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Abstract
A proposal to raise the federal minimum wage to $15 by 2024 would increase the relative
minimum wage – the ratio to the national median wage-- to about .68. In Alabama and
Mississippi, our two lowest-wage states, the relative minimum wage would rise to .77 and .85,
respectively. Yet research on state-level minimum wage policies does not extend beyond $10; the
highest studied state-level relative minimum wage is .59. To close this gap we study minimum
wage effects in counties and PUMAs where relative minimum wage ratios already reach as high
as .82. Using ACS data since 2005 and 51 events, we sort counties and PUMAs according to their
relative minimum wages and bites. We report average results for all the events in our sample, and
separately for those with lower and higher impacts. We find positive wage effects but do not
detect adverse effects on employment, weekly hours or annual weeks worked. We do not find
negative employment effects among women, blacks and/or Hispanics. We do find substantial
declines in household and child poverty.
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1. Introduction
In recent years, U.S. minimum wage policy has moved into new territory. Over forty cities
and seven states are phasing in $15 standards, while the Raise the Wage Act of 2019 (HR 582)
proposes to raise the federal minimum wage gradually—in six steps-- from $7.25 today to $15
by 2024. Since $15 in 2024 is equivalent to about $13 today, HR 582 would raise the minimum
wage above its previous real minimum wage peak of about $11.80-- achieved in 1968. A $15
national floor would also mark a new high of the federal minimum wage relative to the national
median wage.
Economists distinguish among at least three ways of measuring minimum wage increases: a)
the percent increase in the real (inflation-corrected) dollar value of the minimum wage; b) the
percent increase in the relative level of the minimum wage—defined as the ratio of the minimum
wage to the median wage; and c) the bite of the minimum wage—defined as the proportion of
workers who receive a pay increase if the minimum wage increases. Each of these measures
provides an indicator of the intensity of the policy, but the relative minimum wage and the bite
are more sensitive to labor market conditions in lower-wage areas. The relative minimum wage
is also correlated with area living costs; this measure therefore indicates how far a given
minimum wage goes to covering local expenses.1
In this paper we address the effects of minimum wage increases on low-wage areas within
states. Unlike most minimum wage studies, we use all three of the above measures in our
analysis. Notably, and also unlike most minimum wage studies, our approach makes use of the
variation in these measures among counties and metro areas within the lowest-wage states.
The national U.S. relative minimum wage today is about .36, among the lowest of any
industrialized country. In contrast, a $15 federal minimum wage in 2024 would increase the
relative minimum wage to about .68, higher than that of any other nation today. In our two

1

The relative minimum wage provides only an approximate metric for policy purposes, for a number of reasons.
First, it does not take into account variation in the proportion of an economy’s tradable goods sector, which is more
subject than are non-tradable services to adverse effects when minimum wages rise. Second, it does not take into
account the level of entry level wages in low-paid jobs, which might be imperfectly correlated with the minimum or
the median wage. And it is only imperfectly correlated with living cost indices. And third, it can vary when the
median wage varies, even if the minimum wage does not change. Nonetheless, the relative minimum wage is
intuitive and transparent and is widely used to compare minimum wages around the world (OECD 2019)
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lowest-wage states-- Alabama and Mississippi, the relative minimum wage would rise by 2024 to
.77 and .85, respectively (BLS 2019).
What do we know about the effects of high minimum wages? Research on recent state-level
minimum wage policies does not extend beyond the $10 level; the highest studied state-level
relative minimum wage is .59. Studies of local minimum wages extend to higher levels—as
much as $13 in 2016; but these areas have relatively high median wages, so they have low
relative minimum wages and low minimum wage bites. Clearly, minimum wage policy proposals
and campaigns are moving well beyond the terrain studied by researchers.
To close the gap between policy and research, we drill down here below the state level and
use sub-state variation in wages that have mainly been ignored in minimum wage research. More
specifically, we study the effects of high relative minimum wages and high minimum wage bites
at the county level. In every state, counties vary considerably in their median wages. As a result,
the ratio of minimum wages to county-level median wages varies much more than state-level
ratios; the ratios are much higher in lower-wage areas. In a substantial number of counties,
relative minimum wages have already exceeded .68, and reached as high as .82. Many, but not
all, of the high relative minimum wage counties are in the 21 states that have remained at the
federal minimum of $7.25 since 2009. County-level variation thus provides an under-utilized
laboratory for studying the effects of high minimum wages in low-wage areas.
We use data from the American Community Survey (ACS) for our analysis. ACS data are
available beginning in 2005. Unlike the Current Population Survey, the ACS has a sufficient
sample size at the county level. However, the ACS reports county-level data only for the more
populous counties, covering about 60 percent of the U.S. population. To be able to include data
on all counties, including those in rural areas, we also use local areas based on census-defined
Public Use Microdata Areas (Pumas) — areas of about 100,000 people.
We sort counties and Pumas according to their relative minimum wage and the bite of the
minimum wage. We then use event study methods and generalized difference-in-difference
models to examine minimum wage effects in areas with low and high relative minimum wages
and low and high bites.
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Following standard causal methods, our analysis examines wage, employment and poverty
outcomes in samples of those who are most exposed to minimum wages: those with a high
school education or less, and teens. We report average results for all the areas in our sample, and
separately for those with higher relative minimum wages or higher bites. We show that positive
wage effects are greater in areas with higher relative minimum wages and bites, validating our
approach to studying high impact areas. To check that our methods identify causal effects, we
conduct tests for common pre-trends as well as robustness and placebo tests.
Our results generally suggest the presence of positive wage effects. We do not detect adverse
effects on employment hours or weeks worked, but we do find reduced household and child
poverty in counties with high relative minimum wages, up to .82, and as well in areas with
especially high bites. We also do not find negative effects among blacks, Hispanics and women.
These findings considerably extend the policy terrain of studies that use state-of-the-art causal
identification methods. The results have self-evident policy implications.
We review in Section 2 the current minimum wage policy and research context. Section 3
discusses expectations from economic theory. In Section 4 we discuss our research design,
including our data and empirical methods and descriptive statistics. We present our main results
in Section 5 and summarize and conclude in Section 6. Appendix A provides additional results
using our preferred specification; Appendix B shows results with alternative specifications.

2. The policy and research context
2.1

The current policy terrain
Over 40 local governments have already enacted local minimum wages, many of them at

the $15 level. Seven populous states--California, Connecticut, Illinois, Maryland, Massachusetts,
New York, New Jersey-- and the District of Columbia have enacted $15 standards; Arizona,
Oregon and Washington have enacted standards between $13 and $15. A number of prominent
large retailers (Amazon, Costco, Target and Walmart) have already enacted minimum wages in
the $11 to $15 range. Numerous others entities have enacted or implemented minimum wages in
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the $10 to $13 range. These local and state minimum wage levels reach higher than those studied
in the research literature.2
The policy activity for a $15 standard is continuing, despite limited guidance from
academic research. At the federal level, the Raise the Wage Act of 2019 (HR 582), which would
gradually increase the minimum wage to $15 by 2024, is close (at this writing) to passage in the
House of Representatives. A competing measure, sponsored by Rep. Teresa Sewell (D,
Alabama), would phase in a five-tier minimum wage, with tiers based on local living cost
indices.
Meanwhile, a number of additional state legislatures, such as in Hawaii and Vermont, are
likely soon to enact $15 standards. Other states have passed legislation pre-empting localities
from raising their wage standards. Minimum wage ballot initiatives are also expected in a
number of electoral “battleground” states, including Florida, in 2020. It seems clear that the $15
minimum wage issue will remain a prominent national policy issue through 2020 and beyond.
In states that already enacted policies, relative minimum wages have been increasing. As
Table 1 shows, by 2021 the sixteen highest state-level relative minimum wages will range
between .523 and .669. Interestingly, these states include a mix of high, middle and low wage
states.
2.2

The state of empirical research on employment effects
The long-standing academic debate on minimum wages has progressed toward a

reasonable consensus in recent years. The most important and comprehensive minimum wage
paper in several decades, by Cengiz, Dube, Lindner and Zipperer, examines the effects on jobs of
138 prominent federal and state minimum wage events between 1984 and 2016. This study has
been published online by the Quarterly Journal of Economics (QJE). The authors do not detect
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Two notable exceptions are Bailey, DiNardo and Stewart 2018 and Derenencourt and Montialoux 2019. Both of
these papers study the effects of the major coverage extensions and subsequent minimum wage increases in the 1966
amendments to the Fair Labor Standards Act. These changes ushered in the highest real federal minimum wage to
date. Both are similar to this paper in using variation among areas in the bite of minimum wage increases to identify
effects on wages and employment.
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significant negative effects on the number of low-wage jobs.3 Cengiz et al. conduct numerous
stress tests on their findings, including possible lags and leads, effects by subsample period,
heterogeneity for higher minimum wages, placebo tests, robustness to including possible
confounding variables, effects on individual demographic groups, and tests of substitution of
educated workers for less-educated workers.
Cengiz et al. resolve a major issue in the literature: the appropriate controls to include in
difference-in-difference specifications (Neumark, Salas and Wascher 2014; Allegretto et al.
2017). Cengiz et al. document that parsimonious and saturated specifications both provide
similar results for the period since 2002. As a result, and although disagreements continue, the
minimum wage literature has reached a working consensus, exemplified by the Cengiz et al.
findings, and acknowledged by economists when they explicitly dissent from the consensus
view.4
2.3

Policy has outpaced research
Despite the abundance of minimum wage studies and the recent advances in the research

literature, studies such as Cengiz et al. are only partly germane to the current policy debate. Their
highest state minimum wage is $10; their state-level relative minimum wages ranges between .37
and .59. Since current and proposed policies considerably exceed each of those benchmarks,
extant research is not sufficiently informative for policy. Moreover, higher local minimum wage
levels have often been adopted in areas with higher living costs and higher median wages, raising
questions about their generalizability to other areas.
On the other hand, if a federal $15 minimum wage was enacted, actual pay increases in
low-wage states would be much smaller than the nominal increase from $7.25 to $15. Moreover,
pay increases in $7.25 states would not be much greater than in higher minimum wage states
(Reich 2019). In other words, differences across states in pay for low wage jobs are smaller than

3

The editors of the QJE conducted especially extensive reviews of this article before accepting it for publication.
The QJE has the highest ranking of any scholarly economics journal; less than four percent of its submissions are
accepted for publication.
4
Cengiz et al. also identify methodological flaws in recent studies that find negative employment effects, such as
Meer and West (2016). Dube (2019) provides a readable nontechnical summary of recent minimum wage research.
Clemens (2019) and Strain (2019) acknowledge the formation of a new minimum wage consensus, while presenting
dissident perspectives on recent studies.
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differences in pay for median pay jobs. Figure 1 shows entry-level wage rates for recent high
school graduates since 2005 for three groups of states: those in which the state minimum wage
exceeded the federal minimum in every year (gray), those in which the state minimum wage only
sometimes exceeded the federal level (red), and those for which the state and federal minimum
wage were always the same (blue). These groupings correspond respectively to differences in
median wages. In contrast, entry-level wages among these three groups of states vary by a quite
small amount, about 50 cents, throughout this period.
Nonetheless, additional research focused on lower-wage areas would be very informative for
policy makers. Fortunately, it is possible to extend our knowledge of the likely effects of the
newer and proposed high minimum wages. We present the results of such research here; we plan
to issue updates as more areas reach higher standards and more data become available.

3. Theoretical considerations: what to expect
What do academic studies tell us about how minimum wages have been absorbed? And what
might be the lessons of such studies for a $15 standard?
Economic theory is ambiguous about the general equilibrium effects of minimum wages on
employment. Indeed, a substantial body of recent credible evidence explains why past minimum
wage increases have not caused employment declines, even in the face of downwardly sloping
labor demand curves. Credible causal studies have found that minimum wages are absorbed
partly by small price increases in the most affected industries, namely restaurants and retail
(Allegretto and Reich 2018; Brummund 2018; Cooper, Luengo-Prado and Parker 2019); partly
by reduced employee turnover costs (Dube, Lester and Reich 2016); partly by increased
employment in more concentrated (monopsonistic) local labor markets (Azar et al. 2019); partly
by increased worker productivity (Coviello, Deserranno and Persico 2019); partly by increased
labor supply of some groups (Godoey, Reich and Allegretto 2019); and partly by economic
stimulus effects generated by increased worker purchasing power (Cooper, Luengo-Prado and
Parker 2019).
Automation is also a factor, but it is not as decisive as is often stated (Aaronson and Phelan
2019). The importance of tradables—goods or services that can be exported or imported—turns
7

out to be of minimal importance, especially in the current period, as low-wage manufacturing
jobs have diminished in number (Cengiz et al. 2019; Reich 2019). Indeed, a focus on tradables
alone ignores how minimum wage increases reallocate employment to non-tradable sectors
(Dustmann et al. 2018).
Although these studies identify the principal absorption channels, they cannot tell us whether
minimum wages at $15 will be absorbed in a similar manner. For example, restaurant price
increases are limited by the elasticity of demand, effects on tradables could be greater at higher
wages, automation possibilities could become more pertinent and stimulus effects could be
greater with higher wage increases. A simulation model incorporating all these effects found that
the positive and negative effects on employment were about the same (Reich et al. 2019).
Moreover, negative effects occur gradually, without cliffs. Continual monitoring of the effects of
phase-in minimum wages, with course corrections as necessary, could minimize the risk of
negative employment effects.

4. Research design
Our research design focuses on effects of minimum wages across counties and other small
areas with different relative minimum wages, using the wider variation in relative minimum
wages that exists between localities within each state. We are not the first to use county-level
variation to study minimum wage employment effects (see Card 1992) or to use the relative
minimum wage metric. However, Card, Katz and Krueger (1993) showed that relative minimum
wages vary more with the median wage than with the minimum wage, confounding whether the
relative minimum wage measures policy variation. If unobserved shocks to the economy shift
both median wages and employment rates in the same direction, relative minimum wages will be
negatively correlated with employment rates even when there is no variation in actual minimum
wage policy. This critique led minimum wage researchers to drop the use of the relative
minimum wage in statistical analysis.
Similarly, researchers sometimes use variation in the bite of the minimum wage to identify
effects of minimum wages in the absence of state-level variation in policy (Card 1992, Bailey,
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DiNardo and Stuart 2019). In Appendix B, we discuss these methods in more detail, together
with a discussion of how the results from these methods differ from our preferred specifications.
In this paper, we do not use the relative minimum wage as a measure of minimum wage
policy. Rather, we follow Cengiz et al. (2019) in using the local relative minimum wage as a
proxy for the expected impact of minimum wage changes on local wage levels. We then estimate
a set of event study and generalized difference-in-difference regressions, estimating effects of the
minimum wage on wages and employment in high and low impact regions.
In the following, we first present the data used for the analysis. Then, we present the
empirical models, followed by descriptive statistics on the geography and characteristics of high
impact areas.
4.1

Data
Our main data source is the 1-year estimates from the American Community Survey

(ACS), which is available for the years 2005 through 2017. The primary advantage of the ACS
for our purposes is its large sample size – the ACS samples approximately 3 million addresses a
year, compared to around 100,000 for the Current Population Survey – as well as its much higher
response rate. The larger sample size allows us to credibly estimate local median wages as well
as wages and employment rates for various demographic groups for smaller localities by
calendar year.
The 1-year ACS files directly identify only a subset of counties; the identity of counties
with a population below 65,000 is suppressed. In addition, we do not observe counties whose
borders do not line up with those of the census-designated public use microdata areas (PUMAs).5
As a result, only about 60 percent of the U.S. population resides in counties that are directly
identified in the ACS. To overcome this problem, our empirical analysis instead uses “coumas” - geographic areas defined by Case and Deaton (2017) in their work on deaths of despair. For
every county and consistent PUMA, a couma corresponds to whichever has the larger population

5

PUMAs consist of areas with at least 100,000 residents. The ACS provides PUMA information on all respondents.
In less-populated areas, PUMAs typically consist of two adjacent counties. In more-populated areas, counties
contain multiple PUMAs. Los Angeles County, for example, has over 30 PUMAs. In such areas, workers’ relevant
labor markets are better defined by their county than by their PUMA.

9

-- the county or the PUMA.6 The larger unit better captures the relevant labor market.7 Coumas
then cover the entire U. S. population, including rural as well as urban areas. In 2017, there were
708 coumas; the median couma had 223,133 inhabitants.
The ACS contains a rich set of background variables as well as information on
employment and earnings. For our key variable of interest -- the hourly wage – the ACS contains
two disadvantages relative to the CPS. First, data on hourly earnings are not reported directly in
the survey, but must be estimated by dividing the previous year’s annual earnings by the product
of weekly hours worked and yearly weeks worked. Each of these steps introduces measurement
error, especially for part-year workers, as the number of weeks worked is reported in bins rather
than as an exact number. This data issue adds noise to the hourly earnings variable, but not bias.
Second, since respondents are surveyed throughout the year, the reference period varies by the
month of the survey. To keep the analysis tractable, all responses are assigned the same reference
period (the calendar year before the survey).8
We use this hourly wage measure to estimate the median wage across all workers in the
couma, as well as average wages for a number of demographic groups. We identify three groups
of workers that might have high exposure to minimum wage work: people who have not
completed high school, people with high school degrees or less and teens (age 16-19). As a
placebo group, we use people with a bachelor’s degree or higher; this population is unlikely to
work minimum wage jobs. For each of these groups, we calculate couma annual average wages
as well as employment rates. All dollar amounts are adjusted for inflation to 2016 dollars, unless
otherwise noted.
For employment, our main outcome variable is the employment to population ratio
among people aged 16-70. When constructing this variable, we count as employed every
individual who worked at some time during the reference year. We also include measures of

6

Consistent PUMAs (CPUMAS) are defined by IPUMS; they are aggregations of one or more PUMAs:
https://usa.ipums.org/usa/volii/cpuma0010.shtml. PUMA boundary definitions change after each decennial each
census; in the ACS, the new definitions were implemented starting in 2012. CPUMAS represent the smallest
geographic units that are consistent across all the years in our sample.
7
We do not examine commuting patterns. For densely-populated areas, the relevant labor market could span more
than one couma.
8
If wages are growing faster than inflation, this procedure may cause us to overestimate median wages, in turn
underestimating the relative minimum wage and the minimum wage bite.
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weeks worked, full-year work (50-52 weeks worked in the reference year), usual weekly hours
and a binary indicator for full time work (usual weekly hours of 35 hours or more). For these
variables, we calculate the couma average over the full sample in each population of interest, as
well as average values conditional on working (excluding people with zero wage income).
Finally, in order to capture effects of minimum wages on households at the lower end of the
earnings distribution, we include measures of household and child poverty rates.9
These variables are then collapsed by couma and year, yielding a couma-by-year dataset
of median wages, average wages and employment rate for various demographics, as well as
household and child poverty rates. We merge the sample with data on state population, state
unemployment rates and state GDP from the University of Kentucky Center for Poverty
Research (UKCPR) database. Our main source of minimum wage data is the Vaghul and
Zipperer (2016) minimum wage database: the effective minimum wage is the highest of the state
and federal minimum wage. Importantly, we ignore sub-state (city and county) minimum wages.
4.2

Empirical models
The period we study contains substantial variation in state and federal minimum wage

policies. Our empirical analysis leverages this variation, estimating a set of regressions of couma
level wages and employment, controlling for area and year fixed effects, as well a parsimonious
set of couma and state-level control variables. In order for the regressions to estimate the causal
effects of the minimum wage, we require the parallel trends assumption to hold. That is,
conditional on the covariates in the regression model, the residual variation in minimum wages
within states should be uncorrelated with underlying trends in employment and earnings. The
models control fully for couma-specific factors that are constant over time, as well as aggregate
changes to the economy. However, the models could still yield biased estimates if the timing of
minimum wage changes is correlated with unobserved trends in outcomes. Such bias could be
present, if, for example, states are more likely to pass minimum wage legislation when the
economy is doing well.

9

In future work, we will use the QCEW data to examine minimum wage effects on wages and employment in the
most exposed detailed industries: food services and retail.
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We first estimate a set of scaled event-study models (Finkelstein et al. 2016), estimating
how average wages and employment rates change in the years before and after minimum wage
increases. The intuition behind these models is simple: Increases in the minimum wage should
not have any effects on earnings or employment in the years leading up to the policy change. Put
differently, if wages and employment rates rise in the years leading up to minimum wage
increases, the estimates from the generalized differences risk being biased upwards, reflecting
unobserved state trends rather than the policies we study.
To define events, we first include all year-on-year increase in the applicable minimum
wage (higher of state and federal) of 25 cents or more. Next, we require that the minimum wage
did not change for at least two years leading up to the event – this requirement ensures that we
are able to assess pre-trends. We do allow for additional changes to the minimum wage in the
years following the initial increase –minimum wage policies are typically phased in over several
years. To ensure we have enough post-periods to adequately capture effects of policy changes,
we exclude events occurring after 2014. For each event, we include up to four years of data
before and after the event year, though we do not require the sample to be balanced in event
time.
These criteria yield a total of 51 events: 46 states experience at least one qualifying event,
and 5 states experience two events during the sample period (see Appendix table A for a full
list). The differential timing of these policy changes will be the primary source of variation in
our empirical models. Crucially, the federal minimum wage increase in 2007-2009 will be a
qualifying event for most of the states; the exceptions are a handful of states that were already
above the new federal minimum. This pattern allows us to estimate effects of minimum wage
increases in regions with relatively low minimum wages (and low state median wages).
For each event, we define !" as the change in log min wage over the event window.
!" = $%&'(")*+ − $%&'(")-.
We can write the augmented event study specification as
A

0"12 = 31 + 32 + 5"2 6 +

7
:BCD,:EF

12

89:(",2) × !" ?@: + G"2

(1)

These models control for state-event and year specific intercepts as well as a vector of state and
couma characteristics: the models control for the state unemployment rate, state GDP per capita,
and log couma population.10 The primary coefficients of interest is the parameter vector @, which
captures the expected change in outcomes around the time of the policy change. As these
coefficients are only identified relative to each other, we follow convention and set the last preincrease period as the reference category, i.e. @ CF = 0. Moreover, we bin event time at the
earliest pre-period, that is, we set @CA = @CD .
If our empirical strategy is valid, there should be no systematic differential trends in
wages and employment in the years leading up to minimum wage increases. That is, for J = 0,
the estimated event time coefficients should be small and close to zero for all years leading up to
the minimum wage increase.
Meanwhile, for J ≥ 0, any positive (negative) effects of the minimum wage should show
up as a discontinuous jump (drop) in the estimated event time coefficients. Qualitatively, we
expect effects to show up as a discontinuous shift at time 0 (the year of the initial increase),
potentially increasing in magnitude over the post-period reflecting gradual phase-ins of
minimum wage policies. In this regression model, the event time indicators 9: are interacted
with our measure of the aggregate change in the log minimum wage over the event window. The
estimated sizes of the jump therefore indicate the (semi-) elasticities of employment and wages
with respect to the minimum wage.
Following the standard approach in the literature, we also estimate generalized
difference-in-differences models on the form
0"12 = 31 + 32 + 5"2 6 + $%&'("2 L + G"2

(2)

The econometric models presented in equations (1) and (2) form the basis of our empirical
analysis. However, the key focus of this brief is not the average wage and employment impacts
of higher minimum wages. Rather, we wish to estimate how impacts vary across localities with

10

For states with two events, we include a separate intercept for each of the two events. Similar models with coumaevent fixed effects rather than state-event fixed effects yield nearly identical results, which is as expected given that
minimum wage policies studied vary only at the state level (our analysis ignores county and city minimum wage
ordinances).
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different expected impacts. For each of the events in the sample, we calculate two coumaspecific measures of expected impact. First, we follow Cengiz et al and define the event-specific
Kaitz index as the ratio of the minimum wage at the end of the event window to the couma
median wage in the last pre-increase year.11 Second, we calculate the bite as the share of workers
in the final pre-increase year whose hourly wage is below the new minimum wage. These two
metrics will then be used to classify the localities in the events sample into subsamples; models
(1) and (2) are then estimated separately on each group.
4.3

Descriptive statistics
Relative minimum wages and minimum wage bites vary considerably more among

coumas than they do among states. We demonstrate this point in Figure 2, which uses federal and
state minimum and median wage data to plot the distribution of relative minimum wages and
minimum wage bites across coumas. The relative minimum wages and minimum wage bites are
displayed at the state (grey bars) and couma levels (white bars), respectively.
As Figure 2a shows, the distribution of couma-level relative minimum wages following
minimum wage increases is considerably wider than the distribution across states. While statelevel relative minimum wages vary between .35 and 61, couma-level relative minimum wages
vary between .26 and .82. Importantly, the maximum couma-level relative minimum wage is 35
percent higher than the maximum state-level relative minimum wage, and more than one-third
higher than in Cengiz et al. While the state-level relative minimum wage after minimum wage
increases exceeds 0.50 for less than 33 percent of Americans, a significantly larger share – 56
percent -- live in areas where the couma relative minimum wage reaches 0.50 or higher. Our
empirical analysis leverages this variation to analyze how employment responds to minimum
wage changes at these higher indices of minimum to median wages.
Figure 2b shows comparable histograms for the share of workers below the new
minimum wage when a minimum wage is increased—the minimum wage’s bite. Once again, the

11

Hyman Kaitz, a statistician at the Bureau of Labor Statistics, is credited with introducing this ratio into the
minimum wage literature.
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variation in the minimum wage bite associated with the minimum wage events is substantially
greater across coumas than among states.
One of our key metrics of the expected impact of minimum wage increases is the couma
relative minimum wage, defined as the ratio of the new minimum wage to the pre-increase
median. Figure 3 explores the relative importance of variations in the minimum wage and the
median wage in determining the ratio of the two measures across decile bins (labeled KR deciles
in the figure, for Kaitz ratios). Minimum wage levels are essentially the same in all the Kaitz
ratio deciles, while median wages fall monotonically with increases in the Kaitz ratio decile. The
variation in relative minimum wages between high and low Kaitz ratio coumas appears to come
almost entirely from variation in median wages, and not from minimum wage policy.
Figures 4a and 4b provide maps of relative minimum wages and average bites for each of
the minimum wage events in our sample.12 Figure 4a presents couma-level relative minimum
wages for each minimum wage event in the sample period. Figure 4b shows the bite, the share
below the new minimum wage, for each of the minimum wage events in the sample period. For
both metrics, the highest impact areas have the darkest colors. A comparison of figures 4a and 4b
indicates that the relative minimum wage and the minimum wage bite are highly correlated. The
figures also show that coumas with the highest relative minimum wages and bites are not limited
to one geographic area. Relative minimum wages are high in much of Arkansas, Florida, Kansas,
Louisiana, Maine, Nebraska and Oklahoma, in much of western and southern Texas, and in
much of the Pacific Northwest, including areas of California near the Oregon border. They are
not as high in Alabama, Mississippi and Missouri.
To see this more clearly, Figure 5 ranks states according to their population in localities
that are in the top quartile of relative minimum wages (upper panel, labeled Kaitz ratio in the
figure) and bite (lower panel). While the highest shares of high relative minimum wage areas are
found in two relatively low-wage, rural states (Montana and West Virginia), the overall picture is
more mixed. For instance, California, a state with high average wages that is implementing a $15

12

For the five states that have two events over the sample period, the map shows the first event only. States that
have no qualifying event are colored white. The map boundaries correspond to IPUMS-defined CPUMAs
(consistent pumas): coumas that represent a single county with several cpumas are all assigned the same value.
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minimum wage by 2022, has a higher share of the population living in high relative minimum
wage localities than do both Mississippi and Alabama, two of the nation’s poorest states.13
In Appendix A, we show similar graphs with the population share of each state that lives in
areas with bites above 0.15 and 0.2, and the share that live in areas with relative minimum wages
above 0.5 and 0.6, respectively. These figures show that for moderately high thresholds – 15
percent bite, 0.5 relative minimum wage – most states have at least some observations in the high
impact sample. At the higher thresholds, the remaining sample includes a substantial but smaller
number of states – 32 states have one or more couma-events where the bite is above 20 percent,
while 25 states have one or more couma-events with a relative minimum wage higher than 0.6.
Appendix Figure A2 shows the distribution of blacks, Hispanics and college graduates by
Kaitz ratio. High impact coumas have lower proportions of black workers. In contrast, the
proportion of blacks is higher in low-wage states, especially those in the South. Our high sample
of high-impact coumas includes many areas of California that are more populated by Hispanics
than by blacks.
Meanwhile, the proportion of college graduates in the workforce varies inversely with the
relative median wage. This result is not surprising, since median wages and education levels are
positively correlated. Nonetheless, the pattern is reassuring and supports using low impact
coumas for our counterfactuals.

