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peated hikes reverse initial hours gains, and may increase job loss. Non-MWWs
show economically negligible responses throughout. Observing minimum wage
status allows for both within- and across-market difference-in-difference designs,
whose findings provide mutual support. We combine these into a triple-difference
specification. Our results help to resolve the lack of consensus around the sign of
the minimum wage’s employment effects.
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1 Introduction

Thirty years since the advent of the new minimum wage literature, there is little
consensus on whether the employment effect of minimum wage hikes is positive,
negative, or zero. While due in part to disagreement over the appropriate control
group, a number of studies report estimates ranging from positive to negative
using the same specification for different hikes, for the same hike in different
areas, or for subsequent hikes in a given area (Neumark and Wascher 2002, Dube
et al. 2010, Cengiz et al. 2019, Wang et al. 2019, McGuinness et al. 2019, Redmond
and McGuinness 2022, Jardim et al. 2022).

Theory predicts that the sign of the employment effect depends on a) whether
the minimum wage exceeds the marginal product of labour, and b) market struc-
ture. Hikes up to the marginal product of labour have zero effects in competitive
markets, where they do not bind, but positive effects in monopsonistic markets,
where employers suppress wages and employment. Minimum wages exceeding the
marginal product of labour reduce employment in any market.

In this light, the lack of consensus on the employment effect of minimum wages
is unsurprising. Different markets may indeed show opposite employment effects,
and a given market can show opposite effects at different minimum wage levels.
Pooled estimates over different hikes in different markets, a common hike applied
across markets (such as a national minimum wage), or even subsequent hikes in
a given market, may combine effects with opposite signs, producing null results.

We test a) whether employer-concentrated local labour markets (LLMs) show
more positive employment effects, and b) whether higher minimum wage levels
cause more negative employment effects in these markets.! For each of three suc-
cessive hikes in the Irish National Minimum Wage (NMW) from 2016-2019, we
compare changes in hours and probability of job loss for minimum wage workers
(MWWs) in high-concentration LLMs to i) MWWs in low-concentration LLMs,

and ii) non-MWWs within-LLM. These alternative across- and within-market

'We measure LLM concentration using the Herfindahl-Hirschman Index (HHI) of employment in
the intersection of a two-digit NACE industry and NUTS3 region.



difference-in-difference designs yields quantitatively similar treatment effects, pro-
viding mutual support of each other’s identification assumptions. We combine
them into a triple-difference design to produce our preferred estimates.

The 2017 and 2018 NMW hikes increased usual weekly hours worked for
MWWs in high-concentration LLMs with no effect on job loss likelihood. MW Ws
in low-concentration LLMs show no hours response, but increased job loss (de-
fined as employment to non-employment transitions). Non-MWWs show eco-
nomically small responses along both margins in either market type. By 2019,
hours gains for MWWs in high-concentration markets reversed; point estimates
of hours effects are uniformly negative, though statistically insignificant for most
specifications. Job loss also shows a statistically insignificant increase for these
workers, while remaining high for MWWs in low-concentration markets.

Figures 1 and 2 plot these results. They are consistent with monopsonistic
competition in high-concentration LLMs, with a minimum wage that reached (or
neared) the marginal product of low-wage labour by 2019. In appendix A we
show the results robust to measuring actual hours worked rather than usual, to
restricting the sample to workers observed both before and after each hike, or to
LLMs with at least 20 MWWs observed, and to omitting from the control group
workers from either the top or bottom two income deciles. Sub-group analysis
shows that prime-age workers (25-54) drive hours gains through 2018, as well as
losses in 2019. These gains went disproportionately to MWWs with a tertiary
education, while MWWs with only a primary education suffered the subsequent
losses in 2019.

A key advantage of our data is the ability to observe minimum wage status
directly. The Irish Labour Force Survey (LFS) informs respondents of the current
hourly minimum wage, and asks them whether they earn that amount (see section
2 for details). This gives us a cleaner indicator of minimum wage status than
studies that impute it by dividing earnings by hours worked — both of which are
subject to measurement error in survey data (Bound and Krueger 1991, Borjas
and Hamermesh 2024), which can bias treatment effects downwards (Bossler and

Westermeier 2020). However, we do not observe hourly wages for non-MWWs.



Figure 1: Hours Worked
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Figure plots mean usual hours worked in the reference week for MWWs and non-MWWs, in LLMs with employment
HHI above and below 0.10 (equivalent to ten equally-sized employers) as of 2016. Minimum wage status based on current
quarter. Dashed line indicates minimum wage hikes. 95% confidence intervals.

Figure 2: Likelihood of Job Loss
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Figure plots the average rate of transition from employment to non-employment for MWWs and non-MWWs, in LLMs
with employment HHI above and below 0.10 (equivalent to ten equally-sized employers) as of 2016. Minimum wage
status based on previous quarter. Dashed line indicates minimum wage hikes. 95% confidence intervals.



We therefore cleanly identify the treatment group, but the control group may
contain a small number of workers directly affected by hikes — those earning
between the old and new minimum wage — and others subject to spillovers, earning
slightly above the new minimum wage. Robustness checks excluding workers from
the bottom earnings deciles from the control group likely remove most of both
groups, and confirm the main results.

Observing minimum wage status allows us to identify the causal effect of
NMW hikes by comparing MWWs to non-MWWs within-market. This stands in
contrast to much of the literature on minimum wage employment effects, which
compares across-jurisdiction — either by selecting suitably close-by portions of
control jurisdictions (Card and Krueger 1994, Dube et al. 2010, Jha et al. 2022)
or by constructing synthetic control groups (Jardim et al. 2022, Wiltshire et al.
2023). Our identifying assumption requires that local employment shocks unre-
lated to the NMW affect high- and low-wage workers similarly within a location.
McGuinness et al. (2019) use the same approach to identify the employment effect
of NMW hikes on MWWs using the Irish LFS. Cengiz et al. (2019) and Dust-
mann et al. (2022) find that minimum wages have no effect on the upper tail of
the wage distribution, supporting our use of non-MWWs as a control group.

Recently, Cengiz et al. (2022) emphasize the advantages of identifying MWWs
rather than resorting to proxies, using machine learning to predict which workers
are likely to be on the minimum wage (based on a CPS subsample of workers
explicitly reporting hourly wages). First, it avoids the problem of extrapolating
to the broader population estimates from subgroups such as teens,? the low-
educated, or workers in low-wage occupations or industries. These groups both
exclude large numbers of MWWs and include non-MWWs, and are usually not of
specific policy interest, only serving as convenient proxies given data limitations.
Second, it allows formation of a placebo group of non-MWWs. Our study shares
these strengths.

Unlike the US, Ireland’s NMW has no regional variation; cross-sectional vari-

2Manning (2021) observes that teen workers are a small and decreasing share of the labour force,
and of the minimum wage labour force.



ation consists of market concentration only. Our across-market comparisons do
not identify the effect of hikes on low-wage employment, but only their differen-
tial effect on low-wage employment in concentrated LLMs.? This removes a key
source of variation used in US studies, but rules out across-market wage spillovers
that may confound treatment effects.*

A recent literature studies the differential employment effect by market con-
centration. A leading study is Azar et al. (2023). The authors calculate the HHI
of job vacancies at the occupation-county level in the US, whereas we calculate the
employment share HHI at the industry-region level. Past work on wage suppres-
sion shows that defining LLMs according to occupation and industry produces
similar results (Azar et al. 2020, Rinz 2022, Benmelech et al. 2020). They also
conduct an analysis on the fast-food industry with similar findings to their main
results based on occupations. In both analyses they consider total employment
as the outcome of interest, whereas we identify MWWs specifically, and measure
hours worked and job loss likelihood at the worker level rather than employment
at the LLM level. Identifying MWWs allows us to use higher-wage workers as
a within-market control group, in addition to comparing changes over time, as
they do. They also make use of cross-sectional variation in minimum wage levels,
which is absent in our context. Finally, they pool together the effects of many
different hike events, whereas we estimate the effects of each hike separately.
Despite many differences in research design, we find similar results.

We contribute by identifying non-monotonic employment effects of minimum

wage hikes in monopsonistic markets. While in competitive markets the employ-

3Alone, differentially positive employment effects in concentrated LLMs could result from unob-
served productivity differences. Suppose low-concentration LLMs have higher marginal productivities
of labour, either because of agglomeration effects or geographic advantages (Ellison and Glaeser 1997).
A common minimum wage applied across all markets may then bind in high-concentration (low pro-
ductivity) markets, but not in low-concentration (high productivity) markets, producing a positive
differential effect in the latter. However, this would not explain the positive employment effects we
find from the within-market difference-in-difference.

4McKinnish (2017) and Perez (2022) find that low-wage workers increase commuting out of state
after minimum wage hikes, while Kuehn (2016) and Shirley (2018) find the opposite. These channels
would amplify or attenuate treatment effects respectively if spillovers were ignored. Recent studies
using geographic controls avoid such confounding by excluding the nearest portions of control regions
(Jardim et al. 2022, Jha et al. 2022).



ment effect should be (weakly) monotonic, in monopsonistic markets it should
not. Finding this, our results support the interpretation of concentrated LLMs
an monopsonistic. A key contribution of Azar et al. (2023) is to rationalize ap-
parently contradictory findings of both positive and negative employment effects
based on market structure. We extend this contribution by showing that effects
of opposite signs can also occur within-market for different minimum wage levels.

Despite the theoretical basis for non-monotonicity, few past empirical studies
look for it. An exception is Jardim et al. (2022), who analyze separately the
employment effects of two successive minimum wage hikes in Seattle. They find
no discernable effect of the first hike, but a statistically significant disemployment
effect of the second. Deere et al. (1995) and Burkhauser et al. (2000) use time
period fixed effects to estimate the employment effect of national minimum wage
hikes in the US, but do not find evidence of non-monotonicity; their employ-
ment effects are uniformly negative. Wang et al. (2019) use machine learning to
classify US states into four groups with different treatment effects. They find a
positive employment elasticity for three groups, and a negative for one, provid-
ing evidence of non-monotonicity across regions, but do not allow for different
effects of subsequent hikes within-group. None of these studies measure mar-
ket concentration. Because the non-monotonic employment effects of minimum
wages depend on market structure, pooling estimates across market types masks
non-monotonicity by level in the same way that is masks non-monotonicity by
market. We show that pooled estimates over all markets show the same quali-
tative pattern of non-monotonicity, but with economically negligible magnitudes
and no statistical significance.

The next section reviews the institutional background of minimum wages in
Ireland and our data. Section 3 presents our empirical specification, section 4 the

hours results, and section 5 the results on job loss likelihood. Section 6 concludes.



2 Institutional Background and Data

The Low Pay Commission (LPC) of Ireland was established in 2015 to make
recommendations to the Irish government on minimum wage policy. It consists
of industry and labour representatives, as well as academics, and submits a public
report every July giving the recommended National Minimum Wage (NMW) for
the following year. Governments have implemented the LPC recommendation

every year since its inception. Their primary aim is as follows.

“To have a minimum wage that provides an incentive to work, is set
at a rate that is both fair and sustainable, and helps as many people
as possible, without a significant adverse effect on competitiveness or

a significant negative effect on employment.”

Given their mandate, we expect LPC recommendations for the NMW to be en-
dogenous to the state of the economy. Indeed, the LPC annual reports from
2016 to 2018, each recommending a NMW hike, all mention predictions of strong
growth in the Irish economy.’

We begin our study in 2016, when the Irish Labour Force Survey (LFS) started
asking respondents their minimum wage status. The LPC recommended hikes
of €0.10, €0.30, and €0.25 for 2017, 2018, and 2019, corresponding to 0.7%,
2.7%, and 1.7% real increases respectively. The government implemented each of
these in January of the corresponding year. In the first quarter of 2020 the Irish
government introduced pandemic restrictions, which persisted in various forms
until 2022. As we doubt that the NMW is a primary determinant of employment
and hours worked during this period, we limit our study to the 2016-2019 period.

2.1 Labour Force Survey

The LFS contains quarterly data on employment status, hours, industry and
region of employment, income decile, demographic characteristics including age,

sex, and education level — and crucially, from 2016 on: minimum wage status.

