minimum wage
changes in Mississippi raised low-wage black workers’ pay. As a result,
the two-state aggregate black-white wage gap for low-education work-
ers grew between 1995 and 2019.

Washington and Mississippi are not representative of all states. This
comparison between the two nonetheless reflects the differences be-
tween the groups of states that ever raised their minimum wage and the
groups that did not. Indeed, the five states with the highest percentage
of black workers— Alabama, Georgia, Louisiana, Mississippi, and South
Carolina, have never raised their state minimum wages.

Appendix B. Precision issues in the binned estimator

The bunching estimator is demanding in terms of sample sizes be-
cause it aims to map wage- and employment effects throughout the wage
distribution. Cengiz et al. (2019, p. 1421) note that in the overall sam-
ple, there are on average 5.5 observations per state-quarter-wage bin.
However, this drops to less than half an observation per bin when re-
stricted to black workers (own calculations).

The heatmaps in Fig. B1 demonstrate the stark difference between
observation counts of white versus black workers earning less than
$15. There is extensive coverage of low wage white workers in almost
all states and quarters. The average number of observations per state-
quarter exceeds thirty in all states but Hawaii and the federal District of
Columbia. By contrast, there are 31 states with fewer than thirty black
worker observations (< $15) and 21 even have fewer than ten black
workers. The number of black worker observations also drops nation-
wide in the later half of the sample.*’

This is reflected in the share of empty state-quarter-wage cells in the
most relevant [$5, $15] range. Where only 15% of those cells are empty

49 These heatmaps look the same when we use the data provided by
Cengiz et al. (2019) in their replication package. Available on request.
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Fig. B1. Heatmap of observations per state and quarter, by race. 1982-2019. Notes: Heatmap shows the (unweighted) number of observations per state and quarter.
States are ordered by the average number of quarterly observations, listed after the state name. The scale is identical in both heatmaps. Replication tags: #figure-
heatmap-white-sub15 and #figure-heatmap-black-sub15.
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for white workers, more than 50% are empty for black workers.>° In line
with Cengiz et al. (2019), we impute zero employment in these empty
cells.

Consistent with classic measurement error theory, this leads to at-
tenuation bias towards zero as potential minimum wage effects are not
picked up in zero-imputed cells. Indeed, the coefficients for black work-
ers in Panel A of Fig. 4 are indistinguishable from zero, with the excep-
tion of the surge at $4. The results for white workers in Panel C do follow
the classic pattern, with the largest effects in jobs around the minimum
wage, but without the bump at $4.

Pooling black and Hispanic workers reduces the share of zero-
imputed cells from 50% to 35%, bridging half the gap with white work-
ers. The pooled results in Panel D of Fig. 4 show both the classic pattern
of large effects around the minimum wage, and the bump at $4 present
in the black-only results. The absence of the bump in the Hispanic-only
results of Panel D shows that this excess effect is driven by black rather
than Hispanic workers.

An alternative approach to reduce the sample requirements of the
binned estimator is to widen the relative wage groups to $2 (versus $1
in Eq. (2)). Panel A of Fig. B2 shows a relatively classic employment pat-
tern for black workers with employment gains and losses concentrated
around the new minimum wage. Nevertheless, it also exhibits the ex-
ceptional bump in the $4 region, supporting the previous findings. The
pattern for white workers in Panel B remains qualitatively unchanged.

Appendix C. Wage determination model

In this section we describe a model with two types of workers to
rationalise why certain groups might experience larger wage increases
after minimum wage changes than can be explained through their initial
wage (based on Card et al., 2018).

Setting Assume there are J firms and K workers. Each firm j posts
worker-specific wages w;; that workers observe without cost. The firm
will hire any worker i who is willing to accept a job at the posted wage.

Supply side Workers are of two types, with high or low outside options
S; = H, L, depending on their access to mobility options. Car ownership
provides an intuitive distinction between these two groups, where those
with a car have wider search options and less disutility of commuting.
For worker i of outside option type .S;, the indirect utility of working at
firm j is

wj = Bln(w;; — by) + v (1)

where v;; captures idiosyncratic preferences for working at firm j that
are unobservable to the firm. b, is the wage-equivalent value of the
worker’s outside option, which is the difference of the outside wage
w® and the disutility from commuting there s, * d?. This disutility is
larger for workers of low outside option type (a; > ay) and increasing
in the distance to the outside option df’.

by =w! —ag, *d] (C2)

The firm observes b; and can thus extract rents from workers based
on their location and mobility status. We assume the error term in the
indirect utility of the worker ¢;; is made up of independent draws from
a Type 1 Extreme Value distribution, which leads to logit choice proba-
bilities of the form

) ePin(wij—=b;)
= p(wgmenns =) = S0

If the number of firms J is large, then these probabilities can be
approximated by

(€3)

pij & Aelu=ho (C4)

50 Weighted by state population to be consistent with the regression setup.
Replication tag: #number-emptycells
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where 4; is a constant common to all firms in the market. For large J,
this leads to the approximate firm-specific labor supply function

Lij(wyy) = pij = AP0 (C5)
which corresponds to following (firm-specific) labor supply elasticity
ﬂwij
= C6
€ S (Co)

Demand side The firms solve the following cost minimisation problem

K
mui/an = Z w;; * L(w;;)

i=1

st. T fILW)] 2 Y (C7)
where C; is total cost, T; is a firm-specific productivity shifter and the
production function f exhibits constant returns to scale with respect
to L(W) = {Ly;(w);, ..., Lg;(wg;)}.>" For simplicity, we ignore capital
and intermediate inputs.