5. Main results
We present first results using event study models and then our results using generalized
difference-in-difference methods.
5.1

Event- study models
Figure 6a presents estimated event study models of employment and earnings for individuals

with high school education or less. The panels on the left represent the effects of the minimum

13

Note that the two measures do not always line up. The most extreme case is South Dakota, which consists of a
single couma, where 100 percent of the population resides in high KR localities, while 0 percent of the population
resides in high bite localities.
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wage in localities with final relative minimum wages in the lowest quartile of the event sample.14
In this sample, the inflation-adjusted indices of the minimum wage at the end of the event
window to the median wage in the year before the minimum wage range between 0.26 and 0.46.
The panels on the right present the effects in localities with relative minimum wages in the
highest quartile; here the relative minimum wages range from 0.56 to 0.82. The two upper panels
present results for wages. The two lower panels present results for employment.
Higher minimum wages tend to have the largest effects on wages of less-educated workers in
areas where the relative minimum wage is higher. In the low relative minimum wage coumas,
the wage increase at the time of the minimum wage change is small; while point estimates tend
to be positive following the increase, these are indistinguishable from the slight pretrend in
wages for this sample. In the high impact regions, estimated event time coefficients tend to be
close to zero in the years before minimum wage increases for both wages and employment.
These results indicate the absence of pre-trends in wages and employment in high impact areas.
In these localities, we estimate a significant jump in event time coefficients for wages at time 0,
when the new, higher minimum wage is implemented.
Employment effects meanwhile do not appear to differ between the high and low impact
areas. The two lower panels show the effects on employment to population ratios, for individuals
between 16 and 70. The absence of a jump at time 0 indicates that effects on employment are
small to negligible in both samples.
To summarize to this point, the couma-level relative minimum wages appear to be
informative on the impact of the minimum wage: In the population of adults with high school or
less education, we find the largest wage effects in localities where the relative minimum wage is
high. However, this wage effect does not translate to job loss, even in the highest quartile event
subsample.
To assess the robustness of these findings, we estimate additional models that split the
sample by the bite of the minimum wage rather than by the relative minimum wage itself. These

14

Specifically, we define the event-specific relative median wages as the ratio of the highest minimum wage
observed in the event window to the median wage in the final pre-event year.
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models, which we present in Figure 6b, yield broadly similar conclusions. Wage effects are
clearly larger in high bite localities. Employment effects are small overall; in the high bite
subsamples they are close to zero.15
As Appendix Table A1 indicates, many of our events are generated by the federal
minimum wage increases from 2007 to 2009. Since this timing coincides with the onset of the
Great Recession, our analysis might be affected by the sharp declines in employment that began
during the Great Recession and extended into the first years of the economic recovery. Indeed,
Clemens and Wither (2019) find that minimum wage effects during this period did generate
negative employment effects. However, Zipperer (2016) presents evidence indicating that
Clemens and Wither do not sufficiently control for differential effects of the Great Recession
across industries and regions. We do not control for industrial and regional differences in our
analysis and yet we do not detect negative employment effects.
Thus far, our results indicate that higher minimum wages tend to increase wage rates in lowwage coumas, without reducing employment rates. These results suggest we should expect to see
a corresponding increase in incomes at low levels. Figure 7, which plots the estimated event
study models of poverty, indicates that this is indeed the case. In high relative minimum wage
coumas, poverty falls significantly after the minimum wage increase is implemented. In the low
relative minimum wage coumas, there is no significant effect on poverty rates, consistent with
the lack of statistically significant wage effects in these areas.

5.2

Generalized difference-in-difference estimates
We also estimate a generalized differences-in-differences regression model on the event

sample, replacing the event time coefficients with the contemporaneous values of the log
minimum wage. To define high and low exposure localities, we again use two event-specific
metrics: the relative minimum wage defined using the pre-increase median wage, and the bite—

15

In the high bite subsamples, the coefficients on employment tend to be negative, though not statistically
significant, in the post-period. However, there is a negative pre-trend in employment in this sample, indicating that
this result represents a differential trend rather than a causal impact of policy change.
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the share of workers with pre-increase wages below the new minimum. Specifically, we consider
localities where the relative minimum wage is above and below .5, respectively, as well as a
subsample of localities where the relative minimum wage is .6 or higher.16 We also examine
coumas with shares above and below 15 percent of below-minimum wage workers, as well as
coumas where 20 percent or more of the workers were paid below the new minimum wage.
Table 2 shows the results from this exercise. Overall, these results are consistent with the
findings from the event study models. For both metrics, higher minimum wages raise wages of
less-educated people more in areas where exposure is higher. This pattern holds for both people
without a high school degree as well as for people with high school or less. The wages of teens
tend to increase in all localities, though the size of the increase is larger in high impact coumas.
Overall, this pattern indicates that the two metrics – the Kaitz ratio and the bite – capture
variation in the impact of minimum wage policies.
Meanwhile, the model fails to find significant effects on employment for either of the
noncollege-educated samples or for teens. This result holds both in the pooled sample of all
localities (column 1) as well as across coumas. If high impact localities were less able to absorb
the higher wage costs, we might expect employment effects to be more negative in high Kaitz
ratio/high bite coumas; however, this does not appear to be the case. In fact, comparing point
estimates across columns (2) – (7) reveals a somewhat puzzling pattern: although not statistically
significant, employment point estimates tend to be larger and more positive in the high impact
coumas. We interpret this pattern as indicating possible differential employment trends in high
couma areas. As we will show below, this pattern is consistent with the pattern found in the
placebo sample.
To further compare these results with those in the literature, we calculate employment
elasticities with respect to the minimum wage and own-wage elasticities, using the estimates
from Table 1 as well as average employment rates in each subgroup. These estimates appear in
Table A2. In the pooled sample of all localities, our estimated own-wage elasticities for the three

16

That is, higher than the highest state-level relative minimum wage analyzed by Cengiz et al.
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high impact groups range from -0.159 to 0.176. These are well within the range of estimates
reported in the literature (see Harasztosi and Lindner 2019 for a review).
For the college-educated sample, the models find no effects on wages or employment in
the pooled sample. This result accords with what we would expect, given the low exposure of
this group to minimum wage work. Looking across coumas yields overall similar results for
wages, with the exception of a marginally significant and small negative wage effect in the
lowest Kaitz ratio subsample.
The placebo regressions find no significant effects on employment for college graduates
in the full sample of high Kaitz ratio and high bite coumas (defined as above 0.5/0.15
respectively) or for high bite coumas. For the sample with the highest bites (above 0.2), the
model finds a statistically significant positive effect on employment; in the sample with Kaitz
ratios above 0.6 employment effects are marginally significant. 17 This finding suggests some
possible misspecification in our models. Misspecification could result if changes in minimum
wages are correlated with unobserved employment growth in the highest Kaitz ratio coumas.
However, the sample of coumas with Kaitz ratios over 0.5 includes almost all the states, while
the sample with Kaitz ratios over 0.6 includes about half the states. The employment result for
the more limited sample may therefore reflect some selection effects. Such selection effects
could also account for the pattern of point estimates of employment effects for less educated
workers becoming larger and more positive in high impact samples, as the estimated
employment effects in the high bite samples are very similar across education levels. The lack of
pre-trends for this sample, shown in the previous section, also strengthens our confidence in the
overall results.
Finally, the last two rows show the effects on the poverty rate in the full population, as
well as on child poverty: a higher minimum wage significantly reduces these measures in high
exposure areas.
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The statistical significance of these results should be interpreted with some caution. We cluster standard errors on
state; in the highest bite subsamples, we have only 25 clusters. With few clusters, we are likely to underestimate
standard errors, as a result, the statistical significance of effects in this sample may be overstated.
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So far, the estimated models find no evidence of negative employment effects. However,
these results could be misleading if employers respond to higher wages by cutting back on hours
rather than by reducing head count. To address this possibility, we estimate effects of the
minimum wage on hours and weeks worked; these models are estimated on the full sample of all
people with high school or less as well as on the subsample of workers (that is, excluding nonworkers). The results, presented in Table 3, indicate no significant negative effects on hours or
weeks worked.18
We also estimate wage and employment outcomes for blacks, Hispanics and women. The
results, shown in Table A3, do not detect negative employment effects.
To summarize, the generalized differences-in-differences models indicate that while higher
minimum wages raise wages more in high-exposure areas, we do not see a corresponding
reduction in employment or hours. Importantly, this result holds even in areas where the
exposure rates are very high, including localities where more than one in five workers are
directly affected by the minimum wage.

6. Summary and conclusions
We use sub-state variation in median wages to array local areas according to the likely
effects of minimum wages. Doing so substantially expands the range of relative minimum wages
and minimum wage bites beyond the levels observed with state-level data. Our sample of relative
minimum wages in low-wage areas encompasses relative minimum wages as high as .82. This
ratio is comparable to the highest state-level relative minimum wages that would obtain if the
federal minimum wage was gradually increased to $15 by 2024. It lies well above the .59 ceiling
in previous minimum wage research.
Using American Community Survey data from 2005 to 2017, we estimate both event study
and generalized difference-in-difference models to analyze the effects of minimum wages on
wages, employment and poverty in areas with low and high relative minimum wages (low

18

In fact, the results suggest possible positive intensive margin effects in the lowest bite coumas: conditional on
working, hours and weeks worked both increase in this subsample.
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median wages) and with low and high minimum wage bites. We conduct these analyses among a
range of high-exposure groups (those with high school education or less, and teens). The results
are similar across all these groups. We find that minimum wages increase wages more in the
high impact areas, validating our methodological approach. We do not detect that minimum
wages decrease employment or hours in low or high impact areas. Minimum wage increases do,
however, reduce poverty rates among households and children. Overall, these results close the
gap between current minimum wage policy and evidence-based research.
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Figure 1 Entry-level wages for high school graduates since 2005

Source: Economic Policy Institute, State of Working America Data Library, “Entry level wages.”
Note: CPS average hourly wages for high school graduates age 17 to 20 and not enrolled in school.
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Figure 2a Histograms of ratio of state minimum wage to state and couma median wages
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Figure 2b Histograms of share below new minimum wage, for states and coumas
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Figure 3 Source of variation in the relative minimum wage by decile
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Figure 4 Relative minimum wage and minimum wage bite maps
a. Event relative minimum wages

b. Share below new minimum wage
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Figure 5 Population share in top quartile impact coumas
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Figure 6a Event Study Models by Relative Minimum Wage

Note: Figure shows event study models of log wage and employment, estimated on the sample of people age 16-70
with high school or less, by quartile of the couma relative minimum wage distribution.
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Figure 6b Event Study Models by Bite

Note: Figure shows event study models of log wage and employment, estimated on the sample of people age 16-70
with high school or less, by quartile of the distribution of share below new minimum wage

33

Figure 7 Event Study results, poverty

(a) KR quartiles

(b) Bite quartiles
Note: Figure plots estimated event study coefficients from equation (1) estimated on coumas in the top and bottom
quartiles of the relative minimum wage (Kaitz ratio) distribution. The dependent variable is an indicator variable
equal to one for people in households with incomes below the federal poverty line.
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Table 1

State-level relative minimum wages in 2021

Rank State

Minimum

Median

Relative minimum

wage

wage

wage

(1)

(2)

(3) = (1) / (2)

$ 11.00

$ 16.69

0.659

1

Arkansas

2

California

14.00

22.03

0.635

3

Arizona

12.24

19.40

0.631

4

Maine

12.24

19.46

0.629

5

Oregon

12.75

20.74

0.615

6

New Mexico

10.50

17.88

0.587

7

Washington

13.77

24.17

0.570

8

Colorado

12.24

22.17

0.552

9

Missouri

10.30

18.89

0.545

10

South Dakota

9.46

17.53

0.540

11

Vermont

11.20

20.82

0.538

12

New York

12.75

23.69

0.538

13

Massachusetts

13.50

25.51

0.529

14

Connecticut

13.00

24.59

0.529

15

Illinois

11.00

20.94

0.525

16

Nevada

9.75

18.63

0.523

7.25

20.25

0.358

$ 11.15

20.25

0.551

U.S.
Under HR 582

Notes: New York and Oregon have regional minimum wages; table shows base state rate. State data refer to enacted
policies. Future minimum wage increases for cost of living are computed assuming continued 2 percent growth per
year. 2021 median hourly wage projected from 2018 median hourly wage for all occupations, assuming continued
nominal wage growth of 3 percent per year.
Sources: EPI Minimum Wage Tracker; U.S. Bureau of Labor Statistics, May 2018 Occupational Employment
Survey.
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Table 2 Wage and employment effects: generalized difference-in-differences estimates
(1)
(2)
(3)
(4)
(5)
(6)
(7)
Localities:
All
KR<50%
KR>50%
KR>60%
LTMW<15%
LTMW>15%
LTMW>20%
Sample: Less than high school
Log wage
0.114***
0.0818
0.132***
0.175**
0.0601
0.156***
0.180**
(0.0370)
(0.0489)
(0.0371)
(0.0809)
(0.0504)
(0.0332)
(0.0676)
Employment
0.0109
-0.00864
0.0239
0.0413
0.00102
0.0145
0.0436
(0.0270)
(0.0253)
(0.0381)
(0.0596)
(0.0291)
(0.0399)
(0.0629)
Sample: High school or less
Log wage
0.0610**
0.00162
0.108***
0.179***
0.0203
0.0865***
0.146**
(0.0271)
(0.0224)
(0.0333)
(0.0601)
(0.0259)
(0.0312)
(0.0662)
Employment
-0.000074
-0.0185
0.0185
0.0375
-0.0152
0.0137
0.0303
(0.0190)
(0.0178)
(0.0245)
(0.0400)
(0.0174)
(0.0252)
(0.0313)
Sample: Teens
Log wage
0.161***
0.109*
0.209***
0.325**
0.109
0.210***
0.230*
(0.0527)
(0.0599)
(0.0679)
(0.122)
(0.0645)
(0.0655)
(0.126)
Employment
-0.0262
-0.0731
0.0297
0.0139
-0.0270
-0.0186
0.00341
(0.0358)
(0.0460)
(0.0344)
(0.0521)
(0.0489)
(0.0391)
(0.0587)
Sample: BA+
Log wage
0.0143
-0.0319*
0.0450
-0.0359
-0.0232
0.0299
-0.0694
(0.0211)
(0.0162)
(0.0366)
(0.0643)
(0.0192)
(0.0310)
(0.0552)
Employment
-0.00391
-0.0128
0.00918
0.0494*
-0.00724
0.00430
0.0521**
(0.00993)
(0.00949)
(0.0157)
(0.0273)
(0.0119)
(0.0142)
(0.0232)
Sample: all
Poverty
-0.00486
0.00309
-0.0162
-0.0878**
-0.00272
-0.0122
-0.0653**
(0.0102)
(0.00852)
(0.0174)
(0.0364)
(0.0104)
(0.0153)
(0.0316)
Child poverty
-0.00632
0.00514
-0.0194
-0.131**
0.00733
-0.0256
-0.0754
(0.0164)
(0.0172)
(0.0283)
(0.0579)
(0.0189)
(0.0236)
(0.0543)
Observations
5887
2213
3674
1225
2196
3691
1384
Couma-events
743
281
462
156
277
466
177
Note: All models control for state by event and year fixed effects, log couma population, log state unemployment rate and log state GDP. Observation
weighted by population. * p<0.10 ** p<0.05 *** p<0.01
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Table 3 Hours and weeks worked
Localities:
Sample: All HS or less
Weeks worked

(1)

(2)

(3)

(4)

(5)

(6)

(7)

All

KR<50%

KR>50%

KR>60%

LTMW<15%

LTMW>15%

LTMW>20%

0.979
(1.384)
0.0124
(0.0274)
0.434
(1.178)
0.0162
(0.0314)

2.646
(2.410)
0.0367
(0.0415)
1.280
(2.376)
0.0366
(0.0625)

0.0907
(0.678)
0.0151
(0.0143)
0.0826
(0.740)
0.00991
(0.0196)

0.590
(1.373)
0.00162
(0.0257)
0.193
(1.183)
0.0118
(0.0309)

1.614
(2.095)
0.0135
(0.0409)
-0.0457
(1.949)
-0.000265
(0.0488)

0.678
(0.892)
0.0112
(0.0269)
0.145
(0.640)
0.0130
(0.0255)

2.576**
(1.089)
0.0539*
(0.0279)
0.359
(1.393)
0.0241
(0.0548)

0.938**
(0.423)
0.0375**
(0.0182)
1.013**
(0.389)
0.0333**
(0.0147)

0.500
(0.823)
0.00320
(0.0240)
0.104
(0.640)
0.0135
(0.0255)

1.704
(1.281)
0.0282
(0.0371)
-1.175
(1.309)
-0.0251
(0.0459)

0.292
-0.401
(0.920)
(0.645)
Full year work
0.00753
0.00000640
(0.0180)
(0.0129)
Weekly hours
0.109
-0.191
(0.836)
(0.743)
Full-time work
0.0107
0.00339
(0.0220)
(0.0192)
Sample: HS or less, excluding non-workers
Weeks worked
0.612
0.546
(0.494)
(0.377)
Full year work
0.0181
0.0221
(0.0188)
(0.0172)
Weekly hours
0.543
0.863*
(0.423)
(0.456)
Full-time work
0.0235
0.0295*
(0.0171)
(0.0154)

Observations
5887
2213
3674
1225
2196
3691
1384
Couma-events
743
281
462
156
277
466
177
Note: Estimates for people age 16-70 with high school or less education. All models control for state by event and year fixed effects, log couma population,
log state unemployment rate and log state GDP. Observation weighted by population. * p<0.10 ** p<0.05 *** p<0.01
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7. Appendix A – Additional Exhibits
Figure A1 Population share by Kaitz ratio and bite

38

39

Figure A2 Share black, Hispanic and college graduates, by Kaitz ratio and bite
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Table A1 Minimum wage events
First event
Second event
State Year First yr (%) Total (%) Year First yr(%) Total (%)
AK
2010
5%
9%
AL
2007
10%
32%
AR
2009
11%
12%
AZ
2007
27%
32%
CA
2007
8%
11% 2014
11%
21%
CO
2007
29%
33%
CT
2009
5%
7% 2014
4%
13%
DC
2008
4%
14% 2014
13%
35%
DE
2007
5%
11% 2014
5%
12%
FL
2009
7%
7%
GA
2007
10%
32%
IA
2007
17%
32%
ID
2007
10%
32%
IN
2007
10%
32%
KS
2007
10%
32%
KY
2007
10%
32%
LA
2007
10%
32%
MA
2007
8%
11%
MD
2007
16%
32%
ME
2009
4%
9%
MI
2014
8%
11%
MN
2009
11%
14% 2014
9%
22%
MO
2007
23%
32%
MS
2007
10%
32%
MT
2007
16%
32%
NC
2007
16%
32%
ND
2007
10%
32%
NE
2007
10%
32%
NH
2007
23%
32%
NJ
2014
12%
13%
NM
2007
10%
37%
NY
2013
9%
20%
OH
2007
29%
33%
OK
2007
10%
32%
OR
2009
6%
6%
PA
2007
35%
35%
SC
2007
10%
32%
SD
2007
10%
32%
TN
2007
10%
32%
TX
2007
10%
32%
UT
2007
10%
32%
VA
2007
10%
32%
VT
2009
5%
5%
WA 2009
6%
6%
WI
2009
11%
11%
WY 2007
10%
32%
Note: table shows minimum wage events included in event study sample.
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Table A2 Employment elasticities and elasticities of the poverty rate
Localities:

(1)
All

(2)
KR<50%

Sample: Less than high school
El wrt MW
0.020
-0.038
El wrt own wage
0.176
Sample: High school or less
El wrt MW
0.008
-0.018
El wrt own wage
0.124
Sample: Teens
El wrt MW
-0.026
-0.114
El wrt own wage -0.159
Poverty - el wrt MW
Poverty all
-0.029
0.023
Child poverty
-0.030
0.031

(3)
KR>50%

(4)
KR>60%

(5)
LTMW<15%

(6)
LTMW>15%

(7)
LTMW>20%

0.076
0.576

0.068
0.390

0.013
-

0.031
0.196

0.091
0.505

0.037
0.341

0.082
0.456

0.002
-

0.019
0.222

0.041
0.284

0.086
0.413

0.130
0.400

0.013
-

-0.052
-0.247

-0.088
-0.383

-0.086
-0.080

-0.406
-0.470

-0.020
0.044

-0.065
-0.106

-0.305
-0.278

Observations
5887
2213
3674
1225
2196
3691
1384
Coumas
743
281
462
156
277
466
177
Note: Own-wage employment elasticities reported only for subsamples where the wage elasticity of the wage
with respect to the minimum wage was significant at the 5 percent level.
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Table A3 Wage and employment outcomes, high school or less, by gender and race/ethnicity
Localities:
Sample: Women
Log wage
Employment
Sample: Men
Log wage
Employment
Sample: Black/Hispanic
Log wage
Employment
Sample: White non-Hispanic
Outcome: Log wage

(1)
All

(2)
KR<50%

(3)
KR>50%

(4)
KR>60%

(5)
LTMW<15%

(6)
LTMW>15%

(7)
LTMW>20%

0.0719***
(0.0266)
-0.00365
(0.0190)

0.0457*
(0.0262)
-0.0188
(0.0210)

0.0904***
(0.0321)
0.0112
(0.0212)

0.120**
(0.0496)
0.0167
(0.0274)

0.0423
(0.0307)
-0.0172
(0.0199)

0.0907***
(0.0302)
0.00944
(0.0240)

0.124**
(0.0485)
0.0363
(0.0243)

0.0503
(0.0313)
0.00299
(0.0212)

-0.0319
(0.0291)
-0.0176
(0.0181)

0.117***
(0.0372)
0.0248
(0.0302)

0.210***
(0.0715)
0.0498
(0.0558)

0.00633
(0.0310)
-0.0104
(0.0182)

0.0766**
(0.0351)
0.0154
(0.0284)

0.156*
(0.0790)
0.0195
(0.0468)

0.0676**
(0.0301)
-0.0425
(0.0299)

0.0730**
(0.0356)
-0.0414
(0.0304)

0.0432
(0.0462)
-0.0447
(0.0441)

0.226**
(0.0964)
-0.0462
(0.0693)

0.0914**
(0.0344)
-0.0537
(0.0325)

0.0187
(0.0427)
-0.0386
(0.0376)

0.206**
(0.0949)
-0.0229
(0.0630)

0.0510*
0.0165
0.0778**
-0.0476
0.0282
0.0711*
-0.0667
(0.0290)
(0.0324)
(0.0368)
(0.0925)
(0.0368)
(0.0365)
(0.0868)
Outcome: Employment
0.00251
-0.0225
0.0270
0.0832**
-0.00996
0.0132
0.0455
(0.0170)
(0.0156)
(0.0239)
(0.0365)
(0.0172)
(0.0230)
(0.0373)
Observations
5887
2213
3674
1225
2196
3691
1384
Couma-events
743
281
462
156
277
466
177
Note: Estimates for subsamples of people age 16-70 with high school or less. All models control for state by event and year fixed effects, log couma
population, log state unemployment rate and log state GDP. Observation weighted by population.
* p<0.10 ** p<0.05 *** p<0.01
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Appendix B: Relationship to other estimators
In this paper, we use the Kaitz ratio and the bite of the minimum wage to rank coumas by
expected impact of minimum wage changes. Our variable of interest in the estimated models is
the minimum wage itself, parametrized as its natural logarithm.
In the literature meanwhile, the Kaitz ratio and the minimum wage bite are frequently
used as explanatory variables to estimate effects of minimum wages.19 In this appendix, we
discuss these methods in some detail and show how the results from these specifications compare
with the findings of our preferred models.
Equation B1 shows the first of the two specifications. The model is similar to our
preferred generalized difference-in-differences specification from equation (2). The key
difference is that the relative minimum wage / Kaitz ratio is the variable of interest. Note that in
these models we cannot replace the couma fixed effects with state fixed effects without changing
the results, as within-state Kaitz ratios typically vary significantly at a given minimum wage.
"#$ = &# + &$ + ()$ * + +,#$ - ./ + 0#$