5Low Pay Commission 2016, Low Pay Commission 2017, Low Pay Commission 2018.



Table 1: Summary Statistics: Hours Sample

Mean Median Stdev Min Max N
Actual Hours Worked 34.9 39  11.27 1 95 159870
Usual Hours Worked 35.2 39 10.41 1 95 175573
Minimum Wage Worker .08 0 27 0 1 175573
Male 49 0 5 0 1 175573
Age 40 39 1213 15 87 175573
Secondary School 45 0 5 0 1 175573
University 45 0 5 0 1 175573
Has Children 42 0 49 0 1 175573
HHI .08 .03 13 0 1 175573
HHI > 0.25 .09 0 .29 0 1 175573
HHI > 0.10 19 0 A4 0 1 175573
HHI > Median .54 1 5 0 1 175573
> 20 MWWs in LLM 75 1 44 0 1 175573
Year 2018 2018  1.08 2016 2019 175573

Unit of observation: a worker-quarter



Table 2: Summary Statistics: Job Loss Sample

Mean Median Stdev Min Max N
Employed 0.99 1 0.12 0 1 95271
Actual Hours > Zero 0.91 1 0.28 0 1 93740
Employed to Non-employed 0.01 0 0.12 0 1 95271
Employed to Unemployed 0 0 0.04 0 1 94102
Positive Hours to Zero 0.07 0 0.26 0 1 85704
Minimum Wage Worker (Lagged)  0.06 0 024 0 1 95271
Male 0.49 0 0.5 0 1 95271
Age 41 41 11.61 15 88 95271
Secondary School 0.44 0 0.5 0 1 95271
University 0.46 0 0.5 0 1 95271
Has Children 0.44 0 0.5 0 1 95271
HHI 0.09 0.03 0.14 0 1 95271
HHI > 0.25 0.1 0 0.3 0 1 95271
HHI > 0.10 0.2 0 04 0 1 95271
HHI > Median 0.57 1 0.49 0 1 95271
> 20 MWWs in LLM 0.74 1 0.44 0 1 95271
Year 2018 2018 1.05 2016 2019 95271

Unit of observation: a worker-quarter
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The survey asks the following.

“The National Minimum Wage is €X per hour. Are your gross hourly

earnings excluding bonuses, overtime and allowances:

e Less than €X per hour
e Exactly €X per hour

e More than €X per hour?”

If paid less than the NMW, the surveyor solicits an explanation. The vast ma-
jority of responses indicate that the respondent is being paid a youth or training
wage; minimums for such workers are proportional to the NMW, and rise in
proportion. We classify MWWs as all those being paid exactly or less than the
NMW.6

Observing minimum wage status allows us to precisely identify the workers
directly affected by minimum wage changes, providing an advantage over studies
using low-wage industries or occupations or teen employment to approximate
the treatment group of affected workers. It is also a more direct indicator of
minimum wage status than the typical approach of dividing reported income by
hours worked — both of which are potentially reported with error.” However,
we do not observe hourly wages for non-MWWs. Because minimum wage hikes
affect workers earning slightly more than the minimum wage (Cengiz et al. 2019,
Dustmann et al. 2022), there likely exist spillovers onto a small number of non-
MWWs.®

We consider hours worked as the main employment outcome. The LFS reports

We do not observe non-compliance directly, though this may fall into the ‘other’ category.
McGuinness et al. (2020) estimate that 5.6% of MWWs and sub-MWWs are non-compliant using
the same dataset. Yaniv (2001) shows that partially-complying employers can respond to minimum

wage hikes by employing the full-compliance quantity of labour.

"Borjas and Hamermesh (2024) find discrepancies in full-time employment status for over 20% of
workers appearing in both the Current Population Survey (CPS) and its Annual Social and Economic
Supplement (ASEC). Comparing reported earnings from the CPS to social security records, Bound
and Krueger (1991) find that 20% of variation in male earnings is due to measurement error. Bossler
and Westermeier (2020) conduct simulations showing that employment effects of minimum wage hikes

are biased downwards by 30% due to measurement error.

8In appendix A we perform a robustness check that excludes from the control group workers from

the bottom two income deciles.
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both usual weekly hours worked and actual hours worked in the reference week.
We use the former in the main text, and replicate the main results using the latter
in appendix A. Usual hours are always positive if reported, while actual hours
are sometimes zero, which we code to missing. The sample population is every
respondent reporting usual hours, which we call the hours sample.

As the LFS is a short panel, following workers for up to five quarters, we
can impute job loss by tracking employment status. We consider employment to
non-employment transitions as the primary job loss outcome. Because the non-
employed do not report MWW status, we use the one-quarter lagged value for job
loss analysis. We consider as alternative job loss outcomes employment to unem-
ployment transitions, and positive hours to zero hours transitions in appendix A.
The sample population consists of every respondent who reports being employed
in the previous quarter, including some non-employed and reporting zero hours,
but necessarily drops the first quarter in which each respondent appears as lagged

data is unavailable. We call this the jobs sample.

2.2 Business Register

We match worker outcomes from the LFS to employer concentration measure-
ments from the Business Register (BR) at the local labour market (LLM) level.
We define a local labour market (LLM) as an industry-region, using the two-digit
NACE industry and NUTS 3* region of employment. Our definition of NUTS
3* regions follows the NUTS 3 regional definitions used to allocate EU struc-
tural funds, except that we combine Dublin and the Mideast into a single region,
which we term ‘Greater Dublin’. This is because of extraordinarily high rates of
commuting between these regions (see Devereux and Studnicka 2023). The other
six regions, which coincide exactly with NUTS 3 regions, are: the Border, West,
Midwest, Midlands, Southeast, and Southwest. Regional boundaries are stable
throughout our sample period.

We measure LLM concentration using the Herfindahl-Hirschman Index (HHI).

Consider a market m which contains some number of firms, indexed by f. Firm

12



f employs ny employees. The HHI of market m is given by

HHI, =Y (ann>

which is the sum of squared employment shares of each firm. We use HHI as of
2016, as the NMW hikes themselves may affect subsequent changes in concentra-
tion.”

The BR contains an entry for every formal sector business in Ireland each
year. Each business reports the county (or sub-county jurisdiction) in which it
is registered, the industry in which it operates, and the number of employees.

For each LLM, we calculate the Herfindahl-Hirschmann Index (HHI) of market

concentration (defined in section 3) as of the base year, 2016.1°

2.3 Hours Sample

Table 1 reports summary statistics for the hours sample. The average worker
works around 35 hours per week, with actual hours slightly below usual hours.
Only 8% of workers earn the minimum wage, and 9% of all workers work in
LLMs which had a HHI above 0.25 in 2016 — the (contemporaneous) threshold for
the US Federal Trade Commission’s definition of a highly-concentrated market,
equivalent to four equally-sized employers. When estimating heterogeneous effects
of minimum wage hikes by LLM, we use this threshold as a baseline to divide
concentrated from non-concentrated LLMs. We also consider a HHI threshold of
0.1, equivalent to ten equally-sized employers, above which 19% of workers fall.
The median LLM has a HHI of 0.03, equivalent to 33 equally-sized employers,
and we also consider this threshold. Minimum wage work is broadly distributed;

nearly three-quarters of workers work in LLMs with at least 20 MWWs observed.

9All results are robust to using contemporaneous HHI, or mean HHI over the sample period. HHI
changes little within market from year to year over our sample period, and using contemporaneous

HHI or average HHI over the sample period produces nearly identical estimates.

10We find the results are robust to recalculating the HHI each year and matching at the LLM-year
level, and calculating the average HHI over the sample period and matching at the LLM level. We
prefer the baseline year specification as subsequent market structure may be endogenous to minimum

wage hikes.
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2.4 Job Loss Sample

Table 2 shows summary statistics for the job loss sample, consisting of worker-
quarters for whom we observe the worker to be employed during the previous
quarter. Unlike the hours sample, this includes some unemployed workers — but
very few, as most unemployed remain so throughout the sample period. Only one
percent of observations report non-employment. Nine percent report working zero
hours in the reference week, with the majority of these having reported positive
hours in the previous quarter.

As observing job loss requires lagged employment status, the sample size is
considerably smaller (although we include some non-employed worker-quarters in
this sample that we do not include in the hours sample). In addition, because non-
employed workers do not report minimum wage status, nor industry and region
of work, we use lagged values for these variables. A smaller proportion of this
sample reports being on the minimum wage (in the previous quarter) compared
to the hours sample, at only six percent. However, the concentration distribution
of markets is similar, with 10% of markets with HHI above 0.25 and 20% above

0.10, with nearly three quarters of markets having at least 20 MWWSs observed.

3 Empirical Model

We identify the effect of National Minimum Wage (NMW) hikes on hours worked
and likelihood of job loss for minimum wage workers (MWWs) in concentrated
local labour markets (LLMs) using two alternative difference-in-difference de-
signs. First, we compare MWWs in high-concentration LLMs to MWWs in
low-concentration LLMs — the across-market comparison. Second, we compare
MWWs in high-concentration LLMs to non-MWWs in those same markets — the
within-market comparison. We then combine both dimensions of difference into

our preferred triple-difference estimator.
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3.1 Across-Market Difference-in-Difference

First consider the differential effect of NMW hikes on MW Ws in high-concentration
markets compared those in low-concentration markets. We estimate the following

equation for a sample of MWWs across all LLMs.!!

Eimt = ay + oy HHI,, (1)
+ ay(1]y > 2017]) + v (HHI, x 1]y > 2017))
+ oy (1[y > 2018]) + Y5 (HHI,, x 1[y > 2018])
+ oy (1[y > 2019]) + v5(HHI,, x 1[y > 2019])

+ Ximed + il + Ky + €y

The outcome Ej,,; gives hours worked (or an indicator of job loss) for worker i
in market m at time . We include fixed effects for market and calendar quarter
given by pu,, and k; respectively, with one category omitted for each (and one
additional category dropped for u,, to avoid colinearity with H HI,,, which we
include for exposition). Worker-level demographic controls Xj,,,; include a set of
dummy variables for age, and indicators for sex, educational attainment, and the
presence of children.

We consider several specifications of the market concentration variable H H 1,,:
HHI in levels — ranging continuously from zero to one — and indicators for HHI
above the thresholds of 0.25, 0.10, and the median.'?> The binary variables
1[year > y| indicate that the present year is greater than or equal to y. As
NMW hikes occur on January 1 each year during the sample period, these cap-
ture the effects of each hike compared to the previous year.!3 They may also pick
up contemporaneous shocks unrelated to the NMW hikes.

The coefficients on the interaction term ~,,, n = {1,2,3} give the differential

"'When considering job loss, we use lagged minimum wage status rather than contemporary, as
currently non-employed respondents do not report minimum wage status.

12 A HHI of 0.25 corresponds to a market with four equally-sized competitors, and was the US FTC’s
threshold for a highly concentrated market during our sample period.

13Redmond and McGuinness (2022) estimate cumulative effects, using a similar dataset, for an
overlapping time period.
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effect on employment of MW Ws in concentrated markets compared to MWWs in
non-concentrated markets. These are textbook two-group, two-period difference-

4 The identifying assumption is that trends in hours

in-difference estimates."
worked or job loss likelihood between these two groups would parallel over the
sample period in the absence of NMW hikes. Any common shocks coinciding
with the timing of the NMW hikes are not a threat to identification, so long as
they affect MWWs in concentrated and non-concentrated markets equally.

NMW hikes apply the same nominal minimum wage to all LLMs. We hypoth-

esize the following.

1. If high-concentration LLMs are monopsonistic, NMW hikes should produce

positive employment effects in these markets.

2. If low-concentration LLMs are competitive, hikes should yield negative ef-

fects.

Although contemporaneous shocks unrelated to NMW hikes may confound these
effects, positive relative effects in high-concentration market groups should hold
so long as these are relatively more monopsonistic than low-concentration groups
(Azar et al. 2023, Bhaskar et al. 2002).

As a placebo test, we also estimate equation (1) on a sample of high-wage
workers, who are not directly affected by the NMW hikes. Differential effects
in concentrated markets for this sample would mean non-parallel employment
trends across market concentration group for non-MWWs, which could suggest
that differentials for MWWs may be due to contemporaneous shocks other than

NMW hikes that are correlated with market type.