The K first order conditions of this optimisation problem can be writ-
ten as

1+¢ j
i =Tifin
ij

where p; represents the marginal cost of production which the firm will
equate to marginal revenue at an optimal choice for ¥.52 f; is the deriva-
tive of f with respect to L;;.

Equilibrium Combining the demand-side Eq. (C8) with the supply-
side Eq. (C6) provides following expression for the equilibrium wage
w,

w, (C8)

ij

w;; = mT/fiﬂ/ + m (C9)
b b
B w; —ag, *k d;
=—T.fih;+ ——— C10
T+p it = (C10)

Note that the wage w;; is decreasing in distance to the outside op-
tion d” and the disutility of commuting ag,. Intuitively, a worker can
negotiate a better wage if she lives closer to her outside option, or cares
less about commuting distances.

Minimum wages The introduction of a minimum wage MW can
lead to three major outcomes for workers of low outside option type
(S; = L).53 In the worst case scenario, the minimum wage exceeds its
equilibrium wage w, and the worker is insufficiently productive to be
profitable at minimum wage rates, forcing the worker to turn to its out-
side option.

In the intermediate case, the minimum wage still exceeds the
worker’s equilibrium wage, but now they are sufficiently productive
to remain profitable. The worker is then paid w;; = MW and remains
employed. In the best case scenario from the worker’s perspective, the
increase in earnings allows him to become of high type.

Consider the simplest model of outside option types, which assumes
mobility is the key element driving outside option type,>*

P(S; = H|lw;) = P(w; +¢; > 6) (C11)

where 6 is some threshold to becoming more mobile and ¢; bundles any
relevant individual characteristics. We can interpret Eq. (C11) as the

51 We assume f is twice differentiable.

52 See Card et al. (2018) for some examples using different production mar-
kets. For our purposes, the specific setting of the product market is not directly
relevant.

53 We describe the three interesting outcomes. A fourth occurs if the worker’s
initial wage w, exceeds the minimum wage. Then the worker will not be affected
in this model without spillovers. High outside option type workers share the
worst case scenario (turn to outside option) and the unaffected outcome.

54 We choose mobility as an example mechanism because it is a relevant fac-
tor in determining the range of outside options and because there are substan-
tial differences in mobility between the racial groups we study (Raphael and
Riker, 1999). Moreover, Cooper et al. (2020) and Aaronson et al. (2012) show
that purchasing used cars constitutes one of the main spending responses to
minimum wage increases.
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Fig. D1. Within individual estimator. Time placebo illustration. Notes: Il-
t lustration of the time placebo concept. The initial minimum wage window
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reduced form of a budget constraint,

wealth(w;, ¢;) + credit(w;, ;) > P,,, (C12)

which states that the individual will only buy a car if she currently has
sufficient wealth and credit options to pay for it.°®> This condition is
more likely to hold when the worker’s wage is increased from its ini-
tial wage w, to the minimum wage MW, as both wealth and credit
options are increasing in the wage. Indeed, Cooper et al. (2020) and
Aaronson et al. (2012) find that minimum wage increases lead to in-
creased access to credit and higher car debt in particular.

If MW + e; > 6 holds, then the worker becomes of high type, chang-
ing its outside option valuation to b; = w® — oty * d”. In turn, this allows
her to renegotiate her wage to

b b
w; — oy xd;
1+

because the firm can now appropriate less of its proximity-based
rent.”®

Now consider two workers with the same initial equilibrium wage
wy < MW <T,fu;, but of different outside option types. When the
minimum wage is introduced, the wage of the high type increases to
wHH = MW, where the superscripts denote the initial and final type
of the worker. The wage of the initially low outside option type ei-
ther increases to w'! = MW, or to a new high type equilibrium wage
wH = w, ; if the increase in bargaining power exceeds the minimum
wage increase: (ay —ay) * d* > MW — w.

Relation to empirical results In our empirical exercise we estimated
the minimum wage induced wage increase for workers who remain em-
ployed over the event horizon (12 months). We found that black workers
experienced larger wage gains than white workers, even after control-
ling for differences in initial wages. Our model motivates that difference,
since a) the potential wage gains in this model are larger for low outside
options type workers and b) black workers are more likely to be of the
low outside option type.