(B1)

In model (B1), the parameter of interest - ./ is identified by within-couma variation in the ratio
of the minimum to the median wage. As discussed in the paper, this measure will in turn be
affected by changes to the median wage that result from local business cycle fluctuations, in
addition to changes in minimum wage policies.
The second model follows Card (1992), who uses variation in the bite of the minimum
wage to estimate effects on wages and employment. This model is frequently used to evaluate
minimum wage changes for which there is no control group, such as a national minimum wage
change that is binding for all localities. We have adapted the model somewhat to our setting-where we have multiple policy changes across states and years. Formally, we model outcomes in
couma-event c in state-event s year t:

19

For example, Wehby, Dave and Stewart (2018) use the relative minimum wage as their RHS variable; Card
(1992) and Bailey, DiNardo and Stewart (2018) use the minimum wage bite.
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"#5$ = &# + &5 × 789:5$ + &$ + ()$ * + (;:<=# × 789:5$ )- >?@A + 0#$

(B2)

where 789:5$ is an indicator variable that is equal to 1 in the year of the initial minimum change
and later years and ;:<=# is the “bite” of the minimum wage in couma c. As before, the bite is
defined as the share of workers whose hourly wage is less than the minimum wage at the end of
the four-year event window (to allow for phase-ins).20
Here, the parameter of interest - >?@A is identified from variation in the minimum wage
bite across coumas (within each state). That is, the effects of the minimum wage are identified by
comparing how outcomes change differentially following policy changes in localities where
different shares of the population are expected to receive a wage increase.
We show the results from these specifications in tables B1 and B2. Equation (1) yields
negative estimates of - ./ for wages for all three education groups: less than high school, high
school or less and bachelor’s degree or higher. This finding is consistent with lower median
wages correlating with lower wages across the board as well as higher relative minimum wages.
In other words, the standard criticisms against using the relative minimum wage as a minimum
wage metric appear to be validated. Meanwhile, employment effects are positive for less
educated workers and negative for the more educated group. Similarly, higher Kaitz ratios are
associated with significantly higher levels of poverty. Again, this result likely reflects changes in
the denominator of the Kaitz ratio rather than the minimum wage itself.
Table B2 shows results from equation (B2). Overall, these results seem more intuitively
plausible. Consistent with what we would expect if the models were correctly specified, these
models find significant effects of the minimum wage on wages for less-educated workers, but
not for the placebo samples of BA+ workers. Overall, the model fails to find significant
employment losses for the affected demographic groups. Meanwhile, a negative effect on
employment of more educated workers raises concerns about possible misspecifications.
To summarize, using the relative minimum wage as the RHS variable leads to
implausible results, such as negative effects on wages, and is not recommended. These findings

20

We follow Bailey et al. (2019) and use the share below the new minimum wage rather than the share between the
old and the new because of the significant measurement error in hourly wages computed from the ACS (weeks
worked is available only in bins).
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are consistent with our observation that variation in the relative minimum wage mainly reflects
variation in the median wage rather than in the minimum wage. Using the minimum wage bite as
the RHS variable generates more plausible results, but some concerns about misspecification
remain. Moreover, using the bite as the RHS variable assumes that minimum wage and
employment effects are proportional to the bite. Our preferred specifications explicitly allow for
wage and employment effects to vary across bites in a nonlinear manner; our results in the main
part of this paper show that the wage effects are indeed heterogeneous across bites. It may still be
the case that using the bite as a RHS variable is not problematic in some contexts. Nonetheless,
our analysis here provides a basis for preferring the specifications that we use in the main part of
this paper.
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Table B1 Wage and employment effects with the relative minimum wage as the RHS variable
(1)
Localities:
All
Sample: Less than high school
Log wage
-0.308***
(0.0967)
Employment
0.0939***
(0.0259)
Sample: High school or less
Log wage
-0.398***
(0.0505)
Employment
0.0304*
(0.0173)
Sample: Teens
Log wage
-0.0489
(0.0786)
Employment
0.0475
(0.0320)
Sample: BA+
Log wage
-0.326***
(0.0492)
Employment
-0.0633***
(0.0162)
Sample: all
Poverty

(2)
KR<50%

(3)
KR>50%

(4)
KR>60%

(5)
LTMW<15%

(6)
LTMW>15%

(7)
LTMW>20%

-0.143
(0.114)
0.0501
(0.0478)

-0.495***
(0.108)
0.121***
(0.0307)

-0.737***
(0.198)
0.123***
(0.0366)

-0.172
(0.118)
0.105*
(0.0527)

-0.453***
(0.111)
0.0801**
(0.0363)

-0.658***
(0.173)
0.131***
(0.0367)

-0.338***
(0.0539)
-0.0126
(0.0227)

-0.514***
(0.0593)
0.0557**
(0.0219)

-0.613***
(0.117)
0.0775**
(0.0288)

-0.332***
(0.0565)
0.0129
(0.0247)

-0.498***
(0.0585)
0.0374
(0.0240)

-0.591***
(0.0868)
0.0481*
(0.0269)

0.0773
(0.118)
-0.0235
(0.0501)

-0.210***
(0.0683)
0.0896**
(0.0395)

-0.265**
(0.0991)
0.0696
(0.0563)

0.0876
(0.119)
0.0597
(0.0592)

-0.188**
(0.0702)
0.0369
(0.0447)

-0.335***
(0.0707)
0.0702
(0.0504)

-0.356***
(0.0565)
-0.0526***
(0.0181)

-0.340***
(0.0504)
-0.0608**
(0.0241)

-0.503***
(0.0791)
-0.0601
(0.0445)

-0.351***
(0.0598)
-0.0619***
(0.0177)

-0.342***
(0.0516)
-0.0555**
(0.0236)

-0.525***
(0.0583)
-0.0500
(0.0358)

0.0890***
0.0723***
0.113***
0.131***
0.0833***
0.0989***
0.130***
(0.0119)
(0.0181)
(0.0181)
(0.0406)
(0.0225)
(0.0148)
(0.0351)
Child poverty
0.143***
0.115***
0.180***
0.198***
0.160***
0.144***
0.222***
(0.0247)
(0.0401)
(0.0299)
(0.0517)
(0.0386)
(0.0287)
(0.0503)
Observations
5887
2213
3674
1225
2196
3691
1384
Coumas
743
281
462
156
277
466
177
Note: All models control for couma by event and year fixed effects, log state population, state unemployment rate and state GDP per capita. Observations
weighted by population. * p<0.10 ** p<0.05 *** p<0.01
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Table B2 Wage and employment effects with the share wage<MW as the RHS variable
Sample:
Log wage
Employment
Observations
Coumas
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(1)
LTHS
0.177
(0.117)
0.0145
(0.0286)
6394
743

(2)
HS or less
0.254***
(0.0693)
-0.0113
(0.0239)
6394
743

(3)
Teens
0.302**
(0.136)
-0.00398
(0.0464)
6394
743

(4)
BA+
-0.0826
(0.0904)
-0.0639**
(0.0304)
6394
743
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Executive summary
In brief
This report reviews the international evidence on the impacts of minimum wages, as
well as recent research documenting the impact of the National Living Wage (NLW)
in the UK, to inform the UK government’s decisions on the future remit of the Low
Pay Commission (LPC) beyond 2020.
Overall the most up to date body of research from US, UK and other developed
countries points to a very muted effect of minimum wages on employment, while
significantly increasing the earnings of low paid workers. Importantly, this was
found to be the case even for the most recent ambitious policies.
Therefore, it concludes that, based on the overall weight of the available evidence,
there is room for exploring a more ambitious NLW remit in the UK in the coming
years, in the range of 60% to two-thirds of median hourly earnings.
However, given that the evidence base is still developing, it would also be prudent
to accompany more ambitious minimum wages with a clear mandate that the Low
Pay Commission (LPC) can use to implement, evaluate and recalibrate any proposed
changes to the NLW, thereby designing in responsiveness to any unforeseen impacts
if required.
To assist this, government should look to improve the evidence base and the quality
of data used in assessing the impact of minimum wages.

UK National Living Wage
The UK NLW now stands at £8.21 per hour, or 58.9% of median hourly earnings in
October 2019, with the government having a stated objective of raising this figure
to 60% by 2020, subject to sustained economic growth.
In 2018, the NLW covered close to 7% of UK workers aged 25 and over (excluding
first-year apprentices). Women are more likely than men to be paid at the 2018
NLW, and more part-time workers earn the NLW relative to full-time workers.
Coverage varies depending on the size of different economic sectors in a given
region. Wholesale and retail trade, and accommodation and food services sectors
account for the highest shares of workers affected by the NLW.

Evidence
The potential benefits of minimum wage policy in terms of higher earnings for low
paid workers, reduced public benefits, and increased perceived fairness should be
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juxtaposed against the potential costs: reduced employment and hours for the low
paid.
There is good evidence that the labour market is not always characterised by a
simple, perfectly competitive supply and demand framework. Rather, firms appear
to have a degree of wage setting power. In an imperfectly competitive labour
market, a higher minimum wage could reduce vacancies and turnover instead of
destroying jobs. Of course, eventually a higher minimum wage will lower
employment. Exactly how far one can push the minimum wage before job losses
start becoming pronounced is an empirical question.
In the US, a large body of high-quality research has investigated the impact of
minimum wages on employment. Overall, this body of evidence points to a relatively
modest overall impact on low wage employment to date. Recent work helped
identify how this impact may vary by the level of the minimum wage. Across US
states, the best evidence suggests that the employment effects are small up to
around 59% of the median wage. Evidence using sub-state county-level variation
found this to hold even in lower wage counties where the minimum stood at up to
81% of the median wage. Research conducted for this report also finds that in the 7
US states with the highest minimum wage, where the minimum is binding for
around 17% of the workforce, employment effects have been similarly modest.
Not all US studies suggest small employment effects, and there are notable counter
examples. However, the weight of the evidence suggests the employment effects are
modest. Moreover, recent research has helped reconcile some of the divergent
findings. Much of this divergence concerns how different methods handle economic
shocks that affected states differently in the 1980s and early 1990s, a period with
relatively little state-level variation in minimum wages. When using data from the
last 25 years (the period with most state-level minimum wage variation), different
methodologies tend to be much more in accordance with each other. Moreover,
when it comes to adult low-wage workers, the evidence is also more consistent
cross methodologies.
In the UK, research on the impact of the National Minimum Wage (NMW) was
reviewed extensively by a Low Pay Commission (LPC) report in 2016. The LPC
concluded that in general there was little effect on employment but found some
evidence that the NMW had led to small reductions in hours.
More recent research on the impact of the National Living Wage suggests that its
introduction did not have a substantial negative effect on low wage employment
(though one study finds some impact on part-time female workers, similar to
findings for the NMW).
Research conducted for this report comparing wage and employment changes
across demographic and regional groups finds similarly small impact on
employment and hours from the 2016 introduction of the NLW.
The evidence of little impact on low wage employment is also consistent with recent
research on minimum wages increases in Germany and Hungary.
Small employment effects imply that firms adjusted to higher minimum wages in
other ways. The evidence base on other margins of adjustment is much less well
developed than the employment literature. However, there is clear evidence for
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prices being an important margin of adjustment, as well as some more limited
evidence of impacts on profits and productivity.
Overall, existing research therefore points to a muted effect of minimum wages on
employment, while suggesting that minimum wages significantly increase the
earnings of low paid workers. Especially for the set of studies that consider broad
groups of workers, the overall evidence base suggests an employment impact of
close to zero. These ex post evaluations point to a much more modest impact on
employment than often assumed in prospective simulation studies.
However, the evidence base on the effects of high minimum wage levels is still
developing. Careful consideration therefore needs to be given to the implementation
of any ambitious future policy.

Implementation
A more ambitious minimum wage policy should be paired with clear guidelines for
the LPC to recommend and evaluate changes in the National Living Wage.
In particular, there needs to be a clear mandate for the LPC to pause and reconsider
if the evidence suggests significant losses in jobs for those affected by the policy.
Since lowering the nominal NLW is highly unlikely for a variety of reasons, the main
revision would occur through allowing inflation to erode the value of the NLW, were
it to exceed the desirable target level based on the evidence.
It is also important to improve the data infrastructure available to the LPC and
academics to facilitate timely evaluation. To support evidence-based decision
making, the government should:
a) Consider how Annual Survey of Hours and Earnings (ASHE) data, one
of the most common data sources currently used for minimum wage
evaluations in the UK, can be available to the LPC further in advance
of its decision making.
b) Consider whether to change the month when the NLW/NMW are
increased to avoid increases in the same month as ASHE data is
collected.
c)

Following best practice among peer countries, go further in providing
access to administrative data for labour market research. One
promising avenue is to make the HM Revenue and Customs (HMRC)
Real Time Information (RTI) administrative database on earnings
available for conducting evaluations of labour market policies, like the
NLW upratings, in a timely manner.

The LPC has been a tremendous success story. Going forward, the LPC may wish to
consider:
d) Developing more off the shelf methods for evaluating the minimum
wage policy. While the LPC should certainly continue to commission
research, it would be useful to have some standardized evaluation
tools that have already been stress-tested.
e)

Commissioning less frequent, major evaluations from leading
researchers.

4

Conclusion
With these structures in place, the report concludes that the evidence to date is
consistent with exploring a higher post-2020 NLW up to two-thirds of median
hourly earnings, beyond its current trajectory that will take it to 60% of the median
by 2020.
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Chapter 1
Introduction – motivation for a
minimum wage, and current policy
context
1.1
Five years before the 1938 introduction of the first national minimum wage
in the United States, then President Franklin Delano Roosevelt proclaimed that “No
business which depends for existence on paying less than living wages to its workers
has any right to continue in this country…By living wages, I mean more than a bare
subsistence level — I mean the wages of a decent living.” (1933, Statement on
National Industrial Recovery Act).1 This statement tapped into a pervasive sentiment
that sometimes market wages may fall below what is considered a “living wage” by
social standards, and that it is the role of public policy to correct this. Such a
sentiment is not unique to President Roosevelt or the U.S by any means. Similar
motivations have led to the introduction of minimum wages throughout the world
over the past hundred years. When the United Kingdom introduced its National
Minimum Wage (NMW) in the late 1990s, then Prime Minister Tony Blair specifically
noted in his written comment to the House of Commons that the NMW would
“provide a wage floor to remove the worst excesses of low pay and exploitation
of workers.”
1.2
Some of the motivation behind abolishing low wages reflects concerns
about what is fair remuneration for an hour or a day’s work. This type of concern
for fairness runs deep in the human psyche. There is a widespread sense that it is
unfair of employers to take advantage of workers who may have little recourse but
to work at very low wages (Kahnemann et al. 1986).2 For example, experimental
studies have documented that the preference for fairness in transactions is strong:
individuals are often willing to sacrifice their own payoffs to punish those who are
seen as acting unfairly (Fehr et al. 2009).3 People also strongly support banning
transactions that they see as being exploitative of others — even if they think such a
ban would entail some economic costs (Fehr and Fischbacher 2004).4 Such fairness
concerns may be particularly pronounced if wage inequality is growing, and wages
at the bottom fail to keep up with rest of the economy—which has been empirically
true in much of the developed economies since the 1980s. It is, then, perhaps not

1 President Franklin Delano Roosevelt, Statement on National Industrial Recovery Act). July 1933
2 Kahnemann et al., ‘Fairness as a Constraint on Profit Seeking: Entitlements in the Market’, 1986
3 Fehr et al., ‘A Behavioral Account of the Labor Market: The Role of Fairness Concerns’, 2009
4 Fehr and Fischbacher, ‘Third-party punishment and social norms’ 2004
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surprising that we have seen a groundswell of interest in exploring higher minimum
wages across the globe in recent years.
1.3
The UK introduced its NMW policy in the late nineties, having established an
independent Low Pay Commission (LPC) comprising academics as well as employer
and employee representatives, in 1997.(5) In 1999, two minimum wage rates were
introduced, one for workers aged 22 and over, and the other for those aged 18-21.
Both rates underwent gradual increases over the next fifteen years, with the
structure of the rates undergoing three shifts.
1.4
Today, the UK has five minimum wage rates (Table 1), with the government
having introduced a separate National Living Wage (NLW) rate for workers aged 25
and over (excluding those in the first year of apprenticeship) in April 2016. The NLW
was also underpinned by concerns revolving around fair compensation for low paid
workers. The 2016 LPC remit stated that the government’s aim was “to have NMW
rates that help as many low-paid workers as possible without damaging their
employment prospects”, and that the government intended to “see a higher wage
for more experienced workers and so is introducing a premium for workers aged 25
and over”.6
1.5
The NLW rate in 2016 was £7.20 per hour, with the government having a
stated objective of raising this to 60 percent of hourly median earnings by 2020,
subject to sustained economic growth. The NLW now stands at £8.21 per hour
(Table 1).

Table 1.A: UK NLW and NMW rates
Group

2010 rate
(£/hr)

April 2018 rate
(£/hr)

April 2019 rate
(£/hr)

% increase, April
2018 – April 2019

£5.93*

£7.83

£8.21

4.9%

21-24 year olds

£5.93

£7.38

£7.70

4.3%

18-20 year olds

£4.92

£5.90

£6.15

4.2%

16-17 year olds

£3.64

£4.20

£4.35

3.6%

Apprentices

£2.50

£3.70

£3.90

5.4%

NLW (25+)

*The NLW was introduced in April 2016, prior to which the same (NMW) rate applied to all workers aged 21 and over.

1.6
The impact of the NMW/NLW on the hourly earnings distribution is visible in
Chart 1.A, which plots the distribution for workers aged 25 and over in 1999, 2008,
2015 and 2018. The increases in the NMW/NLW rates applying to these workers
over time are evident from the rightward trajectory of the spikes around these rates
in the distribution.

5 Prior to that, there were a number of wages councils that set wage rates by sectors, but these were largely abolished by 1992.
6 Department for Business, Innovation and Skills. National Minimum Wage: Low Pay Commission Remit 2016. 2015; Further, the
2019 LPC remit stated that: “The Government continues to build an economy that works for everyone. Making work pay for the
lowest earners in our society is a core part of our commitment.” [BEIS (2019). The National Living Wage and National Minimum
Wage: Low Pay Commission Remit 2019.]
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Chart 1.A: The hourly earnings distribution for workers aged 25 and over in the
UK (1999, 2008, 2015 and 2018)*

Source: Analysis of ONS ASHE data (1999-2018) *The NMW applied to all workers aged 22
and over in 1999 and 2008 and to all workers aged 21 and over in 2015, whereas the NLW
applied to all workers aged 25 and over in 2018 [NMW/NLW rates: April 1999 NMW: £3.60,
October 2007 NMW: £5.52, October 2014 NMW: £6.50, April 2018 NLW: £7.83 – based
on LPC (2019). 20 years of the National Minimum Wage: A history of the UK minimum wage
and its effects.]

1.7
The ‘bite’ of the minimum wage (its ratio to median hourly earnings, also
known as the “Kaitz index”) has followed an increasing trend over time (Chart 1.B).
At the inception of the NMW in April 1999, the LPC estimated its bite to be 45.6%.7
After the bite reached a level of 50.3% in April 2007, the cautious increases in the
NMW in the financial crisis and recovery years (2008-2015) led to slower growth
and the bite increased only to 52.5% in April 2015. Thereafter, the introduction of
the NLW led to the bite rising more rapidly. The NLW bite was estimated at 56.4%
in April 2016.8 With an estimated October 2019 ‘bite’ of 58.9%, the NLW has a bite
target of 60% in October 2020.9

7 Low Pay Commission, ’20 years of the National Minimum Wage: A history of the UK minimum wage and its effects’, 2019
8 Ibid.
9 Low Pay Commission, ‘National Minimum Wage: Low Pay Commission Report 2018’, 2018
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Chart 1.B: The ‘bite’ of the NMW/NLW for workers aged 25 and over (1999-2020)

Source: Figure 2.5 in LPC (2018). National Minimum Wage: Low Pay Commission Report
2018. LPC estimates using adjusted earnings data based on ONS data: ASHE without
supplementary information, April 1999-2004; ASHE with supplementary information, April
2004-06; ASHE 2007 methodology, April 2006-11; and ASHE 2010 methodology, April
2011-18, standard weights, UK; and earnings forecasts from HM Treasury panel of
independent forecasts (2018), and Bank of England average earnings forecasts (2018).
Notes: a. Bites (the ratios of the NMW/NLW to median hourly earnings) from mid-year 2018
are based on earnings forecasts and may change when out-turn data is available. b. Data
include all apprentices (as it is not possible to identify apprentices prior to 2013).

1.8
In Spring 2019, then Chancellor Phillip Hammond suggested that the LPC’s
post-2020 remit should include “the objective of ending low pay in the UK,” where
“low pay” was based on the commonly used definition of two-thirds of median
earnings. At the same time, an increase of the “bite” of the minimum wage to a
level above 60% would place the UK as having one of the highest national minimum
wages among developed countries.
1.9
To better understand what a more ambitious post-2020 remit might entail,
it is instructive to look at the empirical evidence on the impact of minimum wages,
especially as it relates to potential unintended consequences such as reduced
employment growth.
1.10 This report reviews what the best international evidence suggests about the
impact of minimum wages, with particular attention to recent, high quality
evaluations of more ambitious minimum wage policies. Special emphasis is placed
on recent research documenting the impact of the NLW in UK, as well as the impact
of recently implemented high minimum wages in numerous states in the US.
Following the review of evidence, the report provides guidance for thinking about
an ambitious post-2020 remit. In summary, the report concludes that the evidence
to date is consistent with exploring a higher NLW up to two-thirds of the median
wage. At the same time, it is important that the LPC be able to use timely empirical
evidence to modulate the uprating based on economic conditions, with a clear
mandate to reconsider if the minimum wage is deemed to be hurting employment
prospects of low-wage workers. Given the critical role that the LPC has played in the
9

success of the minimum wage setting the UK, it vital that the LPC’s independence is
respected, and that it has the discretion to depart from a target if facts on the
ground suggest so. It is also important to improve the data infrastructure available
to the LPC and other researchers to conduct timely evaluations, and a number of
suggestions are offered that can better facilitate evidence-based decision making.
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Chapter 2
Who would be affected by a higher
National Living Wage
2.1
As a starting point, it is important to understand how the share and
composition of the workforce would change when considering higher levels of the
NLW. This section outlines coverage rates and worker characteristics at the NLW and
further up the earnings distribution, up to the median hourly earnings level, for
2018. Moreover, while the overall coverage rate is instructive, it is also important to
understand how the coverage rates may differ across various regions of the UK.
Finally, as discussed below, the sectoral composition of the workforce can play an
important role in determining the effect of the policy on the labour market; for this
reason, we will also consider how the sectoral composition shifts with alternative
levels of the NLW.
2.2
Chart 2.A plots the number of workers who are covered by different bands
of the hourly earnings distribution, beginning with an upper limit of the 2018 NLW
(£7.83 per hour) and moving (only) this upper limit further up in £1 intervals up to
the median hourly earnings level, and the corresponding shares of the eligible (25+)
workforce. The skewed shape of the earnings distribution means that the increase in
coverage from a £1 increase in the hourly earnings threshold declines as we move
further up the distribution. (Chart 2.B). To put this in perspective, in terms of the
2018 wage distribution, two-thirds of the median wage for workers aged 25+
would be around £1 above the 2018 NLW and would see an increase in the
coverage rate from around 7% to 22%.
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Chart 2.A: Number of workers / Share of eligible workforce under different NLW
levels

Source: Analysis of ASHE (2018) data The eligible workforce includes those entitled to the
NLW (aged 25 and over and not in the first year of their apprenticeship) and paid below or
within 5 pence of the NLW. Results are weighted using the ASHE survey low pay weights.

2.3
Women are more likely than men to be paid at the 2018 NLW, and more
part-time workers earn the NLW relative to full-time workers (Chart 2.C). Although
full-time male and female workers comprise a relatively small share of the workforce
covered by the current NLW, their numbers rise quite rapidly further up the hourly
earnings distribution. On the other hand, the number of part-time female workers
covered by the NLW and up to £2 above the NLW is fairly high but rises at a slower
rate further up the distribution.
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Chart 2.B: Coverage of male, female, full-time and part-time workers* across
different hourly pay bands:

Source: Analysis of ASHE (2018) data. The eligible workforce includes those entitled to the
NLW (aged 25 and over and not in the first year of their apprenticeship) and paid below or
within 5 pence of the NLW. Results are weighted using the ASHE survey low pay weights.
*Full-time workers are defined as those working for more than 30 paid hours per week (or
25 or more paid hours for the teaching profession).
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Chart 2.C: Coverage of male, female, full-time and part-time workers* across
different hourly pay bands: II (FT: full time, PT: part time)

Source: Analysis of ASHE (2018) data. The eligible workforce includes those entitled to the
NLW (aged 25 and over and not in the first year of their apprenticeship) and paid below or
within 5 pence of the NLW. Results are weighted using the ASHE survey low pay weights.
*Full-time workers are defined as those working for more than 30 paid hours per week (or
25 or more paid hours for the teaching profession).