4We do not combine the difference-in-difference estimates into a average treatment effect — a subject
of much recent literature (see de Chaisemartin and d’Haultfoeuille 2022 for a review). As monopsony
theory predicts a nonmonotonic relationship between the minimum wage level and employment, taking
a weighted average of the three treatment effects may combine effects of opposite sign, concealing the
true effects.

16



3.2 Within-Market Difference-in-Difference

Now consider the effect of NMW hikes on MWWs compared to non-MWWs.
We estimate the following equation separately for samples of high- and low-

concentration LLMs.

Eimt = ao + a1t MW Wiy (2)
+ aa(1Lly > 2017]) + B1 (MW Wi x L[y > 2017])
+as(1ly > 2018]) + Bo (MW Wiy x 1y > 2018])
+au(1ly > 2019]) + B3 (MW Wiy x 1y > 2019))

+ Ximt0 + fim + Kt + Eimt

The binary variable MW W;,,; indicates whether the worker earns the minimum
wage.!'® Other variables are as described in the previous subsection.

The parameters of interest are (3,, n = {1,2,3}, that fall on the interactions
between minimum wage status and year indicators. These give textbook two-by-
two difference-in-difference estimates. The identifying assumption is that trends
in hours worked (or likelihood of job loss) would be parallel for MWWs and
non-MWWs (within market concentration group) over the sample period in the
absence of NMW hikes.

In addition to estimating equation (2) within market concentration group,
we also estimate with for a sample of all LLMs. Although we expect heteroge-
neous (and perhaps non-monotonic) treatment effects by market concentration,
this provides a point of comparison with part literature that does not consider
market concentration. We consider HHI thresholds of 0.25, 0.10, and the median.
If the high-concentration samples correspond to monopsonistic labour markets,
estimates on this sample should yield positive employment effects (positive hours
effects and negative job loss effects) on MWWs. If the low-concentration samples

correspond to competitive markets, they should yield negative employment effects

When estimating hours effects we use contemporaneous minimum wage status. We use lagged
minimum wage status when estimating job loss effects, as workers who have lost their job no longer
report minimum wage status.
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on MWWs. The all-markets sample provides estimates comparable to McGuin-
ness et al. (2019), who estimate hours and job loss effects over the 2017-2018
period using the LFS (but without making use of the BR to divide markets into

high- and low-conentration groups).

3.3 Triple-Difference

Our preferred estimates come from a triple-difference specification that compares
the differential effect on MWWs in concentrated markets over MWWs in non-
concentrated markets to non-MWWs in concentrated markets over non-MWWs
in non-concentrated markets. The identifying assumption is that whatever the
difference in trends between MWWs in concentrated and non-concentrated mar-
kets, this difference is parallel to the difference in trends between non-MWWs
in concentrated and non-concentrated markets. Equivalently, the difference in
trends between MWWs and non-MWWs in concentrated markets is parallel to

that same difference in non-concentrated markets.

Eimt = af + o] MW Wiy (3)

+ a3llfy > 2017] + BT (MW Wiy x 1y > 2017])

+ a3lfy > 2018] + B3 (MW Wi x 1]y > 2018])

+ ajlfy > 2019] + B3 (MW Wiy x 1y > 2019])

+aiHHI, + (MW Wi x HHI,,)

+ ai(HHIy, x 1y > 2017]) 4+ v (MW Wiyt x HHI,, x 1[y > 2017])

+ a§(HHIy, x 1y > 2018]) + v5 (MW Wiyt x HHI;, x 1[y > 2018])

+ ag(HHI, x 1]y > 2019]) + v3 (MW Wiy x HH I, x 1y > 2019])

+ szté* + :U';kn + Tt>k + gz'kmt

The coefficients G}, v, n = {1, 2, 3} estimate the effect of NMW hikes on MW Ws,
and the effect of NMW hikes on MWWs in concentrated markets, respectively.

These correspond to the treatment effects estimated using the same notation in
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equations (2) and (1). Control variables are as before, with the exception that we
now include a richer set of year-by-quarter fixed effects 7, with one time period in
each year from 2017 to 2019 omitted so as to avoid colinearity with the respective

year indicators, which we include for the sake of exposition.

4 Hours Results

This section presents estimates of the effects on hours worked of the 2017, 2018,
and 2019 National Minimum Wage (NMW) hikes for minimum wage workers
(MWWs) in concentrated local labour markets (LLMs). We measure employer
concentration using the Herfindahl-Hirschman Index (HHI), defined in section 3.
We identify the effects of the hikes using two alternative difference-in-difference
designs, which we combine into a triple difference to produce our preferred esti-
mates.

First, we compare hours changes for MWWs in concentrated LLMs to those
for MWWs in non-concentrated LLMs: the across-market difference-in-difference.
We find that MWWs in concentrated LLMs increase hours relative to MWWs in
non-concentrated LLMs for the first two hikes, and may decrease hours following
the third hike (the effect being statistically significant in only one specification).
We also perform a placebo test, comparing non-MWWs across market concentra-
tion groups, and find null results.

Second, we compare hours for MWWs to those for non-MWWs within-market
before and after each hike, for samples of concentrated and non-concentrated
LLMs. MWWs in concentrated LLMs show hours gains following the first two
hikes relative to non-MWWs in the same markets, while non-concentrated LLMs
produce no such result. We find negative point estimates of the third hike, but
this effect is statistically insignificant in all specifications.

We calculate triple-difference estimates equivalently by taking the across-
MWW status within-market difference of the across-market estimates, or equiv-
alently by taking the across-market difference of the within-market estimates.

This weakens the parallel trends assumption, and produces similar estimates to
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both difference-in-difference designs, with hours gains for MWWs in concentrated
LLMs statistically significant across all specifications for the larger 2018 hike, one
for the smaller 2017 hike, and hours losses statistically insignificant in all speci-
fications for the 2019 hike.

Subgroup analysis shows that hours results are driven by prime age workers
(age 25-54). Under-25s show no response, and while the 55+ age group responds
similarly to those of prime age, the estimates are statistically insignificant. There
is also some evidence of labour-labour substitution by education level; hours gains
in 2018 were driven by MWWs with a tertiary degree, while subsequent losses
were strongest for those with only a primary education.

We also study the external margin of employment using the same alternative
within- and across-market difference-in-difference designs, as well as the triple-
difference. MWWs in concentrated LLMs saw statistically significantly lower
rates of job loss than MW Ws in non-concentrated LLMs in 2017 and 2018, and
higher (albeit statistically insignificantly so) rates in 2019. This is due to increased
likelihood of job loss for the MWWs in low-concentration markets, who also see

higher rates of job loss in 2017 and 2018 than non-MWWs in the same markets.

4.1 Hours Across-Market Difference-in-Difference

Table 3 shows the effect of NMW hikes on MWWs in concentrated and non-
concentrated markets (equation 1). The sample consists only of MWWs. The
first three rows give estimates of single-difference effects on MWWSs in non-
concentrated markets, implicitly using MWWs in those same markets in the
year before each NMW hike as the control. As NMW hikes are implemented
annually during this period, these effects may be confounded by other factors,
such as the business cycle. Nonetheless, estimates are economically small, with
mostly positive effects of magnitudes smaller than one hour for the 2017 hike, and
around zero for 2018 and 2019. Hours worked did not change much for MWWs
in non-concentrated markets during the sample period.

The next three rows give estimates of the difference-in-difference effect of
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Table 3: Hours Effects Across-Market Difference-in-Difference

(1) (2) (3) (4)

HHI Measurement

Level >0.25 >0.10 > Med.

> 2017 0.59%  0.77%F  0.73%* 0.31
(0.29) (0.28) (0.29) (0.25)
> 2018 -0.15 0.1 0.026 0.019
(0.43) (0.43) (0.42) (0.48)
> 2019 -0.1 -0.16  -0.062 -0.0099
(0.56) (0.56) (0.58) (0.65)
HHI x > 2017 6.57** 2.09 1.14  2.06**
(2.16) (1.45) (0.87) (0.75)
HHI x > 2018 10.0%%%  3.93%*  2.38%** 0.80
(2.42) (1.34) (0.62) (0.53)
HHI x > 2019 -2.14 -1.22 -1.71* -0.75
(3.78) (1.82) (0.74) (0.71)
Constant 25 1K 19 8% xx ]9 gk 90 1HHH
(1.03) (0.95) (0.95) (0.91)
Quarter FE Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes
HHI Measure Yes Yes Yes Yes
N 13781 13781 13781 13781
R? 0.32 0.32 0.32 0.32

Table gives the difference-in-difference effects of National Minimum Wage hikes on hours worked for MWWs in concen-
trated markets compared to MWWs in non-concentrated markets (equation 1). Unit of observation is a worker-quarter.
Standard errors clustered at the LLM (industry-region) level.

¥R p < .01, FFp< .05, Fp<.1
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Table 4: Hours Effects Across-Market Difference-in-Difference (Placebo)

(1) (2) (3) (4)

HHI Measurement

Level >0.25 > 0.10 > Med.

> 2017 0.23%F  (.22%F (.25%%* 0.19
(0.070)  (0.079) (0.062) (0.10)

> 2018 0.20%*  (.22%%* 0.13* 0.19*
(0.055)  (0.047) (0.060) (0.083)

> 2019 -0.00033 0.023 0.049  -0.079
(0.081) (0.074) (0.071) (0.13)

HHI x > 2017 -0.12 0.05 -0.12 0.051
(0.34) (0.24) (0.12) (0.10)

HHI x > 2018 0.12 -0.17  0.38%** 0.023
(0.28) (0.17)  (0.067) (0.11)

HHI x > 2019 0.58 0.27  0.0056 0.23
(0.44) (0.23) (0.15) (0.18)

Constant 17. 7085 12 1% 122K ]2 ok
(0.71) (0.79) (0.80) (0.89)

Quarter FE Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes
HHI Measure Yes Yes Yes Yes
N 161792 161792 161792 161792
R? 0.25 0.25 0.25 0.25

Table gives the difference-in-difference effects of National Minimum Wage hikes on hours worked for non-MWWs in
concentrated markets compared to non-MWWs in non-concentrated markets (equation 1). Unit of observation is a
worker-quarter. Standard errors clustered at the LLM (industry-region) level.

¥R p < .01, FFp< .05, Fp<.1
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Table 5: Hours Effects Within-Market Difference-in-Difference
v oo B w6 ©
Sample HHI Threshold
>025 <025 >010 <0.10 > Med. < Med.

> 2017 0.39  0.22%* 0.17 0.26%%%  0.26%* 0.19
(0.28) (0.080)  (0.20) (0.060)  (0.11) (0.100)
> 2018 0.093 0.220%F Q510 013%  021%%  0.19%
(0.13)  (0.048) (0.084) (0.061) (0.059) (0.088)
> 2019 031 0016 006 0041  0.15% -0.036
(0.20)  (0.079)  (0.12) (0.075) (0.079)  (0.13)
Min. Wage x > 2017  1.09  0.45 14 035 182  0.051

(1.57)  (0.28)  (1.15)  (0.28)  (0.63)  (0.21)
Min. Wage x > 2018  3.83*  -0.14 1.86%*  -0.11  0.84*  -0.27
(1.73)  (0.42)  (0.73)  (0.44)  (0.36)  (0.52)
Min. Wage x > 2019 -1.23  -0.025  -1.11 002  -0.56 0.28
(1.78)  (0.51)  (0.86)  (0.52)  (0.66)  (0.61)

Constant 10.7 20.2  18.6%** 20.2%** ][5 5HkK 19 7K

(6.11) (0.76) (3.17) (0.77) (2.24) (1.06)
Quarter FE Yes Yes Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes Yes Yes
Min. Wage Yes Yes Yes Yes Yes Yes
N 17579 157994 35657 139916 97349 78224
R? 0.22 0.3 0.29 0.3 0.26 0.33

Table gives the difference-in-difference effects of National Minimum Wage hikes on hours worked for MWWs in concen-
trated (and non-concentrated) markets compared to non-MWWs in the same markets (equation 2). Unit of observation
is a worker-quarter. Standard errors clustered at the LLM (industry-region) level.