Consider the potential wage gains for workers of high and low types,
conditional on remaining employed and starting at wage w, < MW:

B
wi; = mij[M/'F (C13)

Aw T (wy) = MW — w, (C14)
Awr(wy) = MW — w, (C15)
Aw™ (wy) = MW — w, if wfi < MW (C16)
Aw (wy) = wfjl - w, if w{j > MW (C17)

where we add a superscript H to wj; in Egs. (C16) and (C17) to stress
that these are the equilibrium wages for that worker after it becomes
of high outside option type. Given that Aw' (wg) > Aw™H (w,) and

55 We abstract from other goods the worker might consume, as modelling the
utility function that generates the ideal mix between other goods and car own-
ership adds considerable complication without generating interesting new in-
sights.

56 Phrased intuitively, as the worker now owns a car, they are more willing
to turn to the ’further away’ outside option, increasing their bargaining power
vis-a-vis the employer.
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of Eq. (3) is 7 € [0, 12]. At k = 3, the time placebo still overlaps the original
window and can thus pick up actual effects. At k = 13 there is no overlap
left and we would expect a zero effect (as we do not expect future minimum
wages to affect contemporaneous wages).

AwfH (wy) = Aw(w,), workers of low type receive a wage increase
that is larger or equal to the wage increase of high types.

Black workers are more likely to be of the low outside option type
(through the e; term in Eq. (C11)) because they tend to live in areas with
fewer job opportunities (cf. Bergman et al., 2019; Stoll and Covington,
2012), have to exert more search effort due to discrimination in the
labour market (Kline et al., 2021) and have lower initial wealth and
credit access (Dettling et al., 2017).

Appendix D. Pretrend analysis in the within-individual and
classic panel models

Within individual estimator In Section 3 we employ a within individual
estimator to establish the race non-neutrality of the minimum wage.
Here, we use a time placebo test to verify the estimator is free of pre-
existing trends. We adapt Eq. (3) to:

B A
—5pt<hourlyWagen — hourlyWagen>

— B _ A
=P % <mws.r+k mws,t+k>

hourlyWage{? hourlyWage,{?

Y
2 < medianWagesAr

)2

+64 + 64 + ¢ x t* + individual controls + ¢;,

+71
medianWageft

such that we estimate sixteen separate regressions, moving the minimum
wage change variable (mw?  —mw?, ) forward one period each time.
If the g of the initial Eq. (3) is a causal estimate of the minimum wage ef-
fect, then we would expect f, to be decreasing in k for k € [1, 12] and sta-
ble around zero afterwards. We illustrate this concept in Fig. D1 where
we show the original minimum wage window (k = 0), as well as one
placebo window with some overlap (k = 3) and one without overlap
(k =13).

As Fig. D2 shows, we indeed find positive wage effects for each racial
group at the original window (k = 0, cf. Table 4), which gradually de-
cline as we shift the window forward. The gaps then stabilize around an
insignificant effect that is close to zero, after a shift of 8 to 10 months.
These results indicate the within individual results are not affected by
confounding time trends.

Classic panel We estimate a two-way fixed effects model with state-
specific time trends in Section 5 to reach a back-of-the-envelope estimate
of the reduction in the racial wage gap due to minimum wage policy.
We test for pretrends by adapting Eq. (4):

5
Vit = Z Bi * mwg, 3 + uRate,
k=0

+ 6, + 60, + ¢, X t + individual controls;, + €; (D2)
where we include five leads of the minimum wage mwy ., ;; to capture
whether hourly wages were on a different trajectory in quarters before
the minimum wage increases. Figure D3 shows there are no significant
pre-existing trends for any racial/ethnic group, but that the estimates
are relatively noisy. Especially for Hispanic workers one could easily fit
a trend through the confidence intervals, which might explain why that
wage elasticity is inconsistent with other evidence (as it finds a lower
wage elasticity for Hispanic workers than for white workers).
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Fig. D2. Within individual estimator. Time placebo test. Notes: Figure shows time placebo test for the baseline estimates of Table 4 (within-individual estimates of
the effect of minimum wages on earnings growth over one year, workers with initial wage < 1.5x the minimum wage). The first panel shows the effect for black
workers, the second for Hispanic workers and the final panel for non-Hispanic white workers. The x-axis shows the k in (mws,t + k) — mws,t + k)*). Because
we cover a one-year span, positive earnings effects up to 12 months ahead are in line with expectations, whereas effects beyond that would indicate the presence
of spurious correlations (see Fig. D1). The vertical bars show 95 percent confidence intervals with standard errors clustered at the state level. Replication tag:

#figure-cpsLong-pretrends.
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Fig. D3. Classic panel estimator with two-way fixed effects and state-specific time trends. Time placebo test. Notes: Figure shows time placebo test for the wage
estimates of Table E2. The first panel shows the effect for non-Hispanic white workers, the second for Hispanic workers and the final panel for black workers. The
axis shows the cumulative coefficient of leads of the minimum wage variable. The vertical bars show 95 percent confidence intervals with standard errors clustered

at the state level). Replication tag: #figure-cpsPanel-pretrends.
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Supplementary material associated with this article can be found, in
the online version, at 10.1016/j.labeco.2023.102344.
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