2.4
Coverage increases differently across sectors as we move further up the
hourly earnings distribution. Chart 2.D shows that at the NLW, the highest coverage
rates are found in the accommodation and food service and administrative and
support service sectors. As we move further up the hourly earnings distribution,
coverage rates increase particularly rapidly in these sectors and in wholesale and
retail trade, health and social care, and agriculture.
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Chart 2.D: Selected sectoral coverage rates by hourly pay band*

Source: Analysis of ASHE (2018) data. The eligible workforce includes those entitled to the
NLW (aged 25 and over and not in the first year of their apprenticeship) and paid below or
within 5 pence of the NLW. Results are weighted using the ASHE survey low pay weights.
*Other sectors include mining and quarrying; electricity, gas, steam, and air conditioning
supply; water supply, sewage, waste management, and remediation activities, information
and communication, financial and insurance activities; professional, scientific, and technical
activities; and other service activities.

2.5
Further, Chart 2.E captures how some sectors have higher coverage rates
than others within each hourly earnings band. In particular, wholesale and retail,
trade and accommodation, and food services account for the highest shares of
workers affected at the NLW, but their shares gradually fall further up the hourly
earnings distribution. Conversely, manufacturing accounts for a smaller share of
NLW earners, but this share gradually rises as we move up towards a higher hourly
earnings limit. An increase in the NLW to around two-thirds of the median wage
(i.e., NLW+£1) would only modestly increase the manufacturing share of covered
workers from around 7% to 9%. We will return to the issue of manufacturing
coverage when we review the evidence on employment effects by sector.
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Chart 2.E: Sectoral composition of covered workers within hourly pay bands*

Source: Analysis of ASHE (2018) data. The eligible workforce includes those entitled to the
NLW (aged 25 and over and not in the first year of their apprenticeship) and paid below or
within 5 pence of the NLW. Results are weighted using the ASHE survey low pay weights.
*Other sectors include mining and quarrying; electricity, gas, steam, and air conditioning
supply; water supply, sewage, waste management, and remediation activities, information
and communication, financial and insurance activities; professional, scientific, and technical
activities; and other service activities. As all sectors are covered in this graph, the shares of
affected workers within each pay band shown here total 100% (after rounding).

2.6
Coverage rates also vary quite differently by region as we move further up
the hourly earnings distribution. As shown in Chart 2.F, regions such as Northern
Ireland and the East Midlands have the highest proportions of their workers earning
at or below £8.88 (£1 above the 2018 NLW). While Scotland and the South East
register the highest proportionate increases in coverage as we move up the
distribution, the percentage point increases are highest in Wales and the North East.
A £1 increase in the NLW would be associated with coverage rates varying between
10% and 24% across the 12 regions.
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Chart 2.F: Regional coverage rates by hourly pay band

Source: Analysis of ASHE (2018) data. The eligible workforce includes those entitled to the
NLW (aged 25 and over and not in the first year of their apprenticeship) and paid below or
within 5 pence of the NLW. Results are weighted using the ASHE survey low pay weights.

2.7
Moreover, as we move up the hourly earnings distribution, higher shares of
the workers covered are based in Scotland, the South East and London (Chart 2.G
highlights this by presenting how the regional shares of workers covered within
wage bins change as we move up the distribution).
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Chart 2.G: Share of workers covered in each region within hourly pay bands*

Source: Analysis of ASHE (2018) data. The eligible workforce includes those entitled to the
NLW (aged 25 and over and not in the first year of their apprenticeship) and paid below or
within 5 pence of the NLW. Results are weighted using the ASHE survey low pay weights.
*As all regions are displayed in this graph, the shares of affected workers within each pay
band shown here total 100% (after rounding).

2.8
Overall, data on employee earnings in 2018 indicates that increasing the
NLW to around two-thirds of the median hourly wage would likely substantially
increase the coverage rate to around 20%. The composition of covered workers
would shift towards more full-time workers. The composition would also shift away
from accommodation and food services and administrative services, and towards
retail and health care, and a slight increase in the manufacturing share. The increase
in coverage would be substantial across all regions of the UK. However, the
composition of covered workers would also shift away from the Northern Ireland
(lower wage region) and London (high wage region) while rising in South East,
Scotland and East (middle wage regions).
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Chapter 3
A framework for understanding the
costs and benefits of minimum
wages
3.1
While minimum wages raise pay at the bottom, this benefit needs to be
traded off against the possible costs of imposing such a standard. The most
prominent cost in the policy debates over minimum wages relate to the unintended
consequence for the low-wage workers themselves: that employers may cut back on
hiring, leading to possibly fewer jobs or work hours for low wage workers. Here we
review the theoretical basis for explaining the employment effects of the minimum
wage, which can help us interpret the existing evidence and help form reasonable
projections of how the effect of the minimum wage may be heterogeneous by
structure of the economy and the bite of the policy.
3.2
The concern about unintended consequences of minimum wages on
employment comes from basic supply and demand: when labour is made more
costly, employers may hire less of it. In the standard model of supply and demand,
competition between employers ensures that wages are equal to the “value
marginal product of labour”—the value of what a worker contributes to the
employer’s production. It is also assumed that this marginal product is diminishing
in the number of workers hired; holding all other inputs like machinery and
materials constant, additional workers will make smaller economic contributions.
This diminishing marginal product leads to a downward sloping demand curve for
labour. Market wages are set where this demand meets the supply of workers. In
such an environment, a government mandated wage standard above the market
wage will produce some job loss.
3.3
Of course, just because there may be some job losses does not make a policy
undesirable if there are other benefits from it (including increasing perceived fairness
and reduced overall reliance on public assistance). The relevant issue is the
magnitude of such job losses. The standard supply and demand framework suggests
that job losses for lower-skilled workers at minimum wage jobs will be larger when:
• low-skilled workers are more easily substituted with other inputs like
machinery or higher skilled workers. In this case employers will react to a
higher minimum wage by reducing use of lower skilled workers and
increasing other input use.
• the demand for goods and services produced using minimum wage
labour are very price sensitive (or elastic). In this case employers cannot
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easily pass on the higher costs to consumers as prices, and this leads to
further cutback in production and hiring.
3.4
One implication is that if minimum wage workers cannot be easily
substituted with machinery or higher skilled workers, job losses may be modest.
Similarly, if it is easy to pass on the added costs of production to consumers, job
losses may also be modest. For example, many manufacturing sector jobs are
relatively more easily replaced with automation. In addition, manufacturing goods
are typically tradable goods, whose prices may be set internationally; this makes it
more difficult for manufacturing firms to raise their prices when their labour costs
rise than would be true for retailers or other service-sector firms. For this reason, it is
important to assess the sectoral composition of workers affected by different levels
of the minimum wage – as we do in the next section when we review the empirical
evidence.
3.5
The discussion above assumes that the labour market is perfectly
competitive, which means wages are set by a “labour market” and not by individual
employers. However, this may not be a realistic assumption, since there is a lot of
evidence of important frictions in the labour market which may give firms some
degree of wage setting (or monopsony) power. (See reviews by Ashenfelter, Farber
and Ransom 2010;1 and Manning 2011).2
3.6
Why might this be the case? One reason is that there are “search frictions”
due to costs of finding jobs and filling vacancies (Manning 2003).3 There are good
jobs and bad jobs at the low end of the labour market, and movements between
these lead to vacancies and turnover. The impact of a higher minimum wage may
be quite different in such a monopsonistic market. Under monopsony, in some cases
employment may be constrained by the supply of labour to the firm, and not the
firm’s demand for labour. If a low-wage employer is required to raise its pay, fewer
of its workers will leave to take other jobs. This means fewer vacancies at that
employer, which can raise the actual number of realized jobs. Additionally, there is
an indirect effect of fewer workers leaving to other firms: this means other
employers are more likely to fill their job openings from the ranks of the
unemployed, which tends to keep unemployment down. So while higher costs may
dissuade some employers from creating new positions, it also helps other employers
recruit and retain workers. In other words, some increases in the minimum wage
can reduce vacancies and turnover instead of destroying jobs.
3.7
An additional source of monopsony power comes from the fact that not all
jobs are equally valued by all workers, even for a given wage level. For example, ease
of commuting, work culture, flexibility, or relationship with supervisors and coworkers are “amenities” at jobs whose value may differ substantially across workers.
The more varied are the valuations, the less sensitive is recruitment and retention to
the exact pay level, which leads employers to have a degree of wage setting power.

1 Ashenfelter, Farber and Ransom, ‘Labor Market Monopsony. Journal of Labor Economics’, 2010
2 Manning, ‘Imperfect Competition in the Labor Market’ 2011
3 Manning, ‘Monopsony in Motion’ 2003
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(See Card, Cardoso, Heining and Kline 20184, and Dickens, Manning and Butcher
20125 for more.)
3.8
Of course, even with monopsonistic competition in the labour market, a
sufficiently high minimum wage will lead to labour demand being the binding
factor, as employers may not want to fill a vacancy even if they can do so more
easily. Eventually, a higher minimum wage is very likely to lower employment.
However, some increases in the minimum wage may have little negative effect on
employment in a monopsonistic labour market.
3.9
The extent to which this is true depends on both the structure of the labour
market (such as degree of monopsony power), sectoral composition of workers
which can affect the impact of automation or ability to pass wage costs through to
consumer prices. Exactly how far one can push the minimum wage before the job
losses start becoming pronounced is, of course, an empirical question. In our
discussion of this empirical evidence below, we will also keep in mind exactly how
the effect of the minimum wage may vary by the “bite” or level of the minimum
wage.

4 Card, Cardoso, Heining and Kline, ‘Firms and Labor Market Inequality: Evidence and Some Theory’, 2018
5 Dickens, Manning and Butcher, ‘Minimum Wages and Wage Inequality: Some Theory and an Application to the UK’ 2012
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Chapter 4
Evidence on minimum wage
research: impact on incomes and
employment
4.1
Most modern evaluations of minimum wage policies use “quasiexperimental” variation which study how outcomes change following a change in
the minimum wage laws. There are two important concerns about what groups of
workers to study to assess the impact of a policy intervention: the choice of a
“treatment group” of workers likely affected by the minimum wage, and the choice
of a “control group” of workers who are unaffected by the policy, but who are
otherwise similar to the treatment group.
4.2
In most cases, minimum wages affect too small a share of the workforce to
be able to plausibly detect an impact of the policy (whatever it may be), by studying
aggregate outcomes like economy-wide employment or unemployment rates, or
measures of average wages. This requires researchers to focus on narrower
subgroups of workers or jobs when doing an evaluation. The most common
approach in the literature to date is to consider high-impact demographic groups
like teens (or young workers) who are disproportionately likely to earn minimum
wages (e.g., Neumark and Wascher 1992,1 Card 1992,2 Allegretto et al. 2011)3. An
attractive aspect of this strategy is that we are likely to detect a clear effect on the
average wage of a group like teens, giving us confidence that whatever effect we
find on employment (or other outcomes) is likely to be meaningful. At the same
time, if the effects are heterogeneous across groups, a focus on a very narrow group
may produce misleading inferences about the overall effect of the policy on lowwage workers.
4.3
A different approach focuses on incumbent workers (e.g., Currie and Fallick
4
1996, Stewart 2004,5 Clemens and Wither 2019)6 who categorize by their preintervention wage and track their employment outcomes over time. The advantage
of this approach is that the selected workers are highly likely to be affected by the
1 Neumark and Wascher, ‘Employment effects of minimum and subminimum wages: panel data on state minimum wage laws’
1992
2 Card, ‘Using regional variation in wages to measure the effects of the federal minimum wage’ 1992
3 Allegretto et al. ‘Do minimum wages really reduce teen employment? Accounting for heterogeneity and selectivity in state panel
data’, 2011
4 Currie and Fallick, ‘The Minimum Wage and the Employment of Youth: Evidence from the NLSY’,1996
5 Stewart, ‘The employment effects of the national minimum wage’, 2004
6 Clemens and Wither, ‘The minimum wage and the Great Recession: Evidence of effects on the employment and income trajectories
of low-skilled workers’, 2019
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minimum wage change. A disadvantage is that it only allows us to study the effect
on incumbent workers, and not on those who were not working right before the
policy change.
4.4
Besides looking at low-wage workers, there is also a set of work that looks at
low-wage firms (e.g., Katz and Krueger 1992;7 Card and Krueger 1994;8 Harasztosi
and Lindner 2019).9 This is a focus on low-wage jobs as opposed to workers; one
possible limitation is that the workforce composition may change in response to the
minimum wage increase, or there may be reallocations across firms. Finally, a
number of recent studies have considered as an outcome the number of low-wage
jobs paying at, or slightly above, the new minimum wage (e.g., Cengiz et al. 2019;10
Jardim et al. 2018).11 This is sometimes called the “bunching” approach because of
the focus on the spike or bunching of jobs just around the minimum wage. This
approach allows us to assess how a minimum wage affects to total number of jobs.
While the impact on the total number of low-wage jobs may not tell us who is
actually employed in those jobs, supplementary analysis combining demographic
and the bunching approach can assess possible labour-labour substitution across
various worker groups.
4.5
A second critical issue in estimating the effect of a policy intervention is to
construct the “counterfactual” scenario—i.e., what would have happened to an
outcome (e.g., employment or wages) were it not for the policy change. Many
modern evaluations use a difference-in-differences technique, which compares how
an outcome changes in the “treatment group” or affected workers following the
intervention, as compared to the change in the outcome for a suitably chosen
“control group” of workers who are unlikely to be affected by the policy. In practice,
such control groups can be other jurisdictions where the policy did not change (as in
comparing states across the US), higher wage workers, or comparing across high
and low wage regions and/or demographic groups. The latter two approaches are
more common in contexts like the UK, where the minimum pay standards do not
vary by region (unlike, say, US or Canada).
4.6
In a difference-in-differences evaluation, a key concern revolves around the
plausibility of the “parallel trends” assumption: that absent the intervention, the
outcomes in the treatment and control groups would have evolved in a parallel
fashion. Whether this assumption holds in specific contexts has been an important
topic of scholarly disagreements about the employment effects of minimum wages
(e.g., Neumark Salas and Wascher 2014;12 Allegretto et al. 2017).13 There are a
number of tests economists have developed to help assess the plausibility of the
“parallel trends” assumption. This includes assessing whether there were preexisting trends in outcomes across the treatment and control groups even prior to
the intervention. Additionally, it is sometimes useful to test whether we find a
7 Katz and Krueger, ‘The Effect Of The Minimum Wage On The Fast Food Industry’, 1992
8 Card and Krueger, ‘Minimum Wages and Employment: A Case Study of the Fast-Food Industry in New Jersey and Pennsylvania’,
1994
9 Harasztosi and Lindner, ‘Who Pays for the Minimum Wage?’, 2019
10 Cengiz et al., ‘The Effect Of Minimum Wages On Low-Wage Jobs: Evidence From The United States Using A Bunching Estimator’,
2019
11 Jardim et al., Minimum Wage Increases, Wages, And Low-Wage Employment: Evidence From Seattle’, 2018
12 Neumark, Salas and Wascher, ‘More On Recent Evidence On The Effects Of Minimum Wages In The United States’, 2014
13 Allegretto et al., ‘Credible Research Designs For Minimum Wage Studies: A Response To Neumark, Salas, And Wascher’, 2017

23

measured effect on outcomes that should not be plausibly affected by the policy; if
we do, that indicates a likely problem with the research design.
4.7
When the simple parallel trends assumption does not hold in a difference-indifferences design, there are a number of strategies available to researchers. This
includes adjusting for either long or short-run trend differences between treatment
and control groups, though these may rely on strong parametric assumptions.
Alternatively, researchers can try to find more similar control groups. This could
entail using neighbouring areas which tend to be more similar, though there is a
worry about spillovers across the jurisdictional border (e.g., Dube Lester and Reich
2010).14 Another alternative is to find control groups that exhibit similar preintervention evolutions in the outcomes or other characteristics, as is done using
matching, synthetic controls (Dube and Zipperer 2015;15 Neumark, Salas and
Wascher 2014)16, or factor models (Totty 2017).17
4.8
The issue of a credible counterfactual will play an important role in our
discussion of the literature below as we assess the reliability of the findings from a
rather large set of studies.

Evidence from the U.S.: leveraging local variation in
minimum wages
4.9
A disproportionate share of minimum wage studies have used data from the
United States. One reason for this is because among developed countries, the US is
somewhat unique in having a tremendous amount of variation in the effective
minimum wages across various localities, especially in recent years. This makes the
U.S. somewhat of a proverbial lamppost under which economists have often looked
when it comes to uncovering the effects of minimum wages.
4.10 The US federal minimum wage was established in 1938. Between 1938 and
1980, the minimum wage roughly kept pace with the median wage via periodic
legislative action. However, during the 1980s the real minimum wage declined to
below $7/hour in current (2019) dollars, and over the past 20 years, the minimum
wage has fallen or remained stable, reaching a historical low of $6.66/hour in 2006
prior to the last increase, and now standing $7.25/hour.
4.11 The stagnant federal minimum wage has led states to raise their minimum
above the federal standard, beginning in late 1980s, but especially since 2000.
Today, 29 out of the 50 states (and the District of Columbia) have state minimums
that exceed the federal standard. The increasing use of state minimum wages has
led to the blossoming of the “new minimum wage research” since the early 1990s,
using cross-state variation in minimum wages. There is a large literature that has
looked at this question with sometimes different conclusions (Card and Krueger

14 Dube, Lester, and Reich, ‘Minimum Wage Effects Across State Borders: Estimates Using Contiguous Counties’, 2010
15 Dube and Zipperer, ‘Pooling Multiple Case Studies Using Synthetic Controls: An Application to Minimum Wage Policies’, 2015
16 Neumark, Salas and Wascher, ‘More On Recent Evidence On The Effects Of Minimum Wages In The United States’, 2014
17 Totty, ‘The Effects of Minimum Wage on Employment: A Factor Model Approach’, 2017
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1994, 2000;18 Neumark and Wascher 2000;19 Dube Lester and Reich 2010;20
Neumark Salas and Wascher 2014;21 Allegretto, Dube, Reich, Zipperer 2017;22 Meer
and West 2016;23 Cengiz Dube Lindner and Zipperer 2019).24
4.12 While the evidence sometimes varies by the specific method used, it’s useful
to start with the big picture. A useful survey of the evidence from this “new
minimum wage research” literature is provided by Wolfson and Belman (2014)25 in
their book What Do Minimum Wages Do? Much of the literature they survey consist
of effects of minimum wage on the employment in low-wage groups (such as
restaurant sector, or teenage workers). They key measure they consider is the
“minimum wage employment elasticity” (MWE) which is defined as the percentage
change in employment divided by percentage change in minimum wage.
𝑀𝑊𝐸 =

%Δ 𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡
%Δ Minimum Wage

4.13 The range of estimates of this large literature can be usefully summarised by
the following histogram of 439 estimated elasticities of employment or hours for
various low-wage groups with respect to the minimum wage, derived from 23
separate studies and reported in Belman and Wolfson (2014). Some are negative
while others are positive, but they are centred around zero. The median MWE is
around -0.05, which is economically small given the groups studied are typically
teens and restaurant workers, where a substantial share (around 40%) of workers
earn at or near the minimum wage. Overall, the authors conclude that it was
unlikely that the minimum wage increases under study led to statistically or
economically meaningful job losses.

18 Card and Krueger, ‘Minimum Wages and Employment: A Case Study of the Fast-Food Industry in New Jersey and Pennsylvania’,
1994; Card and Krueger, ‘Minimum Wages and Employment: A Case Study of the Fast-Food Industry in New Jersey and
Pennsylvania: Reply’, 2000
19 Neumark and Wascher, ‘Minimum Wages and Employment: A Case Study of the Fast-Food Industry in New Jersey and
Pennsylvania’, 2000
20Dube, Lester, and Reich, ‘Minimum Wage Effects Across State Borders: Estimates Using Contiguous Counties’, 2010
21Neumark, Salas and Wascher, ‘More On Recent Evidence On The Effects Of Minimum Wages In The United States’, 2014
22Allegretto, Dube, Reich, and Zipperer, ‘Credible Research Designs for Minimum Wage Studies: A Response to Neumark, Salas, and
Wascher’, February 2017
23Meer and West,’ Effects Of The Minimum Wage On Employment Dynamics’, 2016
24Cengiz, Dube, Lindner and Zipperer, ‘The Effect Of Minimum Wages On Low-Wage Jobs: Evidence From The United States Using
A Bunching Estimator’, 2019
25 Belman and Wolfson, ‘The New Minimum Wage Research’, 2014
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Chart 4.A: Distribution of minimum wage employment elasticities from the
minimum wage literature

Source: Preface to 2015 edition of Card and Krueger’s Myth and Measurement, using data
from Belman and Wolfson (2015).

4.14 A similar conclusion was reached by other economists doing formal metaanalysis, a well-defined statistical approach of pooling the results from a large
number of separate analyses. A meta-analysis conducted by Doucouliagos and
Stanley (2009), along with one released in 2015 by Belman and Wolfson, also
conclude that the overall impact of minimum wages on employment is small.26 In
addition, a number of meta-analyses have found a tendency in the literature to
“over-publish” statistically-significant negative findings, which means if anything a
simple average of estimates might be somewhat biased towards finding job losses
(Andrews and Kasy 2019); we return to this point below.27
4.15 While useful, there are several limitations to the above summary of the
literature. First, the MWE is not a particularly useful way of summarizing the impact
of minimum wages when comparing across groups and minimum wage
experiments with very different “bite” of the policy. For example, consider case A,
where a minimum wage increase that is binding for 10% of the workers overall,
15% of those in retail, and 40% of those in restaurants, versus case B, where it’s
binding for 5% overall, 10% in retail and 30% of those in restaurants. Study # 1
may use case A, and report the estimate for restaurants (40% bound), while another
study # 2 may use case B and retail (10% bound). The bite of the policy is quite
different across the two studies because in general case study # 1 is using a more
generally binding minimum wage increase, and because it is using a generally lowerwage group. A more useful measure that accounts for these discrepancies is the
“own-wage employment elasticity” (OWE), which tells us how employment for the
specific group responds to an increase in the average wage of that group induced
by the minimum wage change. (This is sometimes also referred to as an estimate of
the “labour demand elasticity” which is an accurate description if the labour market
is perfectly competitive. But since it may not be, this report uses the more general
term “own-wage employment elasticity”.) In practice, this can be estimated by

26 Doucouliagos and Stanley, ‘Publication Selection Bias in Minimum-Wage Research? A Meta-Regression Analysis’, 2009; Belman
and Wolfson, ‘15 Years of Research on U.S. Employment and the Minimum Wage’, 2016
27 Andrews and Kasy,, ‘Identification of and Correction for Publication Bias ‘, 2019
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dividing the MWE by the elasticity of the average wage of the group with respect to
the minimum wage (the average wage elasticity, or AWE):

𝑂𝑊𝐸 =

%Δ 𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡
(%Δ 𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑊𝑎𝑔𝑒 )
%Δ 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑊𝑎𝑔𝑒
(%Δ 𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑊𝑎𝑔𝑒 )

=

𝑀𝑊𝐸
𝐴𝑊𝐸

4.16 A generally more binding minimum wage increase, and use of a sub-group
for whom the minimum wage is more binding, will tend to produce a larger average
wage elasticity (i.e., the denominator above). This normalizes the MWEs to produce
a more apples-to-apples comparison. Unfortunately, not all studies actually report
the effect on the group average wage, which makes it difficult to meaningfully
compare employment estimates across studies. However, focusing on the studies
that do report both allows a more informative evaluation of the existing evidence
base. The magnitude of the OWE is important: for example, an OWE=-1 implies
that job losses and wage gains fully cancel out, and the affected group sees no net
increase in total earnings. In contrast, an OWE of say -0.1 implies a very small
impact of employment; the increase in total earnings to the group in this case is
only slightly smaller than the “no job loss” scenario. While all categorizations are
inherently arbitrary, we can roughly think of an OWE less negative than -0.4 as small
in magnitude, between -0.4 and -0.8 as medium, and more negative than -0.8 as
large.
4.17 Chart 4.B shows estimates of the OWE from 55 studies where it is possible
to construct this estimate. We started with the list compiled by Harasztosi and
Lindner (2019),28 and Brown and Hamermesh (2019),29 and then added other
(especially more recent) publications that also provide both wage and employment
effects. In almost all cases, only a single (preferred or baseline) estimate is used from
each study; the sole exceptions are Ericksson and Pytlikova (2004)30 who provide
separate estimates for the Czech Republic and Slovakia ; Bell (1997)31 who provides
separate estimates for Colombia and Mexico; Totty (2018)32 who reports estimates
for teens and restaurant workers; and this report (Dube 2019) which provides
separate estimates for U.S. and U.K. Estimates from the U.S. studies are in blue.
Pooling across 36 estimates from the U.S. (regardless of the group under study), the
median estimate is -0.17. In other words, if we simply aggregate across all the U.S.
studies, the proportionate change in employment is much smaller than the change
in wage (around 1/6 as large). This OWE is quite small in economic terms, and
consistent with the findings around the MWE reported above.
4.18 Note that the majority of these U.S. estimates (26 out of 36) are based on
narrow subgroups (like teens, restaurant or retail workers, lower-educated
immigrants), and are delineated by open circles (from the U.S.), triangles (from the
U.K.), or squares (from other countries). These estimates include studies conducted
using a variety of methods, including comparing border counties (e.g. Dube Lester

28 Harasztosi and Lindner, ‘Who Pays for the Minimum Wage?’ 2019
29 Brown and Hamermesh. ‘Wages and Hours Laws: What Do We Know? What Can Be Done?’, 2019
30 Ericksson and Pytlikova, ‘Firm‐level Consequences of Large Minimum‐wage Increases in the Czech and Slovak Republics’, 2004
31 Bell, ‘The Impact of Minimum Wages in Mexico and Columbia’, 1997
32 Totty, ‘The Effects of Minimum Wage on Employment: A Factor Model Approach’, 2018
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Reich 2010, 2016),33 estimates using a factor model to construct data driven
counterfactuals (Totty 2017), synthetic control methods (Dube and Zipperer 2015),34
more standard difference-in-differences approach (e.g., Zavodny 2000,35 Neumark
and Nizalova 2007),36 difference-in-differences approach controlling for statespecific trends and/or regional controls (e.g., Addison et al. 2012, 37Allegretto et al.
2011). 38 For this set of 26 estimates from the U.S., the median OWE is -0.19.