¥R p < .01, FFp< .05, Fp<.1
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Table 6: Hours Effects Triple-Difference
nmw oo B @ 6
HHI Measurement
n/a Level >0.25 >0.10 > Med.

Min. Wage x > 2017 0.45 0.28 0.43 0.32  0.0051
(0.24) (0.29) (0.28) (0.28) (0.21)

Min. Wage x > 2018 0.038 -0.35 -0.13 -0.11 -0.27
(0.42) (0.47) (0.42) (0.44) (0.52)

Min. Wage x > 2019 -0.13 0.037  -0.037 0.00042 0.26
(0.54) (0.53) (0.51) (0.53) (0.61)

HHI x Min. Wage x > 2017 4.41 0.72 1.30  1.84**
(3.16) (2.06) (1.32) (0.66)

HHI x Min. Wage x > 2018 8.94%*  4.36%F  1.93%F  1.15%*
(2.83) (1.75) (0.68) (0.37)

HHI x Min. Wage x > 2019 -2.01 -1.53 -1.20 -0.85
(3.38) (1.72) (0.85) (0.72)

Constant 204K 27 3K 90 5k 90 5k 20 8%
(0.77) (0.67) (0.78) (0.82) (0.89)

Year x Quarter FE Yes Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes Yes
Min. Wage Yes Yes Yes Yes Yes
HHI Measure No Yes Yes Yes Yes
HHI Measure x Min. Wage No Yes Yes Yes Yes
HHI Measure x Year FE No Yes Yes Yes Yes
N 175573 175573 175573 175573 175573
R? 0.30 0.30 0.30 0.30 0.30

Table gives the triple-difference effect on hours worked for MWWs in concentrated and non-concentrated markets,
compared to non-MWWs in the respective markets (equation 3). First column shows the average response for MWWs
across all markets (equation 2) as a point of comparison. Unit of observation is a worker-quarter. Standard errors are
clustered at the LLM (industry-region) level.

¥R p < .01, FFp< .05, Fp<.1
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the NMW hikes on MWWs in concentrated markets, using MWWs in non-
concentrated markets as a control group. The differential effect of hikes should
be positive if employers had been suppressing wages further below the marginal
product of labour in more concentrated markets, as predicted by the monopsony
model. The difference-in-difference estimates show a statistically significant in-
crease in hours for MWWs in concentrated markets following the 2017 hike for
two of four specifications, following the 2018 hike for three of four specifications,
and a decrease in hours following the 2019 hike that is smaller in magnitude and
statistically significant for only one of four specifications. Signs are consistent for
each year across all specifications.

We interpret magnitudes as follows. The coefficients from the specification
interacting level HHI with hike years (column 1) give the joint effect of each
hike interacted with the model’s prediction of how hours would increase with
increasing the HHI by one unit — the equivalent of comparing perfect competition
to monopsony. Since most markets fall well below the monopsony HHI level of
unity this effectively extrapolates a linear estimate beyond the range over which
most of its statistical power is estimated, resulting in large (and statistically
significant) estimates of hours increases of nearly seven and ten hours in 2017
and 2018 respectively, and a (statistically insignificant) decrease of 2.1 hours in
2019.

Columns 2-4 bin markets by HHI thresholds of 0.25, 0.10, and the median (of
around 0.03), which respectively place the highest 10%, 20%, and 50% of markets
into the high-concentration bin. Treatment effects then give the change in hours
of MWWs in the high-concentration bin relative to those in the low-concentration
bin, which are straightforward to interpret, but exclude any within-bin variation.
MWWs in the 10% most concentrated markets experience relative gains of over
two hours and nearly four hours in 2017 and 2018 respectively, with only the
latter being statistically significant. Using the top 20% bin (HHI > 0.10) the
corresponding estimates are over one hour and nearly two-and-a-half, again with
only the 2018 hike showing a statistically significant response. Using the median

cutoff, the 2017 hike yields a statistically significant gain of two hours, and the
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2018 and 2019 a statistically insignificant gain and loss respectively, each of less
than an hour.

Table 4 repeats the above analysis for the sample of non-MWWs. Although
minimum wage hikes can spill over onto workers earning more than the minimum
wage (see for example Cengiz et al. 2019), since most non-MWWs earn much
more than the minimum wage, this constitutes a placebo test of the NMW’s
effect on hours.'® Rather, any estimated effects should be due to secular trends
in hours. Single-difference effect show economically small hours gains (of less
than a quarter of an hour) for non-MWWs in 2017 and 2018. Only one of the
difference-in-difference estimates is statistically significant at usual levels, and

small in magnitude at less than half an hour.

4.2 Hours Within-Market Difference-in-Difference

We now consider an alternative identification approach, using a within- rather
than across-market control group. Table 5 shows effect of NMW hikes on MWWs;,
using non-MWWs in the same markets as the control group. We split the sample
into high- and low-concentration bins according to the 0.25, 0.10, and median
thresholds, and estimate the differential effect of hikes on MWWs compared to
non-MWWs for each of the six samples. For each of the three high-concentration
samples (columns 1, 3, and 5), the 2017 and 2018 hikes increase hours for MW Ws;,
with similar magnitudes to the across-market estimates using the corresponding
thresholds. All effects are statistically significant for the larger 2018 hike, with
only the estimate from the above-median sample showing statistical significance
for the 2017 hike. All responses to the 2019 hike are negative and statistically in-
significant for the high-concentration samples, again with comparable magnitudes
to the corresponding across-market estimates.

Differential effects on MWWs in low-concentration market samples (columns

16In appendix A we conduct a robustness check excluding from the control group non-MWWs in
the bottom two income deciles, so as to rule out spillovers, and find nearly identical results. We also
conduct a robustness check excluding from the control group non-MWWs from the top two income
deciles, and confirm the main results. Cengiz et al. (2019) find that upper-tail earners are unaffected

by minimum wage hikes.
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2, 4, and 6) constitute a placebo test of the within-market specification. All
estimates are statistically insignificant, and less than half an hour in magnitude.
Effects on non-MWWs in any sample, likely picking up secular trends, are all
positive, mostly statistically significant, and economically small, topping out at
around half an hour.

McGuinness et al. (2019) use the same difference-in-difference design, compar-
ing hours changes for MWWs to those for non-MWWs after the 2018 NMW hike,
also using the Irish LFS. They do not match the LFS to the BR, and therefore
do not compute market concentration; however, in addition to their aggregate
estimates, they estimate hours effects on geographic and industrial subsamples.
Some of these are positive and statistically significant, ranging from around one
to one-and-a-half hours. This range overlaps with our estimates of 0.84 to 3.83

hours for high-concentration markets.!”

4.3 Hours Triple-Difference

Table 6 presents the triple-difference estimates of the effect of the NMW hikes
on MWWs in concentrated markets versus non-concentrated over that of non-
MWWs in concentrated versus non-concentrated markets (equation 3). This is
equivalent to the difference of the treatment effects in table 3 and the placebo
effects of table 4, or equivalently to the difference between the treatment effects
in the high-concentration columns of table 5 to the placebo effects shown in low-
concentration columns of the same table.

Most studies of the effects of minimum wages do not consider market con-
centration, instead estimating the effect on the treatment group averaged over
all markets. This corresponds to equation 2 whose results we present in col-
umn 1, estimated on the entire sample rather than a subsample of high- or low-
concentration markets (as in table 5). We show the results of this difference-in-
difference specification in the first column of table 6 as a point of comparison.

Averaged over all markets, MWWs show small, statistically insignificant hours

1"We present the equivalent of their aggregate estimate in table 6 and confirm that it is small,
positive, and statistically significant.

27



increases following the 2017 and 2018 hikes, and a small and statistically insignif-
icant hours decrease following the 2019 hike. This is consistent with previous
literature finding small effects across all markets. In particular, McGuinness
et al. (2019) estimate a similar effect of the treatment effect on MWWs using the
same identification approach and dataset.

Columns 2-5 of table 6 give the triple-difference estimates from equation 3
for the four definitions of market concentration. The triple-difference estimates
show similar patterns to the difference-in-difference estimates of table 3, with
hours increases for MWWs in concentrated markets following the 2017 and 2018
hikes, and a decrease following that of 2019. The effect of the smaller 2017 hike
is statistically significant only for the median bin specification, while the effect
of the larger 2018 hike is statistically significant for all specifications. Though
uniformly negative, the effects of the 2019 hike are statistically insignificant for
all specifications. Magnitudes are similar across the board. These results vali-
date the difference-in-difference estimates, providing similar results under weaker

assumptions.

4.4 Hours Effects on MWWs in Competitive LLMs

By netting out secular changes in hours that are common to all workers, the
triple-difference specification also provides more credible estimates of hours effects
for MWW in non-concentrated markets as well. Although monopsony theory
predicts a negative causal effect of minimum wage hikes for these workers, we
find economically small and uniformly statistically insignificant hours effects for
MWWs in non-concentrated LLMs for all years (seen in the first three rows of
columns 2-5 of table 6). This may be because low-concentration bins do not
correspond closely enough to perfectly competitive markets; indeed, no market
has a HHI of zero, as this would imply infinite employers. Weighted by worker,
mean HHI in the lower bins for the 0.25, 0.10, and median stands at 0.042, 0.031,

and 0.012 respectively.'® These figures correspond to the equivalent of around

8The corresponding figures for the high concentration bins as 0.45, 0.30, and 0.14 respectively.
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24, 32, and 83 equally-sized employers respectively. Alternatively, employers may
exploit forms of market power not measured by the HHI, such as search frictions.
Another possibility is that positive hours effects for MW Ws in non-concentrated
LLMs are second-order effects of job loss among this group in response to the
hikes. In section 5 we find increased likelihood of job loss for MWWs in non-
concentrated markets, for difference-in-difference designs as well as for the triple-
difference design using non-MWWs in these markets as the control group.
Finally, we note that the Low Pay Commission of Ireland recommends hikes
endogenously to the state of the economy; strong economic performance could
be offsetting negative causal effects in non-concentrated markets over our sam-
ple period. However, as the triple-difference specification uses non-MWWs in
non-concentrated markets as a control group for MWWs in non-concentrated
markets, this would mean that underlying economic performance disproportion-
ately benefits MWWs over the course of our sample. Regardless, the null effects
among MW Ws in non-concentrated markets does not call into question our triple-

difference estimates on MWWs in concentrated markets.

4.5 Hours Effects Summary and Discussion

Altogether we find consistent evidence of hours increases for MWWs in concen-
trated markets following the 2017 and 2018 NMW hikes, and suggestive evidence
of a decrease in hours following the 2019 hike. We make use of both across- and
within-market variation. Taken independently, both sources of variation yield
similar results in their respective difference-in-difference specifications, showing
hours increases for MW Ws in concentrated markets using either MWWSs in non-
concentrated markets, or non-MWWs in concentrated markets as control groups.
These alternative difference-in-difference specifications make use of different par-
allel trends assumptions, lending credence to each other. The triple-difference
specification incorporates both across- and within-market variation, relying on a
weaker differences-in-trends assumption, again producing similar results.

Differential hours gains for MWWs in high-concentration LLMs are consistent
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with monopsonistic competition in those markets. The subsequent hours losses
in 2019 are consistent with monopsonistic labour markets in which the minimum
wage has reached the marginal product of low wage labour. Importantly, both the
gains through 2018 and subsequent losses in 2019 result from comparison to either
MWWs in low-concentration labour markets or non-MWWs in high concentration
markets as the control group. As these entail different identification assumptions,
finding the same result using either approach reinforces the causal interpretation
of the treatment effects.

In appendix A we show that all main results are robust to measuring out-
comes by actual hours worked during the reference week rather than usual hours
worked, and to a variety of sampling variations. As actual hours tend to be more
elastic than usual hours, this alternative measure strengthens the statistical sig-
nificance of our findings, particularly for the 2017 and 2019 hikes. In the following

subsection we show that the main results are driven by prime-age workers.

4.6 Subgroup Analysis

In this subsection we show that both hours gains and subsequent losses were
driven by prime-age workers. We also find suggestive evidence that hours gains
favoured high-education MWWs, while low-education MWWs bore hours losses
disproportionately.

Table 7 splits the sample into young (younger than 25), prime age, and old
(55 and older) workers. We find that hours increases in concentrated markets
(HHI>0.25) are larger and statistically significant for prime age workers (column
2), with the cumulative NMW hikes by 2018 and 2019 increasing hours by 6.5
and 4.6 hours per week respectively.

Because of the lack of availability of MWW status in typical data sources,
many studies use teen employment as a proxy for minimum wage employment.
However, teen workers are not typically primary household earners, and disem-
ployment among teens is seen as less of a policy concern. We show that teens do

not drive the hours gains and subsequent losses in our main results — prime wage
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workers do. Older workers also show patterns consistent with the main results,
though these are statistically insignificant due to small sample size. Teens show
economically small and statistically insignificant responses.

Our results stand in contrast to those of Cengiz et al. (2022), who find that
teens show a larger employment gain in response to minimum wage hikes than
other workers. However, they study the external margin of employment whereas
our result is for the internal. Corella (2020) also finds differential employment
gains for teen workers in concentrated LLMs following minimum wage hikes.

Table 8 shows triple-difference results with the sample split by maximum edu-
cational attainment. The 2017 NMW hike shows no statistically significant effect
on hours for MWWs in any subsample. The 2018 hike shows large and statisti-
cally significant hours gains for MWWs who have achieved a tertiary education
(over non-MWWs with the same education level). Point estimates are positive for
all education groups, though not statistically significant for the others. MWWs
with a primary education show large and statistically significant hours losses com-
pared to their non-MMW within-education group counterparts following the 2019
hike. MWWs with a secondary education show a qualitatively similar effect, but
it is smaller in magnitude and statistically insignificant.

In the following section we study the effect of minimum wage hikes on job
loss, showing that the external margin of employment responds similarly to the
internal margin studied in this section. This supports the interpretation of the
hours increases in 2017 and 2018 as the result of monopsonistic competition in

concentrated LLMs.
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Table 7: Hours Effects Triple-Difference by Age Group

(1) (2) (3)

Age Group
Under 25 25- 54 25+
Min. Wage x > 2017 -0.27 0.95  2.50**
(0.46) (0.78) (0.83)
Min. Wage x > 2018 0.69 -1.03** -0.81
(0.58) (0.36) (1.41)
Min. Wage x > 2019 -0.084 0.26 0.51
(0.69) (0.61) (1.22)
HHI > 0.25 x Min. Wage x > 2017 0.95 0.21 -1.74
(3.04) (2.18) (4.23)
HHI > 0.25 x Min. Wage x > 2018 0.51  6.11%* 5.00
(2.21) (2.00) (4.38)
HHI > 0.25 x Min. Wage x > 2019 -0.17  -2.73** -3.21
(3.55) (0.89) (4.68)
Constant 22.7HFK 3R 3], TRk
(0.85) (0.052) (0.34)
Year x Quarter FE Yes Yes Yes
LLM FE Yes Yes Yes
Demographic Controls Yes Yes Yes
Min. Wage Yes Yes Yes
HHI Measure Yes Yes Yes
HHI Measure x Min. Wage Yes Yes Yes
HHI Measure x Year FE Yes Yes Yes
N 18910 127423 29240
R? 0.42 0.25 0.30

We calculate the median threshold separately for each group. The unit of observation is a worker-quarter. Standard
errors are clustered at the LLM (industry-region) level.
¥R p <01, ¥Fp< .05, Fp<.1
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Table 8: Hours Effects Triple-Difference by Education Group

(1) (2) (3)

Education Group

Primary Secondary Tertiary

Min. Wage x > 2017 0.50 0.18 0.99
(0.55) (0.18) (0.77)
Min. Wage x > 2018 0.24 0.043 -0.76
(0.42) (0.39) (1.05)
Min. Wage x > 2019 -0.67 0.15 0.24
(0.56) (0.52) (0.57)
HHI > 0.25 x Min. Wage x > 2017 1.78 291 -8.32
(1.91) (2.46) (4.83)
HHI > 0.25 x Min. Wage x > 2018 1.12 3.50 12.2%*
(3.29) (1.96) (4.58)
HHI > 0.25 x Min. Wage x > 2019 -5.48* -2.26 0.73
(2.67) (1.98) (5.96)
Constant 16.8%** A7.6%FF 3T 40K
(1.37) (0.29) (2.66)
Year x Quarter FE Yes Yes Yes
LLM FE Yes Yes Yes
Demographic Controls Yes Yes Yes
Min. Wage Yes Yes Yes
HHI Measure Yes Yes Yes
HHI Measure x Min. Wage Yes Yes Yes
HHI Measure x Year FE Yes Yes Yes
N 20093 82394 73086
R? 0.46 0.31 0.21

We calculate the median threshold separately for each group. The unit of observation is a worker-quarter. Standard
errors are clustered at the LLM (industry-region) level.
¥R p <01, ¥Fp< .05, Fp<.1
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5 Job Loss Results

In section 4 we showed that the 2017 and 2018 minimum wage hikes increased
hours for minimum wage workers (MWWs) in concentrated local labour mar-
kets (LLMs) — compared to MWWs in non-concentrated markets, as well as to
non-MWWs within market — while the subsequent 2019 hike may have decreased
hours. This adjustment at the internal margin of labour supply could mask ex-
ternal margin effects of hikes. Negative external-margin effects could attenuate
or even reverse the interpretation of the hours results. For example, if employ-
ers lay off some MWWs in response to hikes, the remaining MWWs may work
more hours. Additionally, if workers have a target income, higher wages beyond a
certain point may induce hours reductions due to backward-bending labour sup-
ply, providing an alternative explanation for the negative effect of the 2019 hike;
however, the external margin of labour supply should not respond negatively,
since non-employed workers do not benefit from higher wages. In this section we
show that the external margin effects support our interpretation of hours results
as the result of monopsonistic competition in concentrated LLMs. MWWs in
concentrated markets showing a lower likelihood of job loss compared to control
groups, ruling out hours gains as second-order a response to job loss. We find
weakly higher rates of job loss for MWWs in concentrated markets in 2019, but
these effects are statistically insignificant; therefore we cannot conclusively rule
out backward-bending labour supply as the cause of 2019 hours losses.

As with the hours analysis, we first show alternative across- and within-market
difference-in-difference designs to estimate the effect of National Minimum Wage
(NMW), and then combine these designs into a triple-difference. We estimate
linear probability models of job loss conditional on lagged minimum wage sta-
tus following each successive hike. Aside from considering a different outcome —
job loss rather than hours worked — and conditioning on lagged minimum wage
status rather than present status, the analysis is identical to the hours analysis,
and the same identification assumptions hold. We define job loss as an employ-

ment to non-employment transition. The job loss indicator is equal to one for a
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worker who was employed in the previous quarter and non-employed (including
the unemployed and those not in the labour force) in the current quarter.!®

Because we infer job loss based on previous employment status, and condition
on previous minimum wage status, we must restrict the sample to worker-quarters
for which the worker was observed in the previous quarter. As the LFS is a
short panel, following workers for up to five quarters, this cuts the sample size
considerably. Because the non-employed lack a location and industry of work,
we match them to LLMs using the last-reported values. We also classify workers
by lagged minimum wage status instead of its current value. See section 2 for
details.

We find that MWWs in concentrated LLMs moved from employment to non-
employment at lower rates than MWWs in non-concentrated markets following
the 2017 and 2018 hikes. Within-market, while MWWs in non-concentrated
markets were laid off at higher rates than non-MWWs, MWWs in concentrated

markets were not.

5.1 Job Loss Across-Market Difference-in-Difference

Table 9 shows across-market results for a sample of MWWs (using lagged min-
imum wage status). The first three rows give single-difference treatment effects
of the 2017-2019 NMW hikes on MWWs in non-concentrated LLMs. Job loss
likelihood increases for this group over the previous year increases by four to five
percentage points per year in 2017 and 2018 and is statistically significant in
every specification. There is no additional increase in 2019.

The differential effects on MWWs in concentrated LLMs are uniformly nega-
tive across all specifications through 2017 and 2018, but only statistically signifi-

cant for the level HHI specification (in both years) and the median bin specifica-

In appendix B we consider two alternative definitions of job loss: employment to unemployment
transitions only, and positive to zero actual hours worked (the latter group reporting being employed,
but working zero hours in the reference week). The results are qualitatively robust but smaller in
magnitude, and only weakly statistically significant. This is because very few workers transition to
unemployment during the short sample panel — with most unemployed workers staying unemployed

for the duration — and few report zero hours while supposedly working.
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Table 9: Job Loss Across-Market Difference-in-Difference

(1) (2) (3) (4)

HHI Measurement

Level >0.25 >0.10 > Med.

> 2017 0.04%%*  0.04%F*  0.04%%F  0.04%**
(0.01) (0.01) (0.01) (0.01)
> 2018 0.047%%* 0.04%#*  0.04%FF  0.05%**
(0.01) (0.01) (0.01) (0.01)
> 2019 0 0 0 -0.01
(0.01) (0.01) (0.01) (0.01)
HHI x > 2017 -0.10%* -0.04 -0.01 -0.02
(0.04) (0.02) (0.01) (0.01)
HHI x > 2018 -0.13%* -0.02 -0.03  -0.03*
(0.04) (0.01) (0.03) (0.01)
HHI x > 2019 0.1 0.03 -0.01 0.02
(0.07) (0.02) (0.03) (0.01)
Constant 0.91 0.90*** 0.90%** (.89%**
(0.01) (0.02) (0.02) (0.02)
Quarter FE Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes
HHI Measure Yes Yes Yes Yes
N 5732 5732 5732 D732
R? 0.18 0.18 0.18 0.18

Table gives the difference-in-difference effects of National Minimum Wage hikes on the likelihood of an employment
to non-employment transition for MWWs in concentrated markets compared to MWWs in non-concentrated markets
(equation 1). Unit of observation is a worker-quarter. Standard errors are clustered at the LLM (industry-region) level.
¥R p < .01, FFp< .05, Fp<.1
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Table 10: Job Loss Across-Market Difference-in-Difference (Placebo)

(1)

(2) (3)

HHI Measurement

(4)

Level >0.25 >0.10 > Med.
> 2017 0.01%%*  0.01***%  0.01***  0.01%**
(0.00) (0.00) (0.00) (0.00)
> 2018 0.01%%*  0.01*** 0.01***  0.01%**
(0.00) (0.00) (0.00) (0.00)
> 2019 -0.00* -0.00* 0 0
(0.00) (0.00) (0.00) (0.00)
HHI x > 2017 -0.01 0 0 0
(0.00) (0.00) (0.00) (0.00)
HHI x > 2018 -0.02%FF  _0.01FFF  -0.01%*  -0.01%**
(0.00) (0.00) (0.00) (0.00)
HHI x > 2019 0.01 0 0 0
(0.00) (0.00) (0.00) (0.00)
Constant 0.97#FF  0.97F**  0.97*** (. 97Kk
(0.01) (0.00) (0.00) (0.00)
Quarter FE Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes
HHI Measure Yes Yes Yes Yes
N 89537 89537 89537 89537
R? 0.037 0.037 0.037 0.037

Table gives the difference-in-difference effects of National Minimum Wage hikes on the likelihood of an employment
to non-employment transition for non-MW Ws in concentrated markets compared to non-MWWs in non-concentrated
markets (equation 1). Unit of observation is a worker-quarter. Standard errors clustered at the LLM (industry-region)
level.