33 Dube, Lester and Reich, ‘Minimum Wage Effects Across State Borders: Estimates Using Contiguous Counties’, 2010; Dube, Lester,
and Reich, ‘Minimum Wage Shocks, Employment Flows and Labor Market Frictions’, 2016
34 Dube and Zipperer, ‘Credible Research Designs for Minimum Wage Studies: A Response to Neumark, Salas and Wascher’,, 2015
35 Zanvodny, ‘The effect of the minimum wage on employment and hours’, 2000
36 Neumark and Nizalova, ‘Minimum Wage Effects in the Longer Run’, 2007
37 Addison et al., ‘Minimum Wages, Labor Market Institutions, and Female Employment and Unemployment: A Cross-Country
Analysis’, 2012
38 Allegretto et al, ‘Do Minimum Wages Really Reduce Teen Employment? Accounting for Heterogeneity and Selectivity in State
Panel Data’, 2011
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Chart 4.B: Own-wage employment elasticities from the minimum wage literature

4.19 A limitation of using narrow subgroups is that the estimate may not be
representative of the overall impact of minimum wage policies. This is especially
because much of the literature, especially in the US, has revolved around teens; for
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example, roughly half of the studies reviewed in Belman and Wolfson (2016) focus
on this subgroup.39
4.20 The reason for this focus on teens is because a large share of teen workers
(nearly half) earn near the minimum wage: as a result, it is easier to detect an effect
(whatever it might be) for this group than by, say, studying all workers in the
workforce or even groups like those without a college degree. At the same time,
there are many reasons to question the representativeness of teen estimates: for
example, only around 20% of minimum wage workers in the U.S. today are teens,
and this share has fallen substantially since the 1980s. The second most common
group studied in the U.S. literature are restaurant workers: again, this arises from
the fact that there is a substantial impact on wages of this group overall, ensuring
the employment effects are informative. At the same time, there are limitations on
focusing on a specific sector, including both representativeness of the impact for
low-wage jobs overall, possible substitution across workers of different skill types
within a particular sector, and possible reallocations of low-wage workers across
sectors. Ideally, we would like to estimate the overall impact on low wage jobs, and
additionally provide estimates for specific subgroups based on policy interest – for
instance as adults with lower educational credentials—and not simply for groups
like teens for whom it is easier to detect an effect.
4.21 This is exactly the approach taken in Cengiz, Dube, Lindner and Zipperer
(2019), which arguably provides the most complete picture to date of how
minimum wages impact low wage employment in the United States. The basic idea
is as follows. Imagine the minimum wage rises from $9 to $10 an hour in Nebraska.
There should be fewer jobs paying below $10 in Nebraska after the policy is
enacted. Some of those jobs that would have paid below $10 are now simply
paying $10 or a bit more; other jobs may be destroyed if the costs exceed benefits
to employers. By comparing how many fewer jobs under $10 there are due to the
policy to how many additional jobs are paying $10 or slightly above, we can infer
the total change in low wage jobs caused by the minimum wage policy change. Of
course, it is possible that wages would have risen even absent the policy change in
Nebraska; to account for that we compare the changes in sub-$10 jobs and above$10 jobs in Nebraska to the same in other states that did not raise the minimum
wage. Finally, the study pools across 138 prominent minimum wage changes
instituted between 1979 and 2016 across various states.

39 Belman and Wolfson, ‘15 Years of Research on U.S. Employment and the Minimum Wage’, 2016
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Chart 4.C: Effect of the Minimum Wage on Jobs Throughout the Wage
Distribution – 5-year Change in Employment by Wage Bins

Source: Reproduced from Cengiz, Dube, Lindner and Zipperer (2019).

4.22 Summarising the key findings, Chart 4.C shows the effect of an average
minimum wage increase on the wage distribution at each wage level relative to the
minimum wage. Minimum wage increases led to a clear reduction in jobs below the
new minimum wage, confirming that the minimum wages we study are binding.
However, the reduction in jobs paying below the minimum was balanced by a sharp
increase in the number of jobs paying at the new minimum, along with additional
increases in jobs paying up to $5 above the new minimum. As the figure also
shows, there is virtually no change in employment higher up in the wage
distribution. This is reassuring, as it is unlikely that a minimum wage increase would
lead to large changes in jobs paying much more to begin with. Overall, then, lowwage workers saw a wage gain of 7% after a minimum wage increase, but little
change in employment over the five years following implementation.
4.23 Finally, and importantly, Cengiz et al. also provide (the first time in this
literature) a clear measure of how the marginal impact of the minimum wage may
vary by the bite of the minimum wage, as measured by the minimum-to-median
wage ratio. As expected, for higher bites, more workers are affected, as indicated by
the “missing jobs” below the minimum wage in Chart 4.D. However, nearly all these
jobs seem to have been upgraded and not destroyed, as indicated by the rising
number of “excess jobs” paying at or slightly above the minimum for events with a
bigger bite. Overall, there is little indication of job losses for events going as high as
59% of the median wage, as indicated by the flat profile of employment change in
relation to the bite of the minimum wage.
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Chart 4.D: Heterogeneity of the effects of minimum wages by the bite of the
policy

Source: Reproduced from Cengiz, Dube, Lindner and Zipperer (2019).

4.24 To provide further evidence on the impact of more ambitious minimum
wages, this report updates the findings for Cengiz et al. (2019) using data from
states that have substantially raised the minimum wage in recent years. Seven states
raised their minimum wage to at least $10.50 by 2018; most of these states are on
a path to increase the minimum wage to anywhere between $12 and $15 over the
coming years. These states include California, Oregon, Washington, Colorado,
Massachusetts, New York and Maine. On average, the minimum wage rose by
around 30% in these states since the policies were enacted; the average minimumto-median wage ratio is around 53% (but is slated to rise even further in coming
years). Importantly, the coverage rate is quite high: on average around 17% of the
workforce earned below the new 2018 minimum prior to implementation, making
these policies highly relevant when considering an increase in the NLW to two-thirds
of the median (given the expected coverage rate of around 20%). The details behind
the estimates are provided in Technical Annex A to this report.
4.25 Using a similar event-study analysis as in Cengiz et al., Chart 4.E shows the
evolution of changes in “missing jobs” below the new minimum wage and the
“excess jobs” above in the treated state as compared to states that did not raise the
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minimum wage over the 2010-2018 period. There was a clear and sharp fall in the
jobs paying below the new minimum, indicating the policies were strongly binding.
The fall in the missing jobs is more than twice the magnitude here than in the
Cengiz et al. sample, confirming that these policies had much higher coverage rates.
At the same time, similar to Cengiz et al. findings, the number of jobs paying at or
slightly higher than the minimum are virtually identical to the number of missing
jobs, keeping the total number of low wage jobs constant. The estimated OWE for
the last year (i.e., at date “2” in the figure below or 2018 in calendar time) is 0.32
(S.E. 0.37), which is very similar to the Cengiz et al. findings. (Chart 4.B labels this
estimate as “Dube 2019, this report”.) The effects for high impact subgroups—
those without a high school degree, or generally likely to be low-wage workers—are
also similar, ruling out substantial labour-labour substitution (see technical annex A).
Overall, these findings suggest that the recent enactment of high minimum wages
in US states have been absorbed with little loss in employment to date.

Chart 4.E: Impact of a change in minimum wage on excess and missing jobs over
time – States with minimum wages exceeding $10.50

Source: Author’s calculations, see Technical Annex A for details.

4.26 One important observation is that the size of the wage spillovers (i.e., wage
increases for those who were already earning at or above the new minimum wage)
are bigger for higher levels of minimum wages. Cengiz et al. (2019) found that
around 40% of the overall increase in wages is from spillovers, as opposed to
bringing wages up to the new minimum; in contrast, more than half of the overall
wage increases are from such spillovers when we consider the seven states with
large recent minimum wage increases.
4.27 There are several other recent estimates that provide an “overall” (or at least
close to) estimate for the OWE. Cengiz (2019) uses machine learning tools to
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identify likely minimum wage workers using demographic information (such as age,
education, race, gender, immigration status, rural versus urban status, etc.). His
baseline group can successfully predict (out of a sample) nearly three-quarters of
minimum wage workers, making the estimates highly externally valid for the overall
low-wage population. He then uses both state and federal minimum wage changes
between 1996 and 2017 to estimate wage and employment effect for this group of
affected workers, using a variety of approaches to construct the counterfactual. His
preferred specification uses an interactive fixed effects approach which generalises
the difference-in-differences approach to allow violations of the “parallel trends”
assumption. The OWE estimate is 0.31 (S.E. 0.30). Importantly, he also shows that
for adults (18 or older), there is only modest variation in estimates of the OWE
across specifications including the standard difference-in-differences approach.
4.28 Monras (2019) uses an event-based design using state and federal increases,
but finds a strong positive pre-existing employment trend for the group under study
(those with a high school degree or less).40 He using a linear pre-trend extrapolation
to account for this and, with correction, he finds a sizable negative employment
effect with an implied OWE of around -0.6; however, his estimates are not
sufficiently precise to rule out positive OWEs, in part because the wage estimates in
his studies are quite small. (This is not surprising given the rather broad group he
studies, whose average wages are not sizably affected by minimum wage policies.)
The specific pre-trend extrapolation used in Monras also raises some concerns as it
relies on strong assumptions. We don’t know if the linear trend fitted using a few
years of pre-treatment data would continue for years afterwards. Monras mentions
that these pre-existing trends only arise from inclusion of federal minimum wage
increases, and that events using state minimum wage increases do not exhibit such
trends. However, he does not report estimates for this set of cleaner events. Cengiz
et al. (2019) use a larger of state-level minimum wage increase, and for a much
larger set of affected groups. They find no pre-existing employment trends, and also
find employment estimates to be much less negative.
4.29 Neumark Schweitzer and Wascher (2004)41 provide short-run (1 year) effect
on wages and employment by pre-treatment wage of incumbent workers from the
1989-1997 period. For workers earning no more than 10% above the new
minimum, their implied OWE including hours and employment is around -0.23 (S.E.
0.1).42 43

40 Monras, ‘Minimum Wages and Spatial Equilibrium: Theory and Evidence’, 2019
41 Neumark, Schweitzer and Wascher, ‘Minimum Wage Effects throughout the Wage Distribution’, 2004
42 They also report lagged effects. However, given the structure of the data (Current Population Survey only allows construction of a
12 month panel) it is not possible to credibly estimate the actual 2-year-out effect based on pre-treatment wage. Their reported
wage effects for the second year are negative, which likely reflects the problem with their design.
43 Another study that merits a discussion is Clemens and Wither (2019), who compare employment probabilities of workers
previously earning low wages following the federal minimum wage increase in 2008-2010, comparing states bound by the federal
policy and those that were not—because they had state minimums exceeding the new federal standard. They find a large
reduction in employment for low-wage workers following the federal minimum wage increase. (They do not provide an estimate
of the wage effect, preventing us from constructing an OWE estimate for Figure 11.) However, there are several concerns with
their analysis. First, their estimates depend critically on how exactly one controls for the downturn in the housing market in the
Great Recession. They use a housing price index as a control, and the estimates are sensitive to its inclusion. However, if one
additionally accounts for construction (and other sectoral) composition of low-wage workers prior to the minimum wage increase,
the employment estimates are closer to zero (Zipperer 2016). Moreover, it is unclear the extent to which we can generalize from
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4.30 Several recent studies have gone back to consider a large increase in the
federal minimum wage coverage in the 1966 expansion of Fair Labor Standards Act
(FLSA). Prior to 1966, service industries like retail, restaurants, or laundries were not
covered by the FLSA. Both Bailey et al. (2018)44 and Derenoncourt and Montialoux
(2019)45 both consider the impact of this large and persistent increase in the
minimum wage due to FLSA expansion, using slightly different methodological
approaches. While Bailey et al. use the variation in the bite of the policy change
using pre-intervention shares of workers earning below the new minimum,
Derenoncourt and Montialoux use the presence of state laws that had expanded
coverage before 1966 as the source of variation. Importantly, both studies find
large, immediate impact on wages but at most modest overall impact on low-wage
jobs. The OWE estimate in Bailey et al. is -0.17 (SE=0.07) while for Derenoncourt
and Montialoux it is 0.02 (SE=0.06).46
4.31 Godoy and Reich (2019)47 use county-level48 evidence by bite of minimum
wages from recent US state minimum wage increases through 2017. They consider
low wage counties, where the bite of the policy is much higher, and compare wage
employment trends for those without a college degree in states raising the
minimum wage versus those that did not. Using this granular information at the
county level is quite valuable, because the bite of the policy is much more
heterogeneous across counties than across states. For example, they are able to
show evidence of wage and employment effects for counties where the minimum is
as high as 81% of the median wage. The authors find clear evidence that the
average wage rose sharply following the implementation of the policy, but
employment change was close to zero. The implied overall OWE is 0.00 (S.E. 0.20)
as reported in Figure 11. Going beyond the overall effect, they also look at the
heterogeneity of the effect by quartiles of the bite. As expected, the effect size on
average wages was much higher for high bite events. At the same time,
employment trends were flat prior to the change for these events, and remained so
in the four years following implementation. For the minimum wage events where
the Kaitz index exceeded 60%, the OWE was 0.21 (S.E. 0.23), which rules out all but
modest reductions in employment.

estimates which study the impact of minimum wage increases in the middle of the deepest economic downturn since the Great
Depression.
44 Bailey et al., ‘The Economic Impact of a High National Minimum Wage: Evidence from the 1966 Fair Labour Standards Act’, 2018
45 Derenoncourt and Montialoux, ‘Minimum Wage and Racial Inequality’, 2019
46 The two studies do find somewhat different outcomes for some subgroups; while Bailey et al. find some evidence of job loss for
African Americans, Derenoncourt and Montialoux do not find any effect on African American employment.
47 Godoy and Reich, ‘Minimum Wage Effects in Low-Wage Areas’, June 2019
48 More precisely, they look at “Couma’s,” which sometimes are bigger than counties when the finest aggregation in the Census
(public use micro area’s, or PUMA’s) is coarser than the county.
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Chart 4.F: Event study estimates of the impact of minimum wages on average
wages and employment – jurisdictions in the top quartile of minimum-to-median
wage ratio
Log wage

Log employment

Source: Reproduced from Godoy and Reich (2019).

4.32 A final source of evidence comes from US cities. Starting in 2015 with
Seattle, a number of US cities instituted high citywide minimum wages often going
up to $15 per hour. These were substantial increases, and a number of recent
papers have evaluated their impact. It is important to put these in context, however.
While the wage levels are high, cities like Seattle, San Francisco, New York or
Chicago are high wage, high cost-of-living areas where the bite of a $15 per hour
means something very different than in U.S. overall. For example, Seattle’s minimum
wage is somewhat below 50% of the median wage in the city.
4.33 Jardim et al. (2018) estimate the impact of Seattle raising its minimum wage
to $13 per hour.49 They find a substantial fall in the total number of low-wage jobs
paying $19 per hour or lower in Seattle as compared to their synthetic control
group (based on other areas in the state of Washington), which they interpret as
suggesting wide-spread job losses. The OWE implied by their estimates is around 2.8, which as Chart 4.B shows makes it an outlier in the literature. Moreover, there
are some concerns about interpretation of their findings. The very high overall
growth rate in Seattle’s wages (as compared to other areas in Washington state)
over this period may have led to fewer low-paid jobs because many people were
getting raises, not because those jobs were destroyed. Indeed, there is a large
increase in the number of people being paid more than $19 per hour in Seattle
(Zipperer and Schmitt 2017).50 This suggests the possibility that Jardim et al.
findings of job losses are actually just growth in wages.51 In a follow-up study,
Jardim et al. (2018b) evaluate the impact on incumbent workers who were earning
below the new minimum wage by tracking their employment retention rate over
time, as compared to similar workers outside of Seattle.52 Here the authors are
49 Jardim et al., ‘Minimum Wage Increases, Wages, And Low-Wage Employment: Evidence From Seattle’, 2018
50Zipperer and Schmitt, ‘The “high road” Seatlle labor market and the effects of the minimum wage increase’, 2017
51 The exchange over the Seattle evidence also highlights the limits of single case studies like the one from Seattle. Quirks—like
unusually high wage growth in Seattle—are much more likely to affect individual cases, making it hard to convincingly separate
out signal from noise. It is easier to filter out the noise and average out the highs and the lows when pooling across many such
events. This also highlights the importance of evaluating how the number of jobs were changing in higher wage bins (like in
Figure 12) when conducting an analysis using the number of low wage jobs; in the environment being studied is one with
unrealistically large upper tail effects, we need to be cautious about interpreting the evidence on the number of low-wage jobs.
52 Jardim et al., ‘Minimum Wage Increases and Individual Employment Trajectories’, 2018
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tracking employment probability of low-wage workers, and not the number of low
wage jobs. They find negligible impact on headcount employment, and a modest
reduction in hours; overall, the full-time-equivalent OWE implied by their estimates
is around -0.16 (reported in Figure 11).53 While one possible way to resolve the
discrepancy between the two studies (one the authors highlight) is by implicitly
assuming that nearly all of the reductions in employment came from new entrants
to the labour force, another possibility is that the 2017 study which focused on the
number of jobs mistook the growth in wages as loss in jobs.
4.34 Consistent with the “wage growth” hypothesis, a study of the low-wage
restaurant sector by Reich et al. (2017) compared restaurant employment changes in
Seattle to a synthetic control based on other US areas, and found no discernible job
loss.54 Nadler et al (2019) expand this to 6 cities (Seattle, Los Angeles, San Francisco,
Chicago, San Jose and Washington DC), and found strong positive effect on
restaurant workers’ earnings, but little impact on employment.55 The OWE from
their pooled event-study design was around 0.21 (S.E 0.20). Nadler et al. also
respond to a concern raised by Jardim et al. (2018) about studying the overall
employment effects in restaurants or other low wage sectors: that low-skilled, lowwage restaurant jobs may be destroyed and replaced by higher wage, higher skilled
workers. Nadler et al. show that realistic elasticities of substitution between high
and low-skill workers imply that if low-skilled restaurant jobs are destroyed, it is
highly likely that this would be reflected in the overall restaurant employment.
Therefore, it appears unlikely that a null finding on the impact of Seattle restaurant
employment in Reich et al. (2017), or for the six cities studied in Nadler et al., can be
attributed to labour-labour substitution. Rather, it appears that this low wage sector
which accounts for a substantial portion of minimum wage workers did not see
notable job losses following the minimum wage implementation. (One limitation is
that the difference-in-difference event study estimates in Nadler et al. rely on a linear
pre-trend extrapolation, which raises similar concerns as in Monras 2019. However,
their synthetic control estimates are broadly similar.)
4.35 Taking stock of the city studies overall, only one of the four studies finds
substantial job losses. However, a variety of evidence suggests caution in
interpreting the findings in that study causally.

Reconciling some of the key differences across
US studies
4.36 Given the somewhat different conclusions reached across various US studies
over the past several decades, it is useful to clarify how some of the long-standing
controversies are being reconciled in recent work. This is encouraging, as it indicates
progress in better understanding the historical record.
4.37 As mentioned above, a somewhat surprisingly large share of the minimum
wage literature has focused on teens. The US literature in particular has also seen
estimates that are quite different from each other. Focusing on the 12 US teen
studies that provide both wage and employment estimates, the OWE’s range
between -0.88 and 1.33, with a median of -0.20. While the median estimate is
53 The study does not provide sufficient information to construct a confidence interval for the OWE.
54 Reich et al., ‘Seattle’s Minimum Wage Experience 2015-16’, 2017
55 Nadler, Allegretto, Godoy and Reich, ‘Are local minimum wages too high’, 2019
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small in magnitude, this is a wide range. And much of the differences stem from
exactly how to account for possible violations of the “parallel trends” assumption
across US states.
4.38 One of the contributions of Cengiz et al. (2019) is to show that much of this
disagreement stems from a rather peculiar, but transitory, deviation in employment
growth between Democratic and Republican leaning states in the late 1980s and
early 1990s. This can be readily seen in the following Chart 4.G, which shows the
evolution of the log of the effective minimum wage (higher of the state or federal
standard) and the aggregate employment rates for states that at some point
enacted their own minimum wages (in blue) and those that did not (in red). First,
most of the variation in the minimum wage between these two groups of states
occurred in the 2000s. When it comes to employment rates, the two sets of states
mostly followed overall similar employment rates except during the late 1980s and
early 1990s, a period substantially before the advent of major variation in state
minimum wages, which occurred in the 2000s.

Chart 4.G: Evolution of the effective minimum wage and overall employment
rates in states with and without state-level minimum wages in the US

Source: Reproduced from Cengiz, Dube, Lindner and Zipperer (2019).

4.39 In the period starting with the mid 1990s, as minimum wage differentials
across the US widened, there was little difference in the aggregate employment
rate. However, when studies include the 1980s in a long panel, the 1980s
employment differences across states serves as a baseline, leading some
specifications (especially ones that do not explicitly look around the time of the
minimum wage changes) to spuriously attribute the relative decline in employment
in high minimum wage states in the early 1990s as being a causal effect of policies
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passed in 2000s. In contrast, studies that look locally around minimum wage
changes, including those that consider fairly long run effects up to 5 or 7 years (e.g.,
Cengiz et al. 2019) are not affected by the 1980s deviations because they explicitly
look at the changes that occurred to employment after the enactment of the
policies. These deviations in the 1980s helps explain why some specifications using
aggregate employment as an outcome suggest very large employment reductions
(e.g., in Meer and West 2016).56
4.40 This finding also helps explain why certain designs are more likely to produce
reliable estimates. For example, Dube Lester and Reich (2010) use a design
comparing counties across US state borders to purge of possible confounders. The
basic idea is that while high and low minimum wage areas in general may not be on
“parallel trends” all the time, they are much more likely to be when they are
adjacent to each other as they are likely to experience similar economic shocks.
Cengiz et al. (2019) show that for both overall employment or for restaurant
employment studied in Dube Lester and Reich, the bias in the standard “differencein-difference” estimates is driven by the inclusion of the early 1990s period in the
estimation sample. Either looking around specific minimum wage events (which are
mostly after mid 1990s), or using contiguous county controls produce employment
effects close to zero. This clarifies that the key “problem” being solved by the more
sophisticated border county methodology introduced in Dube Lester and Reich
(2010) was related to the employment deviations in the 1980s.
4.41 The 1980s deviations also explain some of the sensitivity of the teen
estimates to specification choices. For example, across key specifications that were
the subject of disagreements in Allegretto et al. 2017 and Neumark et al. 2014 (i.e.,
whether to control for regional differences in the evolution of teen employment
rates or state-specific trend differences), the results for teens uniformly suggest very
small employment effects. While the OWE for the post 1979 sample varies between
-0.80 and 0.04 across specifications, in the post 1994 sample it is under 0.2 in
magnitude and not statistically different from zero across the same specifications
(results not reported in tables).57 This clarifies that some of the sharpest
disagreements in findings in the teen literature vanish when we look at the last 25
years of data—precisely when much of the state-level variations in minimum wages
occurred in the US.
4.42 Additionally, Cengiz (2019) shows that the disagreement across
specifications is even less when we focus on adult low-wage workers. For non-teen
minimum wage workers, the OWE varies between -0.18 in the case of the classic
difference-in-differences specification and 0.00 using the more sophisticated
(interactive fixed effects) specifications; neither is statistically distinguishable from
56 In addition, Cengiz et al. demonstrate that when certain specifications do suggest large, negative aggregate employment effects
(like in the case of some of the specifications in Meer and West 2016), they typically indicate unrealistically large losses occurring
for jobs paying much higher than the minimum wages, often above the median. Cengiz et al (2019) specifically replicates Meer
and West 2016 and shows that the entirety of the job losses they detect are for high skilled workers earning much more than the
minimum wage, in other words, they likely picked up job losses that are unrelated with minimum wage policies. This point is also
made in Schmitt 2015, who points out the unrealistically large employment losses found by Meer and West in high-wage sectors
like business services. Together, these pieces of evidence raise questions about the causal import of the estimates reported by Meer
and West.
57 The employment estimates for teens provided in Neumark et al. 2015 are not included in Figure 11 because they do not report a
wage elasticity. However, based on a teen wage elasticity of around 0.2 that is similar to other studies, this would imply an OWE
of -0.75 using their preferred method.
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zero. In other words, the debate around the teen employment estimates in US
minimum wage stududies may have generated more heat than light when it comes
to better understanding the broader impact on low wage workers.
4.43 In sum, much of the high-quality recent research investigating the impact of
US minimum wages suggest relatively modest overall impact on low wage
employment. To be sure, there are some prominent studies that have suggested very
sizable job losses, including ones we have discussed above (e.g., Meer and West
2016, Jardim et al. 2018). One factor to keep in mind when considering such
studies is the issue of publication bias. As mentioned above, a number of
researchers have documented that studies finding “statistically significant” negative
effects are more likely to be written up and published than studies suggesting no or
positive effects. These researchers use the fact that we should not expect to find a
lot of studies that just happen to be precise enough to obtain “statistical
significance” out of luck alone. Yet, that is indeed what we find—when it comes to
studies finding a negative effect. In other words, there are more studies with large,
negative, “statistically significant” estimates than would be expected from chance
alone, regardless of the true effect of minimum wages on employment. (Andrews
and Kasy 2019; Belman and Wolfson 2015; Doucouliagos and Stanley 2009.)
4.44 To clarify, publication bias does not imply anything nefarious. If the true
effect is close to zero, just by chance some studies will find a large positive effect
while others a large negative one. However, scholars may be more skeptical of a
large positive estimate than a large negative one based on their priors, and the latter
studies may be more likely to be relegated to “file drawers” or screened out in the
publication process. This type of publication bias can help explain why sometimes
there are prominent studies finding large, negative employment effects that receive
attention, but do not fare well under close scrutiny.