¥R p <01, ¥Fp< .05, Fp<.1
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Table 11: Job Loss Within-Market Difference-in-Difference

(1) (2) (3) (4) (5) (6)

HHI Sample
>0.25 <025 >010 <010 > Med. < Med.
> 2017 0 0.01%%* 0.01** 0.01%%F 0.01%** 0.01%**
(0.00) (0.00)  (0.00) (0.00) (0.00) (0.00)
> 2018 0 0.01%** 0.00*%* 0.01%** 0.01%** 0.01%**
(0.00) (0.00)  (0.00) (0.00) (0.00) (0.00)
> 2019 0 -0.00* 0 0 0 0
(0.00) (0.00)  (0.00) (0.00) (0.00) (0.00)
Lag Min. Wage x > 2017 0 0.01* 0.01 0.01* 0 0.01*
(0.00) (0.01) (0.01) (0.01) (0.01) (0.01)
Lag Min. Wage x > 2018 0 0.03*** 0  0.03** 0.01  0.04**
(0.01) (0.01)  (0.01) (0.01) (0.01) (0.01)
Lag Min. Wage x > 2019 0.02 0 0 0 0.01 0
(0.02) (0.01)  (0.01) (0.01) (0.01) (0.01)
Constant 0.01  0.94%** 0 0.94%** 0.6 0.94%%*
(0.01) (0.01)  (0.00) (0.01) (0.35) (0.01)
Quarter FE Yes Yes Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes Yes Yes
Min. Wage Yes Yes Yes Yes Yes Yes
N 10035 85234 20202 75067 55526 39743
R? 0.025 0.061  0.025 0.066 0.026 0.085

Table gives the difference-in-difference effects of National Minimum Wage hikes on the likelihood of an employment to
non-employment transition for MWWs in concentrated (and non-concentrated) markets compared to non-MWWs in the
same markets (equation 2). Unit of observation is a worker-quarter. Standard errors clustered at the LLM (industry-
region) level.

¥R p <01, ¥Fp< .05, Fp<.1
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Table 12: Job Loss Triple-Difference
(1) (2) 3 @ G
HHI Measurement
n/a Level >0.25 >0.10 > Med.

Lag Min. Wage x > 2017 0.01%* 0.01%* 0.01%* 0.01%* 0.02%*
(0.01) (0.01) (0.01) (0.01) (0.01)

Lag Min. Wage x > 2018 0.03**  0.03%%*  0.03***  0.03**  0.04**
(0.01) (0.01) (0.01) (0.01) (0.01)

Lag Min. Wage x > 2019 0 0 0 0 0
(0.01) (0.01) (0.01) (0.01) (0.01)

HHI x Lag Min. Wage x > 2017 -0.08%**  _0.02%* -0.01  -0.02**
(0.02) (0.01) (0.01) (0.01)

HHI x Lag Min. Wage x > 2018 -0.10%%F  -0.03*** -0.03 -0.02
(0.03) (0.01) (0.01) (0.02)

HHI x Lag Min. Wage x > 2019 0.09 0.02 -0.01 0.01
(0.05) (0.02) (0.02) (0.01)

Constant 0.95%#F%  0.95%*%  (.95%**  (.95%HE (. 94%**
(0.01) (0.02) (0.01) (0.01) (0.02)

Year x Quarter FE Yes Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes Yes
Min. Wage Yes Yes Yes Yes Yes
HHI Measure No Yes Yes Yes Yes
HHI Measure x Min. Wage No Yes Yes Yes Yes
HHI Measure x Year FE No Yes Yes Yes Yes
N 95469 95269 95269 95269 95269
R 2 0.059 0.059 0.059 0.059 0.059

Table gives the triple-difference effect of National Minimum Wage hikes on the likelihood of an employment to non-
employment transition for MWWs in concentrated and non-concentrated markets, compared to non-MWWs in the
respective markets (equation 3). First column shows the average response for MWWs across all markets (equation 2)
as a point of comparison. Unit of observation is a worker-quarter. Standard errors are clustered at the LLM (industry-
region) level.

¥R p < .01, FFp< .05, Fp<.1
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tion in 2018. In terms of magnitude they nearly cancel out the increases across
all MWWs in the first three rows for the three bin specifications, and more than
cancel out those effects according to the level HHI specification — predicting a
net decrease in job loss likelihood for MWWs in monopsony LLMs of six to nine
percentage points. Further effects in 2019 are positive for three of four specifica-
tions, and large for the level specification, at ten percentage points — but none
are statistically significant.

Table 10 shows the placebo test on non-MWWs in concentrated and non-
concentrated markets. Non-MWWs in low-concentration markets show a statis-
tically significant increase in job loss likelihood of one percentage point in each
of 2017 and 2018 across all specifications. There is no further effect in 2019. As
non-MWWs are not directly treated, this may represent the effects of unrelated
contemporaneous shocks (which the triple-difference specification shown below
would remove).2’

The differential effects on non-MWWs in high-concentration markets is small
and statistically insignificant for 2017 and 2019, but lower by one to two per-
centage points and highly statistically significant across all specifications in 2018,
canceling out the effects across all LLMs. These results are consistent with secular
trends among different types of markets, which we remove in the triple-difference

specification below.

5.2 Job Loss Within-Market Difference-in-Difference

Table 11 shows the within-market difference-in-difference design comparing likeli-
hood of job loss for MWWs with that of non-MWWs in the same market concen-
tration group. The positive and statistically significant single-difference effects

on non-MWWs seen in table 10 carries over into nearly all market concentra-

20 Alternatively, there may be complementarity between minimum wage and above-minimum wage
work in production, with second-order effects of hikes spilling over to the latter group. Under this inter-
pretation, the difference-in-difference specification is preferable to the triple-difference for estimating
effects on MWWs. However, previous studies find high-wage labour to be imperfectly substitutable to
low-wage labour (Katz and Murphy 1992), and small effects of minimum wage hikes on the upper tale

of the wage distribution (Cengiz et al. 2019).
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tion groups, with the exception of the highest concentration bin: LLMs with
HHI greater than or equal to 0.25. There is no differential effect for MWWs in
high-concentration markets (columns 1, 2, and 3) for any of the three thresholds.
However, in low-concentration market groups (columns 2, 4, and 6), MWWs were
statistically significantly more likely to experience job loss for the 2017 and 2018
NMW hikes according to all thresholds, by one percentage point in 2017 and
three to four in 2018. There is no differential effect in 2019.2!

5.3 Job Loss Triple-Difference

Table 12 shows results for the triple-difference. MWWs in low-concentration
LLMs see a statistically significantly higher rate of job loss over non-MWWs of
one to two percentage points in 2017 and three to four in 2018 (carrying over from
the differential effects in low-concentration market groups in the previous table).
This differential cancels out in high-concentration LLMs, with negative differ-
ential effects that are statistically significant for most specifications. The level
HHI specification predicts differentials that more than cancel out in monopsony
LLMs, implying MWWs in these markets see net decreases in job loss likelihood
compared to non-MW Ws in these markets. In 2019 MW Ws in high-concentration
markets see a relative increase in job loss likelihood over non-MWWs according
to three of four specifications, but no effect is statistically significant. Again, the

point estimate for the level HHI specification is large, at nine percentage points.

5.4 Job Loss Summary and Discussion

Taken alone, hours gains for MWWs in concentrated LLMs through 2018 could
result from either monopsonistic competition or second-order effects of layoffs —

with remaining workers covering for their displaced former coworkers. In this sec-

2Stewart (2004) and Stewart (2007) observe that MWWs have higher job loss likelihoods than non-
MWWs in general, regardless of policy interventions. Therefore a single-difference estimate during the
treatment period would yield a biased effect of a hike. Our difference-in-difference estimates avoid this
problem by comparing the increase in job loss likelihood for MWWs following the hike to the same

increase for non-MWWs.
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tion we have shown that these workers saw a relative decrease in the likelihood of
job loss during these years, supporting the former interpretation. While MW Ws
in high-concentration LLMs saw an increased risk of job loss through 2018 — com-
pared to non-MWWs in these same markets — MWWs in low-concentration LLMs
saw no such effect.

Subsequent hours losses for MW Ws in high-concentration LLMs in 2019 would
be consistent with either minimum wage levels having exceeded the marginal
product of labour, or backward-bending labour supply (with MWWs voluntarily
reducing hours in response to minimum wage hikes as they require fewer hours
to reach a target income). However, the external margin of employment should
not bend backward, as the non-employed do not receive the higher wage. In this
section we find statistically null effects of the 2019 hike on job loss for this group,
albeit with positive point estimates for most specifications. While negative effects
on job loss likelihood would support the target income interpretation, MWWs
enjoying higher wages being inclined to leave their job (but inclined to decrease
hours), positive effects would support the interpretation of reduced demand. The

results are not definitive, but weakly support the latter interpretation.

6 Conclusion

We find evidence of non-monotonic employment effects of minimum wage hikes
in employer-concentrated markets, as predicted by the monopsony model. Initial
hours gains for minimum wage workers (MWWs) in these markets reverse after
subsequent hikes. MWWs in low-concentration markets show negative employ-
ment effects along the external margin of employment.

These results help to resolve the lack of consensus over the sign of the minimum
wage’s employment effect. As the effect varies non-monotonically both by market
and minimum wage level, pooling together events along either dimension combines
local treatment effects with potentially opposite signs. While we analyse each hike
event separately, future work could cautiously pool together certain events based

on local conditions.
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Appendix

A Hours Effects Robustness

In this appendix we show robustness of the hours results. First we replicate all
difference-in-difference and triple-difference designs using actual hours worked in
the reference week rather than usual hours worked. We then replicate the triple-
difference analysis using a variety of alternative sampling decisions, including:
restricting the sample to workers observed both before and after a given National
Minimum Wage (NMW) hike; restricting the sample to local labour markets
(LLMs) with at least 20 minimum wage workers (MW Ws) observed in the Labour
Force Survey (LFS); restricting the control group to non-MWWs in the top eight
income deciles; and restricting the control group to non-MWWs in the bottom
eight income deciles. The main result of hours gains for MWWs in concentrated
LLMs following the 2017 and 2018 NMW hikes is generally robust, while the
weak evidence of hours losses for this group following the 2019 hike is robust to

measuring the outcome by actual hours, but not to some of the sample changes.

A.1 Actual Hours Worked

Although missing for some observations, we hypothesize that actual hours may
respond more elastically than usual hours. In particular, workers experienc-
ing hours losses shortly after the implementation of NMW hikes may not be
able to differentiate between a temporary and permanent reduction in hours.
In practice, we find quantitatively similar results across the board, with both
across- and within-market variation showing gains for the first two hikes. The
across-market difference-in-difference design and the triple-difference design show
slightly stronger evidence of a negative hours effect following the 2019 hike, but
the uniformity of statistical significance is similar across specifications.

Table 13 shows effects of NMW hikes on MW Ws in concentrated LLMs, com-
pared to MWWs in non-concentrated LLMs. The 2017 and hike shows statisti-
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Table 13: Actual Hours Effects Across-Market Difference-in-Difference
“oo@ B @
HHI Measurement
Level >0.25 >0.10 > Med.

> 2017 0.88**  1.13*%** 1.06™**  0.66**
(0.25) (0.24) (0.25) (0.25)
> 2018 -0.3  -0.082 -0.14 -0.15
(0.43) (0.39) (0.38) (0.45)
> 2019 -0.29 -0.37 -0.28 -0.14
(0.56) (0.57) (0.57) (0.59)
HHI x > 2017 9.19%**  3.08%* 1.75%  2.23**
(1.33) (1.21) (0.83) (0.64)
HHI x > 2018 0.20%F  4.18%F  2.23%* 0.75
(3.04) (1.57) (0.78) (0.79)
HHI x > 2019 -2.46 -1.03  -1.56* -1.07
(1.86) (1.07) (0.67) (0.56)
Constant 19.9%#%  20.8%F*F  20.8%** 21 (**
(1.23) (1.42) (1.42) (1.41)
Quarter FE Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes
HHI Measure Yes Yes Yes Yes
N 13748 13748 13748 13748
R? 0.3 0.3 0.3 0.30

Table gives the difference-in-difference effects of National Minimum Wage hikes on hours worked for MWWs in concen-
trated markets compared to MWWs in non-concentrated markets (equation 1). Unit of observation is a worker-quarter.
Standard errors clustered at the LLM (industry-region) level.

¥R p < .01, FFp< .05, Fp<.1
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Table 14: Actual Hours Effects Across-Market Difference-in-Difference (Placebo)

(1) (2) (3) (4)

HHI Measurement

Level >0.25 >0.10 > Med.

> 2017 0.31%%*  (0.29%* (.31%** 0.29*
(0.085)  (0.085) (0.082) (0.15)

> 2018 0.547%** (. 58%H* () 52%Hk () HHHHk
(0.060)  (0.055) (0.060) (0.070)

> 2019 -0.059  -0.039  -0.048 -0.19
(0.084) (0.072) (0.078) (0.12)

HHI x > 2017 -0.27 0.059  -0.097  0.0023
(0.26) (0.16) (0.12) (0.12)

HHI x > 2018 0.42  -0.029  0.30** 0.052
(0.30) (0.15) (0.10)  (0.093)

HHI x > 2019 0.42 0.17 0.13 0.30
(0.61) (0.29) (0.20) (0.17)

Constant 17.3%%%  11.8%0F  11.9%*%  11.9%%*
(0.37) (0.40) (0.42) (0.51)

Quarter FE Yes Yes Yes Yes
UCM FE Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes
HHI Measure Yes Yes Yes Yes
N 150713 150713 150713 150713
R? 0.21 0.21 0.21 0.21

Table gives the difference-in-difference effects of National Minimum Wage hikes on hours worked for non-MWWs in
concentrated markets compared to non-MWWs in non-concentrated markets (equation 1). Unit of observation is a
worker-quarter. Standard errors clustered at the LLM (industry-region) level.

¥R p < .01, FFp< .05, Fp<.1
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Table 15: Actual Hours Effects Within-Market Difference-in-Difference
(1) (2) (3) (4) (5) (6)
Sample HHI Threshold
>025 <025 >010 <0.10 > Med. < Med.

> 2017 0.47%  0.30%* 0.26 0.34%% 031%  0.31%
(0.24) (0.085)  (0.19) (0.079) (0.091)  (0.14)
> 2018 0.60%F%  (.58%FF  (.83FKK (. 5200k (.60FFF  (.56+F
(0.11) (0.056)  (0.12) (0.062) (0.065) (0.076)
> 2019 0.14 -0.046  0.085 -0.057 0.12  -0.20

(0.28) (0.075)  (0.17) (0.082) (0.086)  (0.12)
Min. Wage x > 2017 2.52%  0.63%%  2.50%  0.49% 2.20%% 0.17
(127)  (0.23)  (1.06) (0.24)  (0.52)  (0.21)

Min. Wage x > 2018 2.80* -0.61 0.9 -0.6 0.31 -0.76

(1.18) (0.42) (0.63) (0.43) (0.61) (0.46)
Min. Wage x > 2019 -0.42 -0.23 -1.41  -0.094 -1.18 0.30

(1.75) (0.50) (1.28) (0.48) (0.83) (0.52)
Constant 3.43  20.5%**F  11.8 ¥ 20.5%HK 12 1%Kx 20 1HHK

(6.04) (1.12) (4.50) (1.10) (1.68) (1.48)
Quarter FE Yes Yes Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes Yes Yes
Min. Wage Yes Yes Yes Yes Yes Yes
N 16367 148094 32849 131612 89315 75146
R? 0.17 0.26 0.23 0.26 0.21 0.29

Table gives the difference-in-difference effects of National Minimum Wage hikes on hours worked for MWWs in concen-
trated (and non-concentrated) markets compared to non-MWWs in the same markets (equation 2). Unit of observation
is a worker-quarter. Standard errors clustered at the LLM (industry-region) level.

¥R p < .01, FFp< .05, Fp<.1
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Table 16: Actual Hours Effects Triple-Difference
I R N ¢V B )
HHI Measurement
n/a Level >0.25 >0.10 > Med.

Min. Wage x > 2017 0.64%* 0.34  0.60** 0.46* 0.13
(0.20) (0.23) (0.23) (0.23) (0.20)

Min. Wage x > 2018 -0.44 -0.71 -0.57 -0.56 -0.72
(0.42) (0.48) (0.43) (0.43) (0.48)

Min. Wage x > 2019 -0.29 -0.16 -0.26 -0.13 0.25
(0.54) (0.50) (0.50) (0.48) (0.52)

HHI x Min. Wage x > 2017 8.23%* 2.07 2.14  2.11%%*
(2.43) (1.65) (1.17) (0.56)

HHI x Min. Wage x > 2018 6.40%*  3.53%*F  1.59%* 1.11*
(2.09) (1.41) (0.57) (0.54)

HHI x Min. Wage x > 2019 -1.48 -0.28 -1.42 -1.48*
(3.02) (1.52) (1.14) (0.64)

Constant 21.0%F* 25 gk 9] ok 9] ¥Rk 9 3Rk
(1.08) (1.01) (1.11) (1.11) (1.16)

Year x Quarter FE Yes Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes Yes
Min. Wage Yes Yes Yes Yes Yes
HHI Measure No Yes Yes Yes Yes
HHI Measure x Min. Wage No Yes Yes Yes Yes
HHI Measure x Year FE No Yes Yes Yes Yes
N 164461 164461 164461 164461 164461
R? 0.26 0.26 0.26 0.26 0.26

Table gives the triple-difference effect of National Minimum Wage hikes on hours worked for MWWs in concentrated
and non-concentrated markets, compared to non-MWWs in the respective markets (equation 3). First column shows
the average response for MWWs across all markets (equation 2) as a point of comparison. Unit of observation is a
worker-quarter. Standard errors are clustered at the LLM (industry-region) level.

¥R p < .01, FFp< .05, Fp<.1
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cally significant hours gains for all specifications, and the 2018 hike for all but
the median bin specification. The 2019 hike shows hours losses for this group
for all specifications, but only the HHI > 0.10 and median bin specifications
yield statistically significant estimates. Owverall these results are more consis-
tently statistically-significant across specifications than the main results using
usual hours worked, and confirm the main results.

Table 14 repeats the analysis for a placebo group of non-MWWs. We find
one statistically significant estimate of a small magnitude, corresponding to a
less-than 20 minute hours gain for non-MWWs in markets with a HHI > 0.10.
Although slightly different in magnitude, this is the same finding as in the main
results.

Table 15 within-LLM effects of hikes on MWWs compared to non-MWWs in
the same markets. The 2017 hike shows statistically significant gains of around
two-and-a-half hours for each high-concentration market sample. It also yields
statistically significant, though economically small, hours gains in the placebo
group of non-concentrated LLMs of less than one hour for the HHI < 0.25 and
HHI < 0.10 samples. The 2018 hike shows statistically significant gains of nearly
three hours using the HHI > 0.25 sample, but statistically insignificant and eco-
nomically small effects using the other samples. The 2019 hike yields negative
hours effects for nearly all samples, but none are statistically significant.

Table 16 shows actual hours effects on MWWs in concentrated markets for
the triple-difference design. The 2017 hike shows statistically significant gains for
two of four specifications, the 2018 for all, and the 2019 hike shows statistically
significant losses for the median bin specification only. All magnitudes are similar
to the main results using usual hours.

Overall, measuring outcomes by actual hours worked in the reference week
yields similar results to the main analysis using reported usual hours worked. The
positive hours effects of the first two hikes on MWWs in concentrated markets
are in fact more consistently statistically significant across specifications using
across-market control groups, but less consistently so using within-market control

groups. The same is true for the negative effect of the third hike. Combining
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both sources of variation into the triple-difference design yields more consistently

statistically significant effects than when using usual hours.

A.2 Alternative Samples

We replicate the triple-difference analysis using four alternative subsamples. First,
we restrict the sample to workers observed before and after minimum wage hikes.
Since hikes happen only on January 1st throughout our sample period, any worker
observed in quarter 4 of any year and quarter 1 of the next is retained in the sam-
ple, and others are excluded. Second, we restrict the sample to workers in LLMs
with at least 20 MWWs observed in the LFS over the sample period. As in-
dicated in section 2, this retains three-quarters of worker-quarter observations.
Third, we use a sample than retains all MWWs, but excludes non-MWWs from
the bottom two income deciles — who may be indirectly affected by spillovers from
NMW hikes. Finally, we consider a sample retaining all MWWs but excluding
non-MWWs from the top two income deciles — who may not be comparable to
MWWs, and more likely to experience different hours trends even in the coun-
terfactual. The hours gains following the 2018 hike are robust to all sample vari-
ations, while the gains from the 2017 hike and the losses from the 2019 disappear
for some.

Table 17 shows results for the cross-year sample, which excludes any workers
observed in only a single year. The main analysis includes these observations, and
so the main results reflect a combination of hours changes for workers observed
before and after the hike, and changes in average hours due to compositional
changes of workers after the hikes. In principle, compositional effects could be
driving the main results. For example, all incumbent MWWs may work the
same hours before and after the hike, with newly-hired MWWs working more (or
fewer) hours after. While we do not necessarily want to exclude compositional
effects from our main results, it is useful to distinguish these from hours changes
for incumbents. Estimates from the 2018 hike are similar to those from the

total sample in terms of magnitude and statistical significance. However, those
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following the 2017 hike become economically small, at less than an hour across
the board, and statistically insignificant. Hours losses following the 2019 hike
retain their sign and magnitude for the level and HHI > 0.25 specifications, but
become small and positive for the others; no estimate is statistically significant.

Table 18 shows triple-difference results for a sample excluding all workers in
LLMs with fewer than 20 MW Ws observed over the duration of the sample. This
rules out the possibility of effects being driven by LLMs with a small number of
MWWs. The 2017 and 2018 hours gains are robust to this sampling variation
across most specifications, but the 2019 losses disappear.

Table 19 shows results yielded from a sample retaining all MWWs, but ex-
cluding all non-MWWs in the bottom two income deciles. We do not observe the
hourly wage for these workers; presumably these two deciles should include most
low-wage workers who experience spillover effects of minimum wage hikes (see
for example Cengiz et al. 2019). We exclude observations for which the income
decile is missing. The 2018 hike shows statistically significant hours gains across
all specifications, the 217 in two of four, and the 2019 effects retain their negative
sign and remain statistically insignificant. Magnitudes are similar to the main
results.

Finally, table 20 replicates the triple-difference analysis for a sample excluding
non-MMWs from the top two income deciles. Signs and magnitudes of hours
change estimates are similar to the main results, but the 2017 estimates remain
statistically significant only for the median bin specification. The 2018 hours
gains are statistically significant for all specifications, and the 2019 hours losses
remain statistically insignificant.

Altogether the variations in sample composition show that the 2018 hours
gains are robust, while the 2017 gains are slightly less so, and the 2019 hours

losses disappear for some subsamples.
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Table 17: Hours Effects Triple-Difference (Cross-Year Sample)
Hm» @ B @ 6
HHI Measurement
n/a Level >0.25 >0.10 > Med.

Min. Wage x > 2017 0.18 0.21 0.18 0.18  0.0091
(0.44) (0.54) (0.49) (0.47) (0.42)

Min. Wage x > 2018 -0.37  -0.89* -0.57 -0.49  -0.99**
(0.43) (0.46) (0.44) (0.45) (0.37)

Min. Wage x > 2019 0.62 0.76 0.72 0.64 0.84
(0.54) (0.57) (0.55) (0.58) (0.58)

HHI x Min. Wage x > 2017 -0.17 0.17 0.23 0.86
(4.86) (2.42) (1.52) (0.71)

HHI x Min. Wage x > 2018 12.5%%  5.84%* 1.71  2.14%**
(4.20) (2.32) (1.71) (0.30)

HHI x Min. Wage x > 2019 -1.12 -1.75 0.15 0.085
(4.99) (2.48) (1.16) (0.76)

Constant 21.0%F* 29 2%k 9] PRk 21 2%k 21 6F**
(0.73) (0.78) (0.75) (0.72) (0.75)

Year x Quarter FE Yes Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes Yes
Min. Wage Yes Yes Yes Yes Yes
HHI Measure No Yes Yes Yes Yes
HHI Measure x Min. Wage No Yes Yes Yes Yes
HHI Measure x Year FE No Yes Yes Yes Yes
N 110399 110399 110399 110399 110399
R? 0.29 0.29 0.29 0.29 0.29

Table gives the response of hours worked for MWWs in concentrated and non-concentrated markets, compared to non-
MWWs in the respective markets (equation 3). First column shows the average response for MWWs across all markets
(equation 2) as a point of comparison. Unit of observation is a worker-quarter. Standard errors are clustered at the
LLM (industry-region) level.

¥R p < .01, FFp< .05, Fp<.1
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Table 18: Hours Effects Triple-Difference (Excluding LLMs With < 20 MWWs)
I R N ¢V B )
HHI Measurement
n/a Level >0.25 >0.10 > Med.