Evidence from the UK
National Minimum Wage evaluations
4.45 The introduction of the National Minimum Wage (NMW) in 1999 offered a
“natural experiment” to better understand the impact of the policy. Unlike the US,
however, there is no policy variation within the UK. Therefore, quasi-experimental
approaches in the UK have predominantly either conducted difference-in-differences
analysis comparing those initially earning below the new minimum wage or
somewhat above; comparing across regions (or region-by-demographic groups)
with difference in the “bite” of the policy; or compared across lower and higher
wage firms.
4.46 The findings were reviewed extensively by the Low Pay Commission report in
2016, which concluded that “In general…research finds little effect on employment
but there is some evidence that it has led to small reductions in hours. Some studies
have also found adverse effects on particular groups, for example part-time female
employees, in some time periods under certain model specifications.” The discussion
in this report highlights the key research papers, with an emphasis on papers that
report both wage and employment effects allowing us to construct an OWE
estimate allowing us to compare these estimates from those in other settings.
4.47 Stewart (2004) compares employment probabilities of those “treated” by the
minimum wage (earning below the new NMW) as compared to those who were
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earning wages that were slightly above. He considers adult men and women, as well
as younger men and women separately, and finds no impact on the short-term
employment probabilities of those affected by the 1999 introduction of the NMW.
The implied OWE pooling his adult men and women estimates is around 0.25 (S.E.
0.51), reported in Chart 4.B.58 A number of other papers have reached similar
conclusions including Dickens and Draca 2005,59 and Bryan, Salvatori & Taylor
2013.60 One notable exception is Dickens, Riley and Wilkinson (2015) who found
that while the overall impact for most groups was small, employment reductions for
part-time women were more sizable. The implied OWE constructed from their
estimates (reported in Chart 4.B) is around -0.55 (S.E. 0.25).61 This suggests some
caution is warranted about impacts on specific groups of low-wage workers, even as
the overall impact on low-wage workers in the U.K. seems fairly small.
4.48 A different approach is to compare lower wage versus higher wage areas
within the UK following a change in the minimum wage. The introduction of the
NMW affected much fewer workers in the high-wage London area as compared to
the relatively lower wage local labour markets. This allows a difference-in-differences
strategy comparing high versus low wage areas following the introduction of the
NMW. Dickens, Riley & Wilkinson (2009)62 do not find any evidence of substantial
change in employment rates across regions with low versus high initial wages—with
the bite being larger in the former—even as the bottom wage growth was faster in
the former. Dolton, Rosazza-Bondibene and Stops (2012)63 provides complementary
evidence, including allowing for spatial dependence, with largely a similar overall
finding.
4.49 Particularly compelling evidence about the longer run impact of the NMW
comes from Manning (2016).64 Manning constructs groups based on region-by-ageby-gender categories. He then considers how the change in log of average wages
and employment rates varied across these groups between 1997 and 2007, as a
function of the share below the future NMW prior to its enactment. He also partials
out age group, gender and region fixed effects, allowing for differing trends by
region and demographic groups, so Chart 4.H below is based on residualized
outcomes and shares after partialing out these fixed effects.
4.50 Chart 4.H shows that while the wage growth was much more pronounced
in groups where the share was high, the employment rate was largely constant
across these groups. The implied OWE is around -0.04 (S.E. 0.21), which suggests
that the long-term impact of the NMW was largely to raise wages with little impact
on the employment rate of affected workers. These findings covering a 10-year
period after the introduction of the NMW also addresses the concern that is
sometimes raised that the long run impact may be more negative than short run

58 He shows estimates with a variety of specifications and datasets. They are broadly similar; Figure 11 uses his estimates for adult
men and women using the LFS dataset, using “actual hours” and the linear difference-in-difference specification.
59 Dickens and Draca, ‘The employment effects of the October 2003 increase in the National Minimum Wage’, 2005
60 Bryan, Salvatori, and Taylor, ‘The Impact of the National Minimum Wage on Employment Retention, Hours and Job Entry, 2013
61 Dickens, Riley and Wilkinson, ‘A Re‐examination of the Impact of the UK National Minimum Wage on Employment’, 2015
62 Dickens, Riley and Wilkinson, ‘The employment and hours of work effects changing national minimum wage’, 2009
63 Dolton, Rosazza-Bondibene and Stops, ‘The Spatial Analysis of the Employment Effect of the Minimum Wage: Case of the UK
1999-2010’, 2012
64 Manning, ‘The Elusive Employment Effect of the Minimum Wage’, 2016
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impacts (e.g, Sorkin 2015).65 For the NMW, this does not seem to have been the
case.

Chart 4.H: Impact of the NMW on Wages and Employment Across Region-byDemographic Groups, 1997 to 2007
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4.51 Finally, there have been a number of industry case studies, such as
hairdressing (Druker, Stanworth and White, 2002),66 textiles (Heyes and Gray,
2001),67 hospitality and clothing (Lucas and Langlois, 2003),68 hospitality (AdamSmith, Norris and Williams, 2001)69 and horse racing (Winters, 2001),70 that have
evaluated the impact of the introduction of the National Minimum Wage. They
generally found little effect on employment from minimum wage increases. Machin,
Manning and Rahman (2003),71 Machin and Wilson (2004),72 and Georgiadis
(2006)73 looked at the impact in residential care homes and found only modest
65 Sorkin, ‘Are there long-run effects of the minimum wage?’, 2015
66 Druker, Stanworth and White, ‘Impact of the National Minimum Wage on the Hairdressing Sector’, 2002
67 Heyes and Gray, ‘Homeworkers and the National Minimum Wage: Evidence from the Textiles and Clothing Industry’, 2001
68 Lucas and Langlois, ‘Anticipating and adjusting to the introduction of the National Minimum Wage in the hospitality and
clothing industries’, 2003
69 Adam-Smith, Norris and Williams, ‘The Impact of the National Minimum Wage in the Hospitality Sector: A Case Study
Investigation’, 2001
70 Winters, ‘The Impact of the National Minimum Wage on the UK Thoroughbred Horseracing Industry. Research Report to the Low
Pay Commission’, 2001
71 Machin, Manning and Rahman, ‘Where the minimum wage bites hard: Introduction of Minimum Wages to a Low Wage Sector’,
2003
72 Machin and Wilson, ‘Minimum wages in a low-wage labour market: care homes in the UK’, 2004
73 Georgiadis, ‘Is the Minimum Wage Efficient?: Evidence of the Effects of the UK National Minimum Wage in the Residential Care
Homes Sector’, 2006
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effects on employment. In addition, Draca, Machin and Van Reenan (2011) provide
evidence on the channels of absorption of minimum wage increases. They found
that care homes mostly absorbed them through reduced profits and not changes in
employment.74

National Living Wage evaluations
4.52 The 2016 introduction of the NLW led to a much larger uprating for those
25 years or older. Aitken, Dolton and Riley (2019)75 conduct a difference-indifferences analysis similar to Stewart (2004), to evaluate the impact of the
introduction of the National Living Wage (NLW) in 2016. Using a baseline from
2014 (the year before the announcement of the NLW), they find strong evidence
that the NLW led to a sharp rise in the wage growth for those earning at the very
bottom of the distribution prior to implementation of the NLW—more so than
those earning slightly above. In contrast, they find little difference in the
employment retention probabilities across the groups. Overall, their wage and
employment estimates imply an OWE of aroun -0.17 (reported in Chart 4.B);
moreover, the implied confidence intervals rule out substantial job losses, which
addresses a concern raised by Brewer et al. (2019).76 (They do find some job losses
for part time female workers, which is similar to findings for the NMW.)
4.53 Dickens and Lind (forthcoming) use the LFS and compare overall wage and
employment rate evolutions across local labour markets (time to work areas, or
TTWAS) in the UK based on the share impacted by the introduction of the NLW.
Across the 170 TTWAs, they find clear association between the pre-intervention
share below the NLW and the rise in the 10th percentile wage as well as the average
wages in the TTWA between 2013 and 2017.77 However, there is no statistically
significant or economically sizable change in the employment rates after 2016
across TTWA’s with high versus low share of workers impacted by the NLW. The
implied OWE is -0.11 (S.E. 0.30), as reported in Chart 4.B.
4.54 In this report we also implement the grouping estimator in Manning (2016)
which uses region-by-demographic variation. Across the 96 groups defined by 12
regions, 4 age categories and 2 gender categories, the affected share varies between
6% and 34%. We consider changes in group level log average wages and log
employment between 2014 (the year prior to the announcement of the NLW) and
2018. Just as in Manning (2016), the outcomes are residualized allowing for age,
region and gender specific fixed effects. The left panel shows that average wage
growth was much faster following the introduction of the NLW in groups with
larger share of affected workers: the regression coefficient is 0.36 (S.E. 0.14). In
contrast, there is no statistically significant or sizable relationship between the
affected share and employment. The regression coefficient is -0.05 (S.E. 0.11).
Together, the implied OWE is -0.13 (S.E. 0.32), which suggests little impact on
employment following the introduction of the NLW. To account for possible hours
effects, we can use full-time-equivalent (FTE) employment instead of headcount
employment. The OWE using FTE employment is -0.01 (S.E. 0.33), which does not
74 Draca, Machin and Van Reenen, ‘Minimum Wages and Firm Profitability‘, 2011
75 Aitken, Dolton and Riley, ‘The Impact of the Introduction of the National Living Wage on Employment, Hours and Wages’, 2019.
76 Brewer, et al., ‘What Do We Really Know about the Employment Effects of the UK’s National Minimum Wage’, 2019
77 Dickens and Lind, ‘The Impact of the Recent Increases in the Minimum Wage on the UK Labour Market: An Area-based Analysis’,
(forthcoming)
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suggest a negative impact on headcount or hours (reported in Chart 4.B as “Dube
2019 (this report), U.K”). More details are provided in the Technical Annex to this
report, which also shows there were no pre-existing trends in employment by share
below the NLW.

Chart 4.I: Impact of the NLW on Wages and Employment Across Region-byDemographic Groups, 2014 to 2018

Source: Author’s calculations based on ASHE and Annual Population Survey (APS) data,
2014-2018. Each point on these graphs represents an age-gender-region cell for those 25 or
older. Age group, gender and region fixed effects have been removed from all variables, so
the graphs are of residualized wages and employment against a residualized measure of the
impact of the national minimum wage measured as the proportion of workers paid below
the future National Living Wage in 2014.

4.55 Finally, we can also estimate the impact of the NLW introduction by
considering the number of low-wage jobs, following the approach in Cengiz et al.
(2019). An obvious limitation in the U.K. context is that there is no “control
jurisdiction” that did not raise the statutory minimum wage; as a result, we have to
use a before-after comparison in the frequency distribution of wages to infer the
impact on low-wage jobs. More details behind the estimation are provided in the
Technical Annex B to this report.
4.56 The following chart 4.J plots the per-capita employment rate by wage bins
relative to the National Living Wage in 2014 (the year prior to the announcement of
the NLW) and 2018. The wage levels in 2015 are deflated using a measure of wage
inflation, namely the annual rate of growth in the mean wage in ASHE. Comparing
the job counts at wages above, say a few pounds above the NLW, the figure
suggests the 2014 frequency distribution of wages was likely a reliable
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counterfactual for the 2018 distribution: the distribution of employment by wage
bins were quite similar except just around the new NLW. The estimates in Chart 4.K
suggest a very sharp reduction in jobs paying right below the NLW (“missing jobs
below”), and a similarly sized increase in jobs paying at or up to £3 above the NLW
(“excess jobs above”). The overall employment impact is modestly positive if we use
the 2018 counts, or right around zero if we use 2016 or 2017 counts. This is one of
the challenges with using before-after comparisons, as the real frequency
distribution is unlikely to be stable for an extended period of time; for this reason, it
is probably more reliable to consider the impact through 2017 using this approach.
4.57 Overall, we can draw several conclusions. First, the NLW was quite binding
for those 25 or older, as indicated by the missing jobs below the NLW level. Second,
there was a moderate amount of wage spillovers, going up to around £3 above the
NLW, as indicated by the excess jobs right above the NLW. Third, the overall number
of low-wage jobs (e.g. number of jobs paying below NLW+£3) was virtually
unchanged between 2012 and 2017, including after the announcement of the NLW
in 2015, while it rose slightly in 2018.78 Finally, and importantly, the changes in jobs
in bins +£4 or higher remained virtually unchanged through 2018. This lack of any
movements in the upper tail is crucial for a valid research design, as it suggests the
(deflated) wage frequency distribution was fairly stable over the period under study,
which is a necessary condition to ensure that the 2014 distribution was a valid
counterfactual.
4.58 This analysis is complementary with the findings on employment retention in
Aitken, Dolton and Riley (2019), Dickens and Lind (forthcoming) and the grouping
estimator presented above. Together, the four different approaches all suggest that
the introduction of the NLW likely did not have a substantial effect on low-wage
employment in the UK, but did raise job quality.

78 The lack of a control group makes the evaluation using this bunching approach less convincing as we consider longer run
horizons, as the 2014 frequency distribution of the deflated wages is less likely to be a valid counterfactual over the longer
horizon.
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Chart 4.J: Impact of the Introduction of the NLW on the Counts of Jobs by Wage
Bins, 2014 to 2018

Source: Author’s calculations based on ASHE (2014-2018) data

Jobs below and above the real 2018 NLW
relative to 2014 levels
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4.59 How do these recent findings from the NLW compare to prospective analysis
conducted by the Office for Budget Responsibility (OBR)? In its 2015 report, the OBR
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used an OWE of -0.4 when projecting the original introduction of the NLW.79 This
reflected the presumption that the NMW had gone as high as possible without
having negative employment effect, leading the OBR to draw from the more general
labour demand estimates for predicting the effects of the NLW. Further, in its 2018
report, the OBR assumed an OWE of -0.5 to simulate employment effects (half
through hours, half through headcount) of a NLW above 60% of the median wage;
this reflected the judgment that perhaps the higher level of NLW would induce
additional job losses (from the original assumption of an OWE of -0.4). Both of
these estimates were substantially larger in magnitude than the range of estimates
from ex post evaluations so far. For example, the implied OWE’s from the four
approaches discussed above range between -0.04 and -0.17. While the 90 percent
confidence interval around the grouping estimator for FTE employment [-0.55, 0.53]
contains the -0.5 value, it does so barely. In other words, overall evidence from expost evaluations suggest the NLW likely had a much more modest impact on
employment than typically assumed in prospective simulation studies.80

Other cases of substantial minimum wage changes
Germany
4.60 Germany passed a statutory national minimum wage for the first time in
2015. Today, the German minimum wage of €9.19 is around 48% of the median
wage of full-time workers. While the bite measured by the Kaitz index is lower in
Germany than in the UK, at the time of the introduction of the minimum wage,
nearly 15% of the workforce earned below the new minimum—which is quite
substantial (Destatis 2016).81 Prior to the introduction of the minimum wage, a
number of prospective analyses suggested that a minimum wage of around €7.50
would lead to large job losses of 800,000 or more, out of around 4 million jobs
affected by the policy. These analyses typically assumed a high OWE of around -0.75
(e.g. Knabe and Schob 2008,82 Ragnitz and Thum 2007).83 Since the introduction of
the minimum wage, a number of high-quality studies have evaluated the effect of
the policy. Here I will focus on three studies that provide overall effects of the policy
on wages and employment of affected workers. (For a review of the German
evidence, see Caliendo et al 2019.)84
4.61 Across the three Germany studies, the employment effects are at most
modest: the overall OWE ranges between -0.3 and 0.17. This contrasts sharply with
some of the prospective analyses that assumed much higher elasticities and
predicted much larger employment losses. Bossler and Gerner (2019)85 uses firm
79 Office for Budget Responsibility, ‘Economic and Fiscal Outlook’, 2015
80 The Congressional Budget Office (CBO) in the US also assumed an OWE of around -0.38 in their 2019 report projecting the
impact of a $15 federal minimum wage. Their estimates were based on a more limited set of studies than in Figure 11 of this
report. However, their approach to calculating the elasticity (which they call the “direct elasticity”) is somewhat different, and they
include some studies that do not report a wage elasticity, and instead impute this with other assumptions. Their estimate also
assumes a higher “long run” effect based on a small number of studies that find more negative longer run effects.
81 Destatis, ‘1.9 million minimum wage jobs in April 2015’, 2016
82 Knabe and Schob, ‘Minimum Wage Incidence: the case for Germany’, 2009
83 Ragnitz and Thum, ‘The empirical relevance of minimum wages for the low-wage sector’, 2007
84 Caliendo et al., ‘The Causal Effects of the Minimum Wage Introduction in Germany – An Overview’, 2019
85 Bossler and Gerner ‘Employment effects of the new German minimum wage: evidence from establishment-level micro data’,
2019
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level variation comparing low and high wage firms, and finds a modest negative
employment estimate (own-wage employment elasticity of around -0.3). In contrast,
Ahlfeldt, Roth and Steidel (2018)86 uses regional variation and finds a small positive
employment estimate, with an implied OWE of 0.1.
4.62 Dustmann et al. (2019)87 provides arguably the most comprehensive
assessment to date using both individual level difference-in-difference estimates on
retention by pre-treatment wage levels, as well as by regional variation, using
matched employer-employee data. A particularly compelling and transparent
analysis shows impact by bins of pre-intervention wages. There is clearly much
higher wage growth in the bottom 3 bins below the minimum wage as compared
to wage bins above the minimum wage after 2015. In contrast, employment
retention probabilities in affected bins do not fall after 2015, as compared to higher
wage (unaffected) bins.

Chart 4.L: Wage and Employment Effects of the 2015 German National Minimum
Wage

86 Ahlfeldt, Roth and Seidel, ‘The Regional Effects of a National Minimum Wage’, 2018
87 Dustmann et al., ‘Reallocation Effects of the Minimum Wage: Evidence From Germany’, 2019
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Source: Reproduced from Dustmann et al. (2019).

4.63 Their overall OWE is around 0.17 (S.E. 0.16) using individual-level variation.
Importantly, they show that while employment effects are using either method,
there is substantial reallocation of workers from low to high wage firms. What this
implies is that across-firm comparisons (like those in Bossler and Gerner 2019) are
likely to yield a negatively biased estimate of the employment effect, as some of the
measured job losses in low-wage firms reflects reallocation to high wage firms and
not actual job losses. This strengthens the conclusion that the introduction and
subsequent upratings of the German national minimum wage have raised wages
with little impact on low-end employment.
4.64 Additionally, Dustmann et al. (2019) find that the regional approach requires
accounting for differential pre-existing rends across German regions which they
correct using a linear projection (similar to Nadler et al 2019 and Monras 2019, and
subject to similar concerns about parametric assumptions). This contrasts with the
individual worker approach, where employment probabilities do not exhibit any preexisting trends. Simply put, low-wage areas in Germany were experiencing slower
employment growth prior to 2015. The regional trends raise some additional
concerns about some of the findings in the German literature that use regional
variation without fully assessing the scope for such violation of the “parallel trends”

49

assumption.88 Future work in Germany could benefit from using factor models or
other matching strategies to reduce reliance on linear pre-trends.

Hungary
4.65 In 1999, Hungary enacted a rapid, large and persistent increase in the
minimum wage, which went from 35% to 55% of the median wage of full-time
workers over 2 years. To put this in perspective, the 55% level of full-time wage is
around what a 60% of the median wage level means in the UK, making it highly
relevant for understanding the impact of an ambitious NLW.
4.66 Harasztosi and Lindner (2019)89 provide a comprehensive evaluation of this
policy using a variety of methods. First, using across-firm variation in wage levels
prior to the intervention, they find a small negative effect on jobs (OWE around 0.2, reported in Figure 11). They find a substantial increase in consumer prices along
with some reduction in profits.
4.67 They find somewhat smaller magnitudes of the OWE (around -0.15, and
statistically indistinguishable from zero) using region-by-demographic variation. The
smaller magnitude using the region-by-demographic variation as compared to the
firm variation is consistent with some positive reallocation across firms as found in
the German context (Dustmann et al. 2019).
4.68 Finally, they find larger reductions in jobs in the tradable manufacturing
sector, which is consistent with other evidence by sector (e.g. Cengiz et al. 2019). At
the same time, the relatively small share of minimum workers in the tradable sector
implies an overall modest impact on employment from this sector-specific effect.

Summing up the evidence
4.69 The overall body of evidence suggests a rather muted effect of minimum
wages to date on employment. The median OWE across the 48 estimates from
various countries and affected groups is around -0.16, which suggests that the
minimum wage raises wages much more than it has any effect on jobs. Moreover,
for the set of studies that consider broad groups of workers the median OWE
estimate is quantitatively close to zero (-0.04). There is, of course, variation across
studies. However, the weight of the evidence suggests any job losses are quite small.
This conclusion is reinforced when we consider the quality of evidence. A recent set
of studies both provide estimates on the impact of the policy and also help
rationalize the sometimes divergent estimates in the literature; these studies confirm
that any impact of past minimum wage increases on jobs is likely to be small.
4.70 If employment has not been a major margin for absorbing minimum wage
increases, what has? Here it’s useful to review the more limited evidence on the
other margins. First and foremost, price response is an important margin of
adjustment. There is a large literature documenting that price response is a major

88 While Caliendo et al. 2017 finds some reduction in hours using a regional approach, Dustmann et al. find no effect on full-timeequivalent workers using a difference-in-difference approach using pre-intervention wages. However, some of the outcomes and
specifications in Caliendo et al. fail the falsification or “placebo” tests when considering the year prior to the minimum wage
implementation. Overall, it’s unclear if the hours findings in Caliendo et al. reflects pre-existing trends of the sort found in
Dustmann et al. when using regional variation.
89 Harasztosi and Lindner, ‘Who pays for the Minimum Wage?‘, 2019
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margin of adjustment in restaurants (Aaronson 2001;90 Allegretto and Reich
2018),91 in retail (Renkin, Montialoux and Siegenthaler 2017;92 Leung 2018).93
Harasztosi and Lindner (2019) estimate that around 80% of the large minimum
wage increase in Hungary was absorbed by price rises. The price increases do not
mean minimum wage increases are ineffective. As Harsztosi and Lindner show, the
minimum wage increase in Hungary represented a large transfer of real incomes to
low-income families: the consumer price increases were borne broadly while the
wage gains were targeted at the bottom. This is also the conclusion reached in
Dube (2019) evaluating the impact of minimum wages on the distribution of family
incomes in the U.S.94 In addition, some reductions in profit are also found in
Harasztosi and Lindner (2019), as well as in Draca, Machin and Van Reenen
(2011);95 relatedly Bell and Machin (2018) find the announcement of the NLW led
to reductions in stock prices of highly exposed firms, consistent with some fall in
profitability. 96
4.71 Another reason for limited employment effects may be due to monopsony
power in the labour market, as discussed in Chapter 3. Although limited, a number
of studies found evidence consistent with search frictions that underlie models of
the labour market with imperfect competition. There seems robust evidence from a
variety of contexts that a higher minimum wage reduces worker turnover and
separations, including Portugal and Cardoso (2006),97 Brochu and Green (2014),98
and Dube Lester and Reich (2016).99 This is what is predicted by models of the
labour market where there are good and bad jobs: as the bad jobs become better,
that reduces turnovers rate at the bottom. At the same time, if there is reallocation
from low-wage high turnover firms to higher wage lower turnover firms, this
composition shift can also reduce overall turnover. These findings suggest search
frictions are an important factor that mediate how minimum wages affect
employment. There is also evidence from the US that the minimum wage effect on
employment is more positive in more concentrated local labour markets (i.e., with
few employers), as shown in Azar et al. 2019.100 (Chart 4.B reports the OWE=0.46
for markets with middle levels of concentration from that study; the estimates are
more positive for more concentrated markets and more negative for less
concentrated ones.)
4.72 Another margin of adjustment is productivity. Coviello, Deserranno and
Persico (2019)101 use a border discontinuity research design and data from a large
90 Aaronson, ‘Price Pass-Through and the Minimum Wage’, 2001
91 Allegretto and Reich, ‘Are local minimum wages absorbed by price increases? Estimates from internet-based restaurant menus’,
2018
92 Renkin, Montialoux and Siegenthaler, ‘The Pass-through of Minimum Wages into US Retail Prices: Evidence from Supermarket
Scanner Data’, 2017
93 Leung, ‘Minimum wage and real wage inequality: Evidence from Pass-Through to Retail Prices’, 2018
94 Dube, ‘Minimum Wages and the Distribution of Family Incomes’, 2019
95 Draca, Machin and Van Reenen, ‘Minimum Wages and Firm Profitability’, 2011
96 Bell and Machin, ‘Minimum Wages and Firm Value’, 2018
97 Portugal and Cardoso, ‘Disentangling the Minimum Wage Puzzle: An Analysis of Worker Accessions and Separations’, 2006
98 Brochu and Green, ‘Minimum wages: the effects on employment and labour-force turnover’, 2014
99 Dube, Lester and Reich, ‘Minimum Wage Shocks, Employment Flows and Labor Market Frictions’, 2016
100 Azar et al, ‘Minimum Wage Employment Effects and Labor Market Concentration’, 2019
101 Coviello, Deserranno, Persico, ‘Minimum Wage and Individual Worker Productivity: Evidence from a Large US Retailer’, 2019
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US retailer and find productivity gains (sales per hour) that are concentrated among
low-productivity workers, and are particularly high during high unemployment
periods - which together are consistent with an efficiency wage model. Riley and
Bondibene (2017)102 use evidence from UK firms and find evidence of increased
Total Factor Productivity (TFP) which they argue is consistent with theories of
efficiency wage and training. Finally, as discussed above, there is evidence that
higher minimum wages reduce worker turnover. Lower turnover costs (from
recruitment and training) also translates into higher productivity per worker;
moreover, lower turnover can increase firm incentives to provide general training
and raise productivity (Acemoglu and Pischke 1999).103
4.73 A somewhat different channel for productivity increase comes from the
evidence on reallocation – that minimum wages appear to shift employment
composition towards higher wage and/or larger firms (Dustmann et al. 2019;
Aaronson, Sorkin and French 2018).104 There is a large body of evidence showing
that higher wage firms (and larger firms) have higher levels of worker productivity –
which suggests that such reallocation can partly raise the level of productivity of
low-wage workers. Overall, while the evidence on productivity impact is still limited,
both within-firm and across-firm evidence suggests at least some productivity offsets
to minimum wage increases.
4.74 What does this overall body of evidence suggest about guiding future
policy? It is always difficult to extrapolate from the past evidence to predict the likely
effects of more ambitious policies. But it is unlikely that employment effects would
exhibit something like a falling off a sharp cliff if you go too far; they are more likely
to resemble climbing down a rounded hill. Therefore, it is quite instructive to see if
we can detect larger job losses when considering cases where the minimum wage
had the biggest bite in the current evidence base. While the evidence from such
cases is still limited and incomplete, the estimates from the highest minimum wages
in both the UK and other countries paints a broadly consistent picture. In particular,
when we consider the evidence from the introduction of the NLW, from the seven
U.S. states that have recently implemented large increases in the minimum wage,
the large 1966 FLSA expansion in the US during the time the bite was at its peak,
and the large increase in the Hungarian minimum wage, the employment effects
estimated using these episodes (median OWE) are not very different from the
broader evidence base. This is encouraging, as it suggests some additional increase
in the “frontier” minimum wage is unlikely to lead to much larger reductions in
employment. Of course, this does not mean one can say with certainty there will not
be some effects on employment, or that the impact will be negligible for all
subgroups. This is why it will be critical to design any exploration of a more
ambitious policy with caution, as discussed in the next section.