Min. Wage x > 2017 0.47 0.18 0.45 0.33 0.051
(0.29) (0.25) (0.30) (0.27) (0.20)

Min. Wage x > 2018 -0.092 -0.37 -0.17 -0.15 -0.24
(0.51) (0.46) (0.47) (0.47) (0.56)

Min. Wage x > 2019 -0.066  -0.029  -0.051  -0.050 0.24
(0.51) (0.55) (0.50) (0.51) (0.64)

HHI x Min. Wage x > 2017 10.17%%* 0.50 2.35%**  2.25%*
(3.10) (2.56) (0.61) (0.76)

HHI x Min. Wage x > 2018 11.0%%  7.80%** 1.83 0.87
(4.35) (2.07) (1.57) (0.53)

HHI x Min. Wage x > 2019 1.71 0.18 0.11 -0.80
(4.63) (1.51) (1.50) (1.09)

Constant 20.3%HK 7. 3%k 20. 3%k 0.3k 20 5%
(1.05) (1.15) (1.07) (1.11) (1.21)

Year x Quarter FE Yes Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes Yes
Min. Wage Yes Yes Yes Yes Yes
HHI Measure No Yes Yes Yes Yes
HHI Measure x Min. Wage No Yes Yes Yes Yes
HHI Measure x Year FE No Yes Yes Yes Yes
N 130276 130276 130276 130276 130276
R? 0.30 0.30 0.30 0.30 0.30

Table gives the response of hours worked for MWWs in concentrated and non-concentrated markets, compared to non-
MWWs in the respective markets (equation 3). First column shows the average response for MWWs across all markets
(equation 2) as a point of comparison. Unit of observation is a worker-quarter. Standard errors are clustered at the
LLM (industry-region) level.

¥R p < .01, FFp< .05, Fp<.1
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Table 19: Hours Effects Triple-Difference (Excluding Bottom Two Income Deciles)
nm @ B @ 6
HHI Measurement
n/a Level >0.25 >025 >0.25

Min. Wage x > 2017 0.21 -0.00 0.18 0.04 -0.19
(0.21) (0.21) (0.23) (0.21) (0.20)

Min. Wage x > 2018 -0.06 -0.42 -0.23 -0.17 -0.43
(0.39) (0.45) (0.40) (0.41) (0.52)

Min. Wage x > 2019 -0.42 -0.24 -0.32 -0.25 0.00
(0.50) (0.45) (0.46) (0.44) (0.55)

HHI x Min. Wage x > 2017 5.33* 0.76 1.69 1.80%*
(2.63) (1.58) (1.46) (0.77)

HHI x Min. Wage x > 2018 8.19%F  4.24%F  1.74%F  1.26%*
(2.85) (1.58) (0.68) (0.44)

HHI x Min. Wage x > 2019 -1.96 -1.43 -1.45 -0.99
(3.54) (1.62) (0.84) (0.66)

Constant 26.6%%  31.4%*K  26.8%HK  26.9%HKk 27 K
(0.71) (0.79) (0.75) (0.8) (0.81)

Year x Quarter FE Yes Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes Yes
Min. Wage Yes Yes Yes Yes Yes
HHI Measure No Yes Yes Yes Yes
HHI Measure x Min. Wage No Yes Yes Yes Yes
HHI Measure x Year FE No Yes Yes Yes Yes
N 71769 71769 71769 71769 71769
R? 0.37 0.37 0.37 0.37 0.37

Table gives the triple-difference effect (equation 3), of the 2017, 2018, and 2019 National Minimum Wage hikes on hours
worked for MWWs in concentrated markets. First column shows difference-in-difference effect on MWWs (equation 2).
Unit of observation is a worker-quarter. Standard errors clustered at the LLM (industry-region) level.

¥R p < .01, ¥Fp< .05, Fp<.1
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Table 20: Hours Effects Triple-Difference (Excluding Top Two Income Deciles)

(1) (2) (3) (4) ()

HHI Measurement

n/a Level >0.25 >025 >0.25

Min. Wage x > 2017 0.32 0.1 0.31 0.15 -0.12
(0.25) (0.28) (0.26) (0.29) (0.26)

Min. Wage x > 2018 -0.13 -0.44 -0.26 -0.18 -0.30
(0.41) (0.46) (0.43) (0.41) (0.48)

Min. Wage x > 2019 -0.15 0.019  -0.045 -0.021 0.23
(0.52) (0.54) (0.51) (0.50) (0.73)

HHI x Min. Wage x > 2017 5.19 0.46 1.58  1.90**
(3.01) (1.84) (1.34) (0.55)

HHI x Min. Wage x > 2018 8.30%*  4.22%* 1.43%  0.84%*
(2.69) (1.72) (0.69) (0.34)

HHI x Min. Wage x > 2019 -2.56 -1.85 -1.29 -0.92
(3.60) (1.85) (0.99) (0.84)

Constant 23.2%%  33.4%HK 23 3%k 23 3k 23 Ak
(0.63) (0.57) (0.65) (0.63) (0.57)

Year x Quarter FE Yes Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes Yes
Min. Wage Yes Yes Yes Yes Yes
HHI Measure No Yes Yes Yes Yes
HHI Measure x Min. Wage No Yes Yes Yes Yes
HHI Measure x Year FE No Yes Yes Yes Yes
N 67130 67130 67130 67130 67130
R? 0.33 0.33 0.33 0.33 0.33

Table gives the triple-difference effect on hours worked for MWWs in concentrated and non-concentrated markets versus
non-MWWs in respective markets (equation 3). First column shows the average response for MWWs across all markets
(equation 2) as a point of comparison. Unit of observation is a worker-quarter. Standard errors are clustered at the
LLM (industry-region) level.

¥R p < .01, FFp< .05, Fp<.1
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B Alternative Job Loss Definitions

Here we present results for two alternative definitions of job loss. In the main text
we considered all employment to non-employment transitions, including transi-
tions to unemployment and labour market exits. Here we consider employment to
unemployment transitions only, as well as transitions from positive actual hours
worked to zero. The latter includes workers who report being employed, even
while working zero hours in the reference week. The results are statistically much
weaker, and economically smaller, for both alternative job loss definitions. How-
ever, they retain their sign, and some specifications yield statistically significant
results.

Table 21 replicates the triple-difference analysis using job loss to unemploy-
ment only. Transitions out of the labour force are not counted. MWWs in
concentrated markets experience lower rates of job loss to unemployment for the
level and median bin specifications in 2017, but these are very small at two and
one percent respectively. All estimates for the 2018 hike are null. The level
specification predict that MWWs in concentrated markets were five percent more
likely to transition to unemployment than control groups following the 2019 hike.
Other specifications yield null results for 2019.

Finally, table 22 shows triple-difference results using positive to zero actual
hours transitions as the definition of job loss. This excludes workers who transi-
tion to unemployment or exit the labour force and stop reporting hours. In the
main text these workers would not have counted as losing their jobs, as they still
report being employed despite working zero hours in the reference week. These
workers were excluded from the sample used in the actual hours analysis in ap-
pendix A, which retains only those workers working positive actual hours, but
are included in the hours analysis in the main text so long as they report posi-
tive usual hours worked. The zero-hours outcome yields statistically insignificant
results across the board, except for a nine percent lower likelihood of job loss
following the 2017 hike for the HHI > 0.25 specification. The level specification

predicts that MWWs in monopsony markets would experience a fourteen percent
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lower likelihood of job loss following the 2017 hike compared to those in a per-
fectly competitive market, but this estimate is statistically insignificant. Other
effects are null.

Altogether, the alternative definitions of job loss yield weaker results than
those in the main text, using the employment to non-employment definition. In
the case of job loss to unemployment, this is due to the extremely small num-
ber of workers who transition from employment to unemployment, regardless of
minimum wage status or presence in a concentrated LLM; the vast majority of
unemployed workers remain so for the duration of the short panel. In the case
of job loss to zero hours, the generally null results are not due to small sample
size; section 5 shows that seven percent of observations report zero hours in the
reference week during the current quarter, but positive in the previous. It may
be that most zero-hours reporters are not in fact non-employed.

Both alternative definitions exclude labour market exiters, who are a popu-
lation of interest. We consider these not to be robustness checks for the main
results per se, but indicative of alternative channels of job loss, and generally

supportive of the main results.
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Table 21: Job Loss to Unemployment Triple-Difference

(1) (2) (3) (4) ()

HHI Measurement

n/a Level >0.25 >0.10 > Med.

Lag Min. Wage x > 2017 0 0 0 0 0
(0.00)  (0.00)  (0.00) (0.00) (0.00)

Lag Min. Wage x > 2018 0 0 0 0 0
(0.00)  (0.00)  (0.00) (0.00) (0.01)

Lag Min. Wage x > 2019 -0.00* -0.01** -0.00** -0.00* 0
(0.00)  (0.00)  (0.00) (0.00) (0.00)

HHI x Lag Min. Wage x > 2017 -0.02%* 0 0 -0.01%*
(0.01)  (0.00)  (0.00) (0.00)

HHI x Lag Min. Wage x > 2018 0 0 0.01 0
(0.02)  (0.00) (0.01) (0.01)

HHI x Lag Min. Wage x > 2019 0.05* 0.02 0 0
(0.03)  (0.01) (0.01) (0.00)

Constant 0 0.01** 0 0 0
(0.00)  (0.00)  (0.00) (0.00) (0.00)

Year x Quarter FE Yes Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes Yes
Min. Wage Yes Yes Yes Yes Yes
HHI Measure No Yes Yes Yes Yes
HHI Measure x Min. Wage No Yes Yes Yes Yes
HHI Measure x Year FE No Yes Yes Yes Yes
N 94298 94100 94100 94100 94100
R? 0.011 0.011 0.011  0.011 0.011

Table gives the triple-difference effect of National Minimum Wage hikes on the likelihood of an employment to unemploy-
ment transition for MWWs in concentrated and non-concentrated markets, compared to non-MWWs in the respective
markets (equation ?7?). First column shows the average response for MWWs across all markets (equation ?7?) as a point
of comparison. Unit of observation is a worker-quarter. Standard errors are clustered at the LLM (industry-region) level.
¥R < .01, ¥ p< .05 *p<.d
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Table 22: Job Loss to Zero Hours Triple-Difference
(1) (2) (3) (4) (5)

HHI Measurement

n/a Level >0.25 >0.10 > Med.

Lag Min. Wage x > 2017 0.03%* 0.04%** 0.04%** (.03*** 0.02*
(0.01) (0.01) (0.01) (0.01) (0.01)

Lag Min. Wage x > 2018 -0.01 -0.01 -0.01 0 0
(0.01) (0.01) (0.01) (0.01) (0.01)

Lag Min. Wage x > 2019 0 0 0 0 0
(0.01) (0.01) (0.01) (0.01) (0.01)

HHI x Lag Min. Wage x > 2017 -0.14  -0.09* 0.01 0.01
(0.11) (0.04) (0.05) (0.01)

HHI x Lag Min. Wage x > 2018 0 0.03 -0.02 -0.01
(0.12) (0.03) (0.05) (0.02)

HHI x Lag Min. Wage x > 2019 -0.02 -0.04 0 0.03
(0.11) (0.05) (0.04) (0.03)

Constant 0.02 0.08*** 0.02 0.02 0.01
(0.01) (0.01) (0.01) (0.01) (0.01)

Year x Quarter FE Yes Yes Yes Yes Yes
LLM FE Yes Yes Yes Yes Yes
Demographic Controls Yes Yes Yes Yes Yes
Min. Wage Yes Yes Yes Yes Yes
HHI Measure No Yes Yes Yes Yes
HHI Measure x Min. Wage No Yes Yes Yes Yes
HHI Measure x Year FE No Yes Yes Yes Yes
N 88973 88790 88790 88790 88790
R? 0.048 0.048 0.048 0.048 0.048

Table gives the triple-difference effect of National Minimum Wage hikes on the likelihood of an employment to unemploy-
ment transition for MWWs in concentrated and non-concentrated markets, compared to non-MWWs in the respective
markets (equation ?7?). First column shows the average response for MWWs across all markets (equation ?7?) as a point
of comparison. Unit of observation is a worker-quarter. Standard errors are clustered at the LLM (industry-region) level.
¥R < .01, ¥ p< .05 *p<.d
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