102 Riley and Bondibene, ‘Raising the Standard: Minimum Wages and Firm Productivity’, 2017
103 Acemoglu and Pischke, ‘The Structure of Wages and Investment in General Training’, 1999
104 Aaronson, French and Sorkin, ‘Industry Dynamics and the Minimum Wage: A Putty-Clay Approach’, 2018.
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Chapter 5
Guidelines for considering more
ambitious wage policies
5.1
Given the review of international evidence summarised in this report—
especially the evidence from recent, higher minimum wages in several US
jurisdictions, along with early experience with the UK’s NLW—there appears to be
room for exploration of a more ambitious remit in the UK, in the range of 60% to
two-thirds of the median wage. For comparability with the OECD estimates, this
would fall roughly between 55% and 60% of the median wage of full-time workers,
placing the UK among the top seven or eight countries in terms of the resulting bite
as measured by the Kaitz index (Cominetti, Henehan and Clarke 2019).1
5.2
At the same time, it is important to stress that the evidence on high
minimum wages is still incomplete and early. For this reason, crucially, there needs
to be a clear mandate for the LPC to pause and reconsider if the evidence suggests
substantial losses in jobs for those affected by the policy. The precise pace of the
upratings is best delegated to the LPC, who have the technical expertise and
participation of social partners that allow it to balance various competing factors.
Here we consider several important factors that are worth keeping in mind when
choosing the pace of upratings.
5.3
Since lowering the nominal NLW is highly unlikely for a variety of reasons,
the main revision would occur through allowing inflation to erode the value of the
NLW were it to exceed the desirable target level based on the evidence. A corollary is
that the pace of the increase in the NLW would have to be sufficiently moderate to
allow for the background earnings growth to reduce the real NLW within a
reasonable time if that were deemed necessary. For example, Cominetti, Henehan
and Clarke (2019) argue that in “normal” times with around a 3% overall nominal
wage growth, if NLW upratings are around 6%, it would take at most 2 years to
reach the “ideal” level if there is overshooting. This suggests that, to the extent a
faster revision is desirable, the NLW increase should not dramatically exceed average
wage growth.
5.4
At the same time, small upratings are unlikely to be sufficiently powered to
allow informative evaluations. If the NLW increases by 6% while nominal wages are
rising by 3% generally, the real NLW increase is of around 3%; it is highly unlikely we
would learn much about the employment effects of such an uprating - whatever
they may be. Such evaluations may yield more noise than signal.
5.5
One implication is that if the real annual upratings are moderate (e.g. two
times the nominal wage growth), it is best to plan and conduct a major evaluation
1 Cominetti, Henehan and Clarke, ‘Low Pay Britain‘, 2019
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at least after several (e.g. three) annual upratings to ensure what is learnt is
sufficiently informative. This approach has some precedence. For example, the 2019
Raise the Wage Act which was passed by the US House of Representatives proposes
six upratings over the next six years. But it specifies that a comprehensive evaluation
of the policy be conducted after the first three years, looking at impact on wages,
employment, business formation, and other outcomes. The Act also specifies the US
Congress would take such findings into account in deciding on the future trajectory
Resolut
ion Foundat
ionpotentially
| Low Pay Britain
2019
of the
policies,
including
delaying
the planned upratings if the evidence
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were to warrant such an action.
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Changing the month when the NLW/NMW are increased can also help. It is
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outcomes, this makes the ASHE from say 2019, not very informative about
what employers did in response to the 2019 NLW or NMW increase. For example, if
the NLW/NMW upratings were to occur in January, the ASHE would provide more
timely and informative evidence.
5.8
In addition, the UK lags behind other peer countries - especially from
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continental
Europe
– in providing access to administrative data from the labour
outlook’, March
2019

54

market. One promising avenue is to make the HM Revenue and Customs (HMRC)
Real Time Information (RTI) administrative database on earnings available for
conducting evaluations of labour market policies, like the NLW upratings, in a timely
manner. Employers and pension providers are required to tell HMRC earnings,
income tax, national insurance contributions and other payroll deductions, when or
before the payments to the employees or pensioners are made. While the database
does not collect information on hours, the ability to link worker and employer level
information and earnings can be very helpful regarding the number of low-earnings
jobs, the retention probability by pre-treatment wages, firm characteristics of lowwage workers, and the comparison of trends in low-earnings employment by
regions with different bites, and trends in low-wage sectors (e.g. hospitality, retail,
care homes). If more ambitious policies are to be pursued, it is critical to provide the
LPC and researchers with all ammunition they need to conduct the endeavour in the
most effective fashion.
5.9
Besides data availability, timely evaluations can also be aided if the LPC
establishes a set of “off the shelf” methods that it can use to evaluate the policy inhouse. Historically, the LPC has commissioned most of the evaluative research from
independent researchers. This practice has worked well in the past, but it makes a
rapid response plan more difficult. While the LPC should certainly continue to
commission research, it would be useful to have some standardized evaluation tools
that have already been stress-tested based on past research. The most common of
these tools is the difference-in-differences by pre-intervention wage levels, which
can be used to study both overall employment effects, as well as for specific groups.
In addition, using across-region or across region-by-demographic group variation
(e.g. Manning 2016) can be easily implemented using the ASHE. Having the code to
implement this in place allows a very quick turnaround to get updated results, using
a pre-specified research design as soon as the ASHE is made available to the LPC
researchers. At the same time, when it comes to major evaluations, it makes sense
to conduct these less frequently (to avoid over-interpreting noise and instead focus
more on the signal), and to commission leading independent researchers to conduct
such analysis.
5.10 There are also a number of future research projects which can help us better
understand the full impact of the NLW on wellbeing. First, there is limited evidence
from the UK on how the minimum or living wage affects the family income
distribution, using both pre and post-tax concepts. This is important, because the
link between low-wage workers and low-income families is imperfect as there may
be multiple earners in a family. In addition, minimum wages interact with tax-andtransfer programs including in-work credit. This means part of the increased
earnings are absorbed as increased revenue to the government, as opposed to
increased purchasing power for families. Quantifying this using quasi-experimental
variation is an important area for future research in the UK, as it can guide how
further increases in the in-work credit generosity can help compensate for losses in
credits from a higher NLW.
5.11 Another area to explore further is the question of compliance, and whether
the compliance rate is affected by the level or bite of the NLW. Additional research,
including using randomised audit studies, can help develop better data to assess
both the level of noncompliance and its incidence by the bite of the policy using
quasi-experimental variation.
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5.12 The question of youth rates was outside of the remit of this report, whose
focus is the NLW. However, the gap between the NLW and youth minimum wages
has expanded over time. For example, the minimum wage for 18-20 year-olds was
around 83% of the adult rate in 2010, while it is 75% in 2019 (see Table 1.A). Large
gaps in the minimum wages for similar workers may be problematic if it leads
employers to substitute older workers with slightly younger ones, as some research
has found (Kreiner, Reck and Skov, forthcoming).2
5.13 Finally, in some low wage sectors like care homes, the funding for a higher
NLW or NMW comes from public expenditure. Here insufficient adjustments to the
budgets can have negative consequences on a host of important outcomes. Some
research has found that the introduction of the NLW may have reduced quality of
care in care homes (Giupponi and Machin, 2018)3 and increased the use of zerohours contracts in that sector (Datta, Giupponi and Machin, 2018),4 although Care
Quality Commission ratings show overall quality in the sector has increased since
2015.5 Any future NLW increases should be combined with adequate funding in
sectors reliant on public funding. In addition, future research should closely monitor
such effects to ensure the adequacy of such funding.
5.14 The NMW and the NLW have been important success stories in the UK, and
the Low Pay Commission has been an essential part of that success. In summary, the
weight of existing evidence is consistent with exploring a more ambitious NLW in
the UK. Such a decision is not only a technocratic one, as it requires the political
process to weigh various considerations. At the same time, any such exploration
should be conducted with caution and with technocratic guidance—and
improvements in the data and evaluation infrastructure can help reduce potential
risks associated with a more ambitious remit for the NLW beyond 2020.

2 Kreiner, Reck and Skov, ‘Do Lower Minimum Wages for Young Workers Raise Their Employment? Evidence from a Danish
Discontinuity’, Forthcoming
3 Giupponi and Machin, ‘Changing the Structure of Minimum Wages: Firm Adjustment and Wage Spillovers’, 2018
4 Datta, Giupponi, Machin, ‘Zero Hours Contracts and Labour Market Policy’, Forthcoming
5 Care Quality Commission, State of Care reports 2015, 2016, 2017, and 2018, available at https://www.cqc.org.uk/publications.
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Annex A
Terms of reference
The terms of reference of this review are:
1

The objectives of the office holder are: to review the international evidence
on the impacts of minimum wages, with a particular focus on innovative
and ambitious minimum wage models; and to consider the role of
individual labour market characteristics in determining such effects. The
review should consider the implications for UK minimum wage policy, in
particular assessing whether the employment effects of minimum wages in
the UK could be different to other countries, given differences in labour
market characteristics.

2

The office holder will draw on wider expertise in labour market economics,
including through engagement with other academics and the Low Pay
Commission. The review will consider the latest evidence on minimum
wages internationally, the potential impacts on employment (volume and
structure), productivity and economic growth, the ability of the labour
market to absorb future minimum wages rises, and the wider
macroeconomic context.

3

In particular, the office holder will be asked to consider the implications for
future minimum wage policy in the UK, bearing in mind the aspirations the
government set out in Budget 2018, to end low pay in the UK.

4

The review will not attempt to consider the structure of minimum wage
rates in the UK (e.g. youth rates) nor the causes of low wage employment.

5

Its conclusions will inform work underway in HM Treasury and the
Department for Business, Energy and Industrial Strategy considering the
future remit of the Low Pay Commission after 2020. This wider work will
include broad consultation with a range of stakeholders.
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PART 1 INTRODUCTION
In recent years, a new wave of state and local activity has transformed minimum wage policy in the
U.S. As of August 2018, ten large cities and seven states have enacted minimum wage policies in the
$12 to $15 range. 1 Dozens of smaller cities and counties have also enacted wage standards in this
range. 2 These higher minimum wages, which are being phased in gradually, will cover well over 20
percent of the U.S. workforce. With a substantial number of additional cities and states poised to soon
enact similar policies, a large portion of the U.S. labor market will be held to a higher wage standard
than has been typical over the past 50 years.
These minimum wage levels substantially exceed the previous peak in the federal minimum wage,
which reached just under $10 (in today’s dollars) in the late 1960s. As a result, the new policies will
increase pay directly for 15 to 30 percent of the workforce in these cities and as much as 40 to 50
percent of the workforce in some industries and regions. By contrast, the federal and state minimum
wage increases between 1984 and 2014 increased pay directly for less than eight percent of the
applicable workforce. 3
This report examines the effects of these new policies. Although minimum wage effects on
employment have been much studied and debated, this new wave of higher minimum wages attains
levels beyond the evidential reach of most previous studies. Moreover, city-level policies might have
effects that differ from those of state and federal policies. Yet, most of the empirical studies of
minimum wages focus on the state and federal-level policies. The literature on the effects of city-level
minimum wages is much smaller. Our report helps fill these gaps.
To better inform public discussion as states and localities consider new wage standards, the Center on
Wages and Employment Dynamics has initiated a series of reports studying the effects of this new
wave of minimum wage policies. The timing and coverage of these reports will be determined by the
phase-in schedules of the minimum wage in each jurisdiction, the availability of sufficient data after
the policy change, and the availability of a sufficient sample of comparison groups.
Our first report in this series focused on Seattle, one of the first movers in this new wave. 4 Using a
synthetic control method, this report obtained results consistent with the bulk of past research on the
minimum wage. However, our results were at odds with the results from a University of Washington
study on the Seattle policy (Jardim et al. 2017). Both studies stimulated considerable debate on the
best methods and data for studying local minimum wage policies.
1

The ten large cities are Chicago, the District of Columbia, Los Angeles, Minneapolis, New York City, Oakland, Portland,
San Francisco, San Jose and Seattle. The seven states are: Arizona, California, Colorado, Massachusetts, New York,
Oregon and Washington. Nassau, Suffolk and Westchester Counties in New York and parts of Cook County in Illinois and
Los Angeles and Santa Clara Counties in California also have minimum wages above $10.
2
http://laborcenter.berkeley.edu/minimum-wage-living-wage-resources/inventory-of-us-city-and-county-minimum-wageordinances/
3
Cooper (2017); Autor, Manning and Smith (2016).
4
Reich, Allegretto and Godoey (2017).
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This report advances the discussion of high local minimum wages by using both event study and
synthetic control methods, and by expanding our analysis to the effects in six cities that were early
movers: Chicago, District of Columbia, Oakland, San Francisco, San Jose and Seattle. At the end of
2016 (the last year in our analysis), citywide minimum wages exceeded $10 in all of these cities and
had reached $13 in two—San Francisco and Seattle.
Similar to our first report, we focus here on the food services industry, a major employer of low wage
workers. We extend our previous methods here, using both event study and synthetic control designs
to assess the policies’ effects. We report estimates that pool our data from all six cities as well as
estimates that use the data for each city separately. Our various approaches yield broadly similar
results. A 10 percent increase in the minimum wage increases earnings between 1.3 and 2.5 percent,
depending on the model estimated. Moreover, we do not detect significant negative employment
effects. These findings are similar to those in a recent state-of-the-art study of minimum wages up to
$10 (Cengiz et al. 2018).
We apply a series of robustness tests to check whether our findings are influenced by
contemporaneous changes in the cities that are not related to minimum wages. These tests include
checks on the validity of our comparison groups—notably for whether they evolve in parallel to the
cities before the policies went into effect. We also test for differences in outcomes between full and
limited service restaurants, and whether our methods falsely detect effects in a high wage industry—
professional services—or in comparison counties that did not experience a minimum wage increase.
Results from these robustness tests support the conclusion that our overall findings do not reflect other
changes taking place in the cities around the time the increases took effect.
The report proceeds as follows. Part 2 presents a brief review of recent minimum wage studies,
especially in food services, and presents the minimum wage policies for each of the six cities. We
describe the data we employ in our analyses in Part 3. Part 4 discusses our general evaluation strategy.
We present the methods and results for our two evaluation approaches, event study and synthetic
controls, in Parts 5 and 6, respectively. In Part 7 we conduct robustness and falsification tests. Lastly,
we summarize the paper and conclude in Part 8. Appendix A provides a formal presentation of our
methods and Appendix B provides additional results.

Highlights
•

We examine the effects of minimum wage policies in six large cities with high
citywide minimum wages: Chicago, the District of Columbia, Oakland, San
Francisco, San Jose and Seattle. At the end of 2016, the last period of our data
availability, citywide minimum wages exceeded $10 in all of these cities and had
reached $13 in two—San Francisco and Seattle.

•

Recent research on minimum wages up to $10 has generally not found employment
effects. Ours is the first comprehensive look at effects of minimum wages above
$10.
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•

We use the U.S. Bureau of Labor Statistics’ Quarterly Census of Employment and
Wages (QCEW) administrative data for our analysis. The QCEW publishes a
quarterly count of employment and wages reported by employers that belong to the
Unemployment Insurance (UI) system, which covers more than 95 percent of all
U.S. jobs.

•

We focus on the food services industry, a major employer of the low-wage labor
force.

•

To measure the effects of the policies, we use two complementary statistical
methods: Event study and synthetic control. Both methods isolate the causal effect of
the local minimum wage policies by comparing the changes we observe in the six
treated cities against a group of highly populated counties in metropolitan areas
across the U.S.

•

The six cities that implemented higher minimum wages have stronger private sector
growth than the average comparison county. Simply comparing employment in the
treated and comparison counties risks masking any true employment losses that may
result from the higher minimum wages. Our analysis uses statistical methods that
isolate the causal effect of the local minimum wage policies.

•

Event study and synthetic control yield broadly similar results. On average across
the six cities, we find that a 10 percent increase in the minimum wage increases
earnings in the food services industry between 1.3 and 2.5 percent.

•

We cannot detect significant negative employment effects. Our models estimate
employment effects of a 10 percent increase in the minimum wage that range from a
0.3 percent decrease to a 1.1 percent increase, on average.

•

Our conclusions are supported by robustness tests that check whether our findings
are influenced by contemporary changes in the cities that are not related to minimum
wages. For example, we test whether our event study and synthetic control methods
detect earnings or employment effects in professional services, a high-wage industry
that should not be affected. This falsification test passes in our event study models
and for 11 out of 12 of the outcomes in our synthetic control analyses of each of the
six cities separately.

•

We will revisit these and other localities’ minimum wage policies, which in many
cases will reach $15, as they become more fully implemented.
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PART 2 BACKGROUND
2.1 How economists conceptualize minimum wage effects on employment
Modern economic analysis suggests that minimum wage increases can increase worker pay without
necessarily reducing employment. This somewhat counterintuitive conclusion follows from a
comprehensive analysis of the various channels through which workers, employers and consumers
adjust to minimum wage changes. Some of these channels reduce employment, such as when
automation increases and when labor demand falls because minimum wage-related price increases
reduce product demand.
Other adjustment channels increase demand for workers. For example, higher wages reduce employee
turnover, thereby cutting employers’ recruitment and retention costs and increasing workers’ tenure
and experience. Positive employment effects can also arise when higher minimum wages draw
working age adults into the labor force or induce them to increase their hours. If product demand is
inelastic, higher product prices can provide a channel to pass on higher wage costs to consumers.
Higher wages can also stimulate consumer demand and job creation. 5 Models that incorporate all
these channels of adjustment suggest that a minimum wage’s effect on employment can be positive or
negative. 6

2.2 Recent empirical studies of minimum wage employment effects
With these underlying ambiguities in the predictions of economic theory in mind, labor economists
have focused on empirical studies to estimate the actual employment effects of minimum wages. Most
of these studies focus on the low-paid groups that are most affected by a minimum wage—such as
restaurant industry workers or teens. The most persuasive studies use causal identification strategies
that draw upon advances in methods that have been labeled the “credibility revolution” in empirical
economics (Angrist and Pischke 2010). As in trials of new drugs, an ideal causal identification
strategy would randomly divide a population into two groups—one that receives a policy treatment,
while the other does not. Causal effects of the policy are then measured by comparing the outcomes of
interest in one group against the other. But such randomization is usually not possible in studying
economic policies. Therefore, economists often study quasi-experimental situations, such as when one
jurisdiction raises its minimum wage and a similar jurisdiction does not.
More specifically, many empirical minimum wage studies have drawn upon the quasi-experimental
techniques pioneered by Card and Krueger (1994), which examined changes in fast food employment
among counties along the New Jersey-Pennsylvania border following New Jersey’s enactment of a
state minimum wage increase. Subsequent studies applied Card and Krueger’s approach to include
5

See Dube, Lester and Reich (2016) on employee turnover; Giuliano (2013) on teen labor force participation and
Borgschulte and Cho (2018) on older adults’ labor force participation; Allegretto and Reich (2018) on prices; and Cooper,
Luengo-Prado and Parker (2017) on consumer demand.
6
Reich, Montialoux, Allegretto and Jacobs (2017) provide a unified conceptual and quantitative account of these potential
minimum wage effects for minimum wages up to $15.
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large samples of minimum wage increases throughout the U.S. and to examine effects specifically on
restaurant workers and teens. 7 This strand of research has consistently shown that higher minimum
wages do measurably increase low-wage workers’ pay.
Recent studies of restaurant workers have arrived at a consensus: They find little to no detectable
negative effects of minimum wages on restaurant employment. This consensus is evident in the
Allegretto et al. (2017) review of 17 estimates from five recent studies of the minimum wage’s effect
on wages and employment of restaurant workers. 8 These estimates indicate that a one percent increase
in the minimum wage increases average earnings between 0.19 and 0.21 percent. In contrast, in these
studies the percent change in restaurant employment from a one percent increase in the minimum
wage is much smaller, ranging from -0.063 to 0.039, and often not statistically distinguishable from
zero.
As mentioned above, Jardim et al. (2017) report negative effects of Seattle’s minimum wage on lowwage employment, both overall and in the restaurant industry in particular. Critics of this study
(notably Schmidt and Zipperer 2017), noticed that the Jardim et al. results imply that the minimum
wage created large positive employment effects among very high-wage workers. This implausible
finding casts doubt on whether their method successfully distinguished between the effects of
Seattle’s minimum wage policy and the effects of the employment boom that took off in Seattle at the
same time. By raising pay throughout the wage distribution, the boom reduced the number of jobs in
pay ranges that were also affected by the minimum wage increase. But a similar boom did not occur in
Jardim et al.’s comparison group—other areas in Washington State. As we describe below, our
comparison areas come from a much broader geographical area, including counties that were also
booming. As a result, we are much less likely to find effects where none should occur.
Many restaurant studies, including ours, do not have data on hours of employed workers. But a new
comprehensive study (Cengiz et al. 2018) of all of the 138 federal and state minimum wage increases
since 1979 is able to estimate effects on total work hours. Cengiz et al. do not detect employment or
hours changes, whether they examine all industries or restaurants only. 9 These results support our
focus on employment outcomes here.
The policies examined in these studies include minimum wage policies that range up to $10, but not
higher. What are the effects at higher levels? Most economists expect that extremely high minimum
wages—such as at $30 or $50 per hour—would produce negative employment effects. But such high
levels are not on the policy horizon. We examine here the effects of the highest minimum wages that
have been implemented by the end of 2016. These range from $10 to $13.

7

See Dube, Lester and Reich (2010), Allegretto, Dube, and Reich (2011), or Allegretto, Dube, Reich, and Zipperer (2017).
These five studies are Addison, Blackburn and Cotti (2014); Dube, Lester and Reich (2010); Dube, Lester and Reich
(2016); Neumark, Salas and Wascher (2014); and an early version of Totty (2017). Neumark, Salas and Wascher contend
that minimum wages have negative effects on teens; their evidence is critiqued by Allegretto et al. 2017.
9
Cengiz et al. also do not find long-run employment effects of permanently higher minimum wages, such as the decadelong experience of Washington State’s indexed minimum wage, and they do not find evidence that employers switch to
more educated workers after a minimum wage increase.
8
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In this report, we also leverage two tests that address a central issue in quasi-experimental studies: Has
the researcher selected a valid comparison area for measuring the causal effects of the policy? The
first test considers whether the outcomes of interest in the treated and comparison areas exhibit
parallel trends during the years before the policy is implemented. When they do not, the researcher
may find spurious effects of the policy before it is actually implemented; these effects are clearly not
credible and indicate a problem in the research design. The second test considers whether the
outcomes of interest in the treated and comparison areas would have trended in parallel if the policy
had never been enacted. This test measures the outcomes after the policy was implemented among
subgroups that should not be affected by the policy. In our context, the estimating method should not
detect effects of a minimum wage increase in high-wage industries. Such “falsification tests” aim to
show that the researchers have made sound assumptions to reach their conclusions, and that their
choice of methods and data are effectively isolating the effects of the policy change. 10

2.3 The six cities and their policies
Our six cities sample
We study policy effects in the six large cities that have been the earliest movers in the new wave of
local minimum wage policies: Chicago, the District of Columbia, Oakland, San Francisco, San Jose
and Seattle. 11 The cities that have adopted higher minimum wage policies may differ from those that
have not. Table 1 examines selected characteristics of our six cities in 2012, prior to any minimum
wage increases, and in 2016, the last year of our analysis. We focus on how these six cities compare to
each other and to the U.S. as a whole.
We begin with the state of the labor market in each city, and in the U.S. as a whole, in 2012, prior to
the enactment of the new local minimum wage policies. As the first row of Table 1 shows, 2012
unemployment rates in the six cities ranged from a low of 5.7 percent in Seattle to 10.7 percent in
Oakland. This range brackets the 8.1 percent unemployment in the U.S. as a whole, indicating that the
unemployment rates in our cities were not outliers compared to the national labor market.
The post-Great Recession recovery continued to reduce unemployment rates in every one of the six
cities and in the U.S. as a whole by 2016. As the second row of Table 1 shows, 2016 unemployment
rates ranged from 3.3 percent in San Francisco to 6.4 percent in Chicago, compared to 4.9 percent in
the U.S. as a whole. As in 2012, the 2016 range of local unemployment rates bracket the national
level.
The changes from 2012 to 2016 indicate that labor market improvements in these cities were not
exceptional, relative to the U.S. as a whole. Consistent with this interpretation, the ratio of the 2016
10

Dube, Lester and Reich (2010) and Allegretto, Dube and Reich (2011) report that minimum wage studies spuriously find
negative employment effects if they do not control adequately for regional differences. These issues are thoroughly
reviewed by the Allegretto, Dube, Reich and Zipperer (2017) response to Neumark, Salas and Wascher (2014).
11
Many other early mover cities, such as Emeryville CA, Flagstaff AZ, and Tacoma WA, are too small to analyze with
available data. Other prominent cities with such policies, including Los Angeles, and New York City, began to implement
their policies later. We will include such cities in future analyses.
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unemployment to the 2012 rate (Table 1, row 3) ranges between 0.46 in Oakland and San Jose to 0.68
in the District of Columbia, again bracketing the national ratio of 0.60.
We turn next to the earnings of a median worker in each city in 2012 and 2016. As the fourth row of
Table 1 reports, 2012 median annual earnings of all jobs in these cities ranged from nearly $41,000 in
Chicago to over $62,000 in the District of Columbia. These median earnings levels were all higher
than the $32,417 median annual earnings level in the U.S. as a whole. The six cities under study here
are more affluent, on average, than the whole of the U.S.
Table 1 Characteristics of the six cities

Unemployment rate 2012

a
a

Chicago

District of
Columbia

Oakland

San
Francisco

San Jose

Seattle

U.S.

10.0

9.0

10.7

6.8

8.7

5.7

8.1

6.4

6.1

4.9

3.3

4.0

3.6

4.9

0.64

0.68

0.46

0.49

0.46

0.63

0.60

Median annual earnings, 2012b

$40,899

$62,467

$42,795

$50,868

$44,206

$45,821

$32,417

b

$43,397

$68,353

$47,995

$60,655

$50,223

$51,976

$35,815

6.1

9.4

12.2

19.2

13.6

13.4

10.5

$17,434

$21,289

$16,986

$21,306

$16,245

$17,236

$13,090

$10,236

$15,936

$14,196

$18,264

$16,200

$10,944

na

106.3

119.5

121.4

121.4

122.3

107.4

100

Ratio of 2012 minimum wage to median hourly wagef

0.38

0.26

0.35

0.40

0.34

0.37

0.42

f

0.45

0.32

0.50

0.43

0.39

0.47

0.38

0.31

0.14

0.27

0.23

0.19

0.29

---

Unemployment rate 2016
2016 rate as ratio of the 2012 rate
Median annual earnings, 2016
Percent change, 2012-2016, unadjusted for inflation
Median annual earnings: food prep & servers, 2010-12c
Median annual rent for a one-bedroom apartment, 2012
Relative cost of living—all items, 2012

e

Ratio of 2016 minimum wage to median hourly wage

Share of workers projected to receive a wage increaseg

d

Notes: The share of workers projected to receive a wage increase refers to the share of each city's workers projected to receive a pay increase due to
the minimum wage policy at full implementation, excluding employment effects or wage spillover effects. Sources: a U.S. Bureau of Labor
Statistics. b City level estimates from the 2012 and 2016 American Community Survey (ACS), Table B08521: U.S. level estimates from Table
B08121. c ACS 2010-2012, 3-year estimates, Table B24011: Occupation by median earnings in the past 12 months for the civilian employed
population. d U.S. Department of Housing and Urban Development, Fair Market Rents, medians for metro areas. e U.S. Bureau of Economic
Analysis, Regional Economic Statistics, regional price parities for metro areas. f Median hourly wages are median annual wages divided by average
annual hours for each city, using the 2012 and 2016 ACS population files. g Chicago:
https://www.cityofchicago.org/content/dam/city/depts/mayor/general/MinimumWageReport.pdf; Illinois Department of Employment Services,
Local Area Statistics. District of Columbia: https://www.epi.org/publication/raising-the-d-c-minimum-wage/. Oakland:
http://irle.berkeley.edu/files/2014/The-Impact-of-Oaklands-Proposed-City-Minimum-Wage-Law.pdf. San Francisco:
ttp://irle.berkeley.edu/files/2014/San-Franciscos-Proposed-City-Minimum-Wage-Law.pdf. San Jose: http://irle.berkeley.edu/files/2012/Increasingthe-Minimum-Wage-in-San-Jose.pdf. Seattle: http://murray.seattle.gov/wp-content/uploads/2014/03/Evans-report-3_21_14-+-appdx.pdf.

Since minimum wage policies are unlikely to influence the median wage, changes in the median over
time indicate the extent to which these economies experienced other, non-minimum-wage-based
changes during this period. Median earnings rose in all six cities between 2012 and 2016 (when
measured without correcting for inflation), ranging from 6.1 percent in Chicago to 19.2 percent in San
Francisco (Table 1, sixth row). The 10.5 percent increase in national median earnings during these
years falls well within the lower part of the six-city range, suggesting that some of our cities
experienced especially high rates of pay increases for reasons other than a rising minimum wage.
Median earnings did grow particularly rapidly in San Francisco, San Jose and Seattle, each of which
contains booming technology sectors. These patterns suggest the importance of testing whether the
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effects we measure may be attributable to other factors, such as tech booms, rather than minimum
wage policies.
We turn next to pay levels in the food service industry. Not surprisingly, earnings in all six cities and
in the U.S. are much lower for those working in food preparation and service related occupations.
These patterns appear in the seventh row of Table 1. Annual earnings in these occupations range from
just over $16,000 in San Jose to just over $21,000 in San Francisco and in the District of Columbia,
compared to about $13,000 nationally. The low median earnings in these occupations support our
focus on the food services sector.
As is well-known, living costs are higher in more affluent cities. The next rows of Table 1 display two
measures of the costs of living in our cities—the median annual rent for a one-bedroom apartment and
an index of the overall cost of living in each city relative to the national average. The U.S. Department
of Housing and Urban Development’s data on apartment rents, displayed in the eighth row, indicate
that the annual cost of a one-bedroom apartment in 2012 ranged between $10,000 in Chicago and
Seattle to over $18,000 in San Francisco.
Row nine of Table 1 shows the U.S. Bureau of Economic Analysis’ overall cost of living indices for
metro areas, relative to the U.S. average (which is set as 100). Overall living costs in the six cities are
well above the average for the U.S. as a whole. Higher living costs are often cited as a motivation to
increase local minimum wages. We do not pursue this issue here.
Minimum wages can also be measured relative to local wage levels. Rows 10 and 11 of Table 1
present the ratio of the minimum wage to the median wage for 2012 and 2016. The 2012 ratios in all
six cities fall below the ratio for the U.S. As row 11 shows, in five of the six cities the 2016 ratios are
higher than that for the U.S. as a whole (the District of Columbia is the exception). Nonetheless, the
2016 ratios remain well within the historical range of such ratios for federal and state minimum wages
(0.27 to 0.67 since 1980, according to Zipperer and Evans 2014). In other words, the relative
minimum wage levels are not as high as the absolute minimum wage levels might suggest.
The last row of Table 1 displays the percentage of each city's workers who will ultimately receive pay
increases directly because of the city's policy. This percentage, often referred to as the policy's bite,
provides an intuitive measure of the scope of each city's policy. The bites, which range between 14
and 31 percent, are each well above the eight percent maximum bite for all the federal and state
minimum wage increases between 1979 and 2014 (Autor, Manning and Smith 2016).
To summarize, Table 1 indicates that the six cities on the whole were experiencing employment and
income growth during the policy implementation period and that their median earnings and living
costs were higher than the national average. Nevertheless, prior to the new minimum wage policies,
food service workers in each city earned much less than other workers. The policies so far have raised
the minimum wage levels relative to median wages, but not above the ratios in previous U.S.
experience. On the other hand, at full implementation, the new wave of policies will increase pay for
higher proportions of each city’s workforce, relative to our previous experience of federal and state
minimum wage policies.
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The minimum wage policies
The six cities adopted minimum wage policies at varying levels and with varying rates of
implementation. Figure 1 displays the evolution of the minimum wage during our study period in the
three California cities in our sample, Oakland, San Francisco and San Jose. Figure 2 does the same for
Chicago, the District of Columbia and Seattle. As the two figures show, these six cities implemented
thirteen minimum wage increases during our study period (not counting inflation adjustments).
Figure 1 Minimum wage policies: Oakland, San Francisco, San Jose

Notes: The evolution of the minimum wage in Oakland, San Francisco and San Jose. When the minimum wage
increases in the middle of a quarter, the figure plots the average minimum wage over the months within the quarter. For
cities that allow for subminimum wages, such as for tipped workers and workers in small firms, we use the highest
minimum wage in effect.

Among the California cities, San Francisco had the highest local minimum wage in 2012, $10.24,
which increased annually with regional inflation until 2015. The city then raised its minimum wage to
$12.25 in May of 2015 and to $13 in July of 2016. San Francisco’s minimum wage thus increased a
total of 27 percent during our study period. San Francisco was also the first city in the U.S. to
establish a $13 minimum wage for all workers in a city.
Oakland and San Jose both began our study period at the $8 California minimum wage. Each city then
increased its minimum wage rapidly. Oakland’s minimum wage increased from $8 to $9 in the first
quarter of 2014 (2014q3), as a result of the California statewide minimum wage increase. The city’s
minimum wage then rose from $9 to $12.25 in a single step in 2015q2—an overnight increase of 36
percent and a total increase of 53 percent over two quarters. Oakland then indexed its minimum wage
to regional inflation beginning in 2015. San Jose’s minimum wage rose overnight by 25 percent, from
$8 to $10 in March of 2013. The city then indexed the minimum wage to regional inflation beginning
in 2015, resulting in an overall increase of 29 percent by 2016.
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Figure 2 displays the evolution of local minimum wages in our three other cities: Chicago, the District
of Columbia and Seattle. 12 In 2010, Chicago’s minimum wage increased modestly along with Illinois’
statewide minimum wage change, from $8 to $8.25. The city level then increased to $10 in 2015q3
and to $10.50 in 2016q3. The overall increase was thus 27 percent. Meanwhile, the District of
Columbia’s minimum wage rose from $8.25 to $9.50 in 2014q3, then to $10.50 in 2015q3 and to
$11.50 in 2016q3. The District’s minimum wage overall increase was thus 39 percent. Finally,
Seattle’s minimum wage rose from $9.47 to $11 in 2015q2 and then to $13 in 2016q1, or a 37 percent
increase in total.
Figure 2 Minimum wage policies: Chicago, District of Columbia and Seattle

Notes: The evolution of the minimum wage in Chicago, the District of Columbia and Seattle. When the minimum wage
increases in the middle of a quarter, the figure plots the average minimum wage over the months within the quarter. For
cities that allow for subminimum wages, such as for tipped workers and workers in small firms, we use the highest
minimum wage in effect.

Summarizing to this point, minimum wages in these six cities varied in their initial levels and in the
speed and magnitude of their increases. San Francisco began at the highest initial level. Oakland
experienced both the most rapid and largest increase (53 percent).
In our evaluation, we will use the percent increase in a city’s minimum wage level, adjusted for the
length of its phase-in period.

12
Each of these three cities’ policies allowed for subminimum wages, for example for tipped workers and for workers in
small firms. To simplify our discussion and our analysis, we ignore these subminimum wages in what follows.
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PART 3 DATA
We use the U.S. Bureau of Labor Statistics’ Quarterly Census of Employment and Wages (QCEW)
administrative data for our analysis. The QCEW publishes a quarterly count of employment and
wages reported by employers that belong to the Unemployment Insurance (UI) system, which covers
more than 95 percent of all U.S. jobs. The data are aggregated at the county level and are available by
detailed industry. The QCEW is frequently used in minimum wage and other labor market studies.
We obtained QCEW data for all U.S. counties from the QCEW website of the U.S. Bureau of Labor
Statistics. Two cities in our study, the District of Columbia and San Francisco, are coterminous with
their counties. The four other cities are located within larger counties. To analyze these cities, we
obtained city-level QCEW tabulations from city or state agencies. 13
As in administrative datasets generally, the employment and earnings figures reported in the QCEW
are not prone to the sampling errors that are inherent in household surveys. Nevertheless, the QCEW
data can be noisy—i.e., they can fluctuate significantly from one period to the next—especially for
areas smaller than a county. This noise can be generated when businesses change location, name, or
their industry code. In addition, large fluctuations can occur when multi-site businesses change
whether they report their employment and earnings figures separately for each location or decide to
consolidate their data and report as a single, multi-site business. 14
For our earnings analyses we use the QCEW average weekly wage, which is constructed as the ratio
of total industry payroll to employment, divided by 13 (52 weeks / 4 quarters). Since this variable
reflects both the hourly wage paid to workers and the number of hours worked every week, we refer to
this variable as average weekly earnings, or, simply, average earnings.
The rich local data in the QCEW makes it the only public dataset available for studies of local
minimum wage policies in multiple locations. 15 The sample size of the Current Population Survey—
another commonly used public dataset—is too small for use at the city level. The American
Community Survey contains enough observations, but its annual frequency is insufficient for
minimum wage analysis.
13

Quarterly employment represents aggregate counts of all filled jobs, whether full or part-time, temporary or permanent.
The QCEW reports establishment-based monthly employment levels for the pay periods that include the twelfth of the
month.
14
To check whether these reporting issues may bias our results, we have examined whether the variables in our analysis
are noisier in Chicago, Oakland, San Jose and Seattle (the four cities that are not coterminous with their counties) than in
the counties that we include in the cities’ comparison groups. We measure the level of noise in each variable by its
standard deviation during the period before the minimum wage policy went into effect. (We first de-trend each variable
before computing its standard deviation to distinguish noise from overall growth across the localities). We find that the
amount of noise in the variables in these cities are typically within the range observed in other counties, even those with
comparable levels of private sector employment. We conclude it is unlikely these reporting issues are biasing our results.
Results are available upon request.
15
Although a few states have made the microdata underlying the QCEW available to selected researchers, many states are
not able to do so for legal reasons. The Quarterly Workforce Indicators (QWI), a product of the U.S. Census Bureau,
provides similar county-level data as the QCEW and also contains limited demographic information. Officials at Census
were not able to provide us with city-level QWI data.
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PART 4 RESEARCH DESIGN
4.1 Outcomes
We study the effects of the six cities’ minimum wage policies on workers employed in the food
services and drinking places industry—hereafter referred to as food services. 16 Composed mainly of
restaurants and bars, the food services industry is a major employer of low-wage workers, employing
8 percent of the workforce in 2016 and paying the median worker $9.96 per hour. 17 As such, wages in
this industry are strongly influenced by minimum wage policies: Recent analysis indicates that 67.8
percent of food services workers would be affected by the Raise the Wage Act of 2017, a proposal to
raise the federal minimum wage to $15 per hour by 2024 (Cooper 2017).
For workers in food services, we measure the effects of the minimum wage on quarterly aggregates of
average weekly earnings and total employment, as reported in the QCEW data. The measures include
all workers in the industry, even those who are not affected by the minimum wage. As a result of this
aggregation, the effects we measure are a weighted average of effects among workers with potentially
different responses to the policy. We discuss how this aggregation affects the interpretation of our
results in Part 8.

4.2 Evaluation strategy
To identify the causal effects of local minimum wage policies, the methods we use must be able to
distinguish changes attributable to the policies from other factors that influence the evolution of
average earnings and employment over time. To do so, we consider each city as a separate quasiexperiment and measure the effect of the policies by comparing the changes in earnings and
employment in each of the six cities against the changes that we observe in other localities across the
U.S. This approach is often called the “difference-in-differences” method, because if we observed
only one city with a local minimum wage policy and only one comparison locality, and if our data
included only two points in time (one before and one after the increase), the estimated effect would be
the difference between the change in the city and the change in the comparison locality.
Ideally, for each “treated” city in our study that passed a local minimum wage policy, we would have
data on an “untreated” comparison locality that had no minimum wage change. Moreover, the
comparison locality and the city would exhibit trends in employment and weekly earnings that would
be parallel but for the effect of the policy. In this study, we use two complementary methods—event
study and synthetic control—that approximate this ideal scenario under different assumptions. Both
methods isolate the causal effect of the local minimum wage policies by comparing the changes we
observe in the six treated cities against a group of untreated comparison counties across the United
States.

16
17

The food services industry is NAICS 722. Its full title is “food services and drinking places.”
Bureau of Labor Statistics, Occupational Employment Statistics, May 2016.

Minimum Wage Effects in Six Cities

12

To construct our comparison groups, we include counties that had no change in their minimum wage
policy during our period of study. To maximize the number of counties we can include, we begin our
period of study in 2009q4, one quarter after the federal minimum wage increased to $7.25 per hour.
For the District of Columbia, Oakland and San Jose, we include counties that had no minimum wage
increase between 2009q4 and 2016q4. For San Francisco and Seattle, which previously indexed their
minimum wage to inflation, we include counties in states that also indexed their minimum wage and
had no other minimum wage increases between 2009q4 and 2016q4. For Chicago (whose state-level
minimum wage increased to $8.25 in 2010q3), we include counties that had no minimum wage
increase between 2010q4 and 2016q4.
In addition to requiring each county in a comparison group to have no change in its minimum wage
policy, we only include counties in a metropolitan area with an estimated population of at least
200,000 in 2009q4. 18 By restricting our comparison group to only counties meeting these criteria, we
are able to distinguish the effects of the policies from other changes that occurred to other heavily
populated, metropolitan areas during the same period.
Table 2 reports the number of comparison areas we use to measure the effect of the local minimum
wage policies and provides additional information on our research design. We have 99 counties in the
comparison groups for the District of Columbia, Oakland, and San Jose; 60 counties for San Francisco
and Seattle; and 113 counties for Chicago.
Table 2 Policy evaluation context, by city
Chicago

District of
Columbia

Oakland

San Francisco

San Jose

Seattle

Comparison group MW policya

No increases

No increases

No increases

Indexed to inflation

No increases

Indexed to inflation

Counties in comparison group

113

99

99

60

99

60

2009q4--2015q1

2009q4--2012q4

2009q4--2015q1

b

2010q3--2015q2 2009q4--2014q2 2009q4--2014q2

Pre-policy period

c

$8.25

Pre-policy MW

Evaluation periodd
Average MW over evaluation period
Average MW increase

$8.25

$8.00

2015q3--2016q2 2014q3--2016q4 2014q3--2016q4
e

$11.05

$8.00

$9.47

2015q2--2016q4

2013q1--2016q4

2015q2--2016q4

$10.00

$10.30

$11.50

$12.41

$10.10

$12.14

19.2%

21.9%

35.5%

11.5%

23.3%

24.5%

a

Notes: Indicates whether the comparison group includes counties that either (1) have no minimum wage increases between the
pre-policy and evaluation periods (No increases) or (2) includes counties that index their minimum wage to inflation (Indexed to
inflation). b The quarters before the minimum wage increase that we use in our analysis. c The minimum wage in the city at the end
of the pre-policy period. d The quarters after the minimum wage increase that we use to measure the effect of the policy on earnings
and employment. e Average log minimum wage during the evaluation period minus the log minimum wage at the end of the prepolicy period.

The comparison counties for Chicago, the District of Columbia, Oakland, and San Jose are located
throughout the South as well as parts of the Midwest and Northeast. The comparison counties for San

18

Counties are in a metropolitan area if they lie in a Census Core-based statistical area (CBSA). To determine whether a
county lies in a CBSA, we use CMS's “SSA to FIPS CBSA and MSA County Crosswalk” for fiscal year 2015. These data
are released by the NBER: http://www.nber.org/data/cbsa-msa-fips-ssa-county-crosswalk.html (last accessed January 24,
2018).
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Francisco and Seattle are located primarily in Florida, Ohio and Washington, and also include parts of
Arizona, Colorado and Missouri. 19
The new policies raised the level of the local minimum wage in the six cities by different magnitudes
and at different speeds, as illustrated in Figures 1 and 2 above. In our analysis, we abstract from these
differences in implementation and measure the average effect of the local policies from the quarter the
city first increased its local minimum wage. That is, we evaluate each city’s local policy as if it were a
single event. We call the quarters before the city implemented the policy the pre-policy period, and
quarters afterward the evaluation period. Table 2 reports each city’s pre-policy and evaluation period.
As a summary of each city’s local minimum wage policy, Table 2 also reports what we call the
average increase in the minimum wage. This variable measures each city’s percent increase in the
minimum wage during the evaluation period relative to its pre-policy level and incorporates changes
in the minimum wage due to phase-ins and cost-of-living adjustments. We compute the average
increase in the minimum wage by subtracting the log of the pre-policy minimum wage from the
average log minimum wage during the evaluation period. Table 2 reports that the average minimum
wage increase ranges from 11.5 percent in San Francisco to 35.5 percent in Oakland. In general, we
expect to find the largest earnings increases (and, potentially, the largest employment effects) in the
cities with the largest minimum wage increases.
Table 3 presents an array of descriptive statistics for the six cities and the comparison counties.
Compared to the six cities, the comparison counties on average have smaller private sectors, pay
lower wages, and experienced slower growth in the aftermath of the Great Recession. The second row
in Panel A, labeled “total earnings, private sector,” shows the total earnings of all private sector
workers—a measure of the size of the local economy—during 2012. Total private sector earnings in
8728.9

the six cities were �2748.6 =� 3.2 times larger than the comparison counties, on average. Average

earnings and employment of food services exhibit smaller but nonetheless important differences
between the cities and the comparison counties. Relative to food services in the comparison counties,
food services in the six cities employed over twice as many workers, who earned on average about 1.4
times more each quarter. These differences in compensation reflect differences in previous minimum
wage policies, as well as living costs and other underlying economic conditions.

Table 3 also reports the average earnings and employment of workers in two food service sub-sectors,
full service and limited service restaurants. Similar to what we find for food services as a whole, more
workers are employed in restaurants in the six cities than in the comparison counties; on average these
workers earn more as well. In both the six cities and the comparison counties, workers in limited
service restaurants earn on average about 80 percent of those in full service restaurants. As a result,
we expect the cities’ local minimum wage laws to have a larger effect on limited than full service
restaurants. (We return to this prediction in Part 7.)

19

See Appendix Figure 1 for a map of the comparison counties for each city.
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Table 3 Average characteristics of our six cities and comparison counties
Comparison
Six citiesa

countiesb

(1)

(2)

Panel A: Annual average, 2 0 1 2 c
Population (1000s)
Total earnings, private sector (Millions)

1033.2

584.4

$8,728.9

$2,748.6

$409.4

$298.9

44.7

20.8

$441.3

$321.6

23.2

10.1

$342.9

$259.3

11.6

7.5

$2,131.0

$1,273.4

72.0

17.1

Food services
Average weekly earnings
Employment (1000s)
Full service restaurants
Average weekly earnings
Employment (1000s)
Limited service restaurants
Average weekly earnings
Employment (1000s)
Professional services
Average weekly earnings
Employment (1000s)
Panel B: Percent change, 2 0 0 9 – 2 0 1 2 d
Population
Total earnings, private sector

2.8

3.5

13.4

10.9

Food services
Average weekly earnings

6.6

6.9

11.7

6.9

7.0

7.8

13.9

6.6

Average weekly earnings

4.6

5.2

Employment

8.5

7.2

10.0

7.5

Employment
Full service restaurants
Average weekly earnings
Employment
Limited service restaurants

Professional services
Average weekly earnings
Employment
Observations

8.9

4.6

6

173

Notes: a Averages across Chicago, Oakland, San Francisco, San Jose, Seattle and the District of Columbia. b Averages
across all untreated counties in the comparison groups. c Sample means during 2012. We compute the mean of each
variable by averaging over the quarterly observations in the group indicated by the column heading. d Percent change in
the sample means between 2009 and 2012.

The differences we find between the six cities and their comparison counties suggest that even if the
cities had not increased their minimum wages, average earnings and employment of workers in the
comparison counties would not have followed the same trend as in the six cities. To test this important
issue, we examine whether they evolved similarly during the years preceding the minimum wage
increase. Panel B of Table 3 reports earnings and employment changes from 2009 through 2012 for
11.7

both sets of areas. Food services employment grew about � 6.9 − 1 × 100 ≈� 70 percent faster in the
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six cities than in the comparison counties but experienced similar growth in average earnings during
this period. Table 3 also shows that the overall private sector grew about twenty percent faster in the
six cities.
Together, the differences between the six cities and the comparison counties suggest that simple
comparisons between these groups alone would not accurately isolate the true causal effect of the
local minimum wage policies. In Parts 5 and 6, we describe and use two statistical methods—event
study and synthetic control—to evaluate the causal effect of the policies despite these underlying
differences.
Both statistical methods assume that each city’s food services industry during the years after the
minimum wage increases can be modeled accurately using information from the years preceding the
increase. This assumption may not hold. For example, Seattle contains the headquarters of Amazon,
whose rapid expansion substantially reshaped Seattle’s economy just as the city implemented its
minimum wage policy (Tu, Lerman and Gates 2017).
To test this assumption, we conduct a falsification test to ensure that the effects we measure are not
driven by contemporaneous changes that are unrelated to the minimum wage policies. Specifically, we
test for effects on professional services, a high wage industry. Panel A of Table 3 reports that in 2012,
professional service workers in the six cities earned on average over $2,000 per week, more than five
times as much as food service workers earned. Thus, the earnings and employment levels of
professional service workers should not be influenced by minimum wage laws, but they would be
influenced by more general changes to the local labor market. If our analysis of the professional
services industry does not reveal any significant earnings or employment effects, the effects we
measure in food services are less likely to reflect contemporaneous changes that are not policy-related.

4.3 Measuring Earnings and Employment Elasticities
To benchmark our estimated effects to those from previous studies, we report our estimated earnings
and employment effects as elasticities. The earnings elasticity with respect to the minimum wage
equals the percent change in average earnings from each one percent increase in the minimum wage.
The employment elasticity with respect to the minimum wage equals the percent change in
employment from a one percent increase in the minimum wage. Throughout our analysis, we measure
outcomes such as average earnings and employment in logs so that the effects are interpretable as
percent increases. To compute elasticities, we then scale these effects by the average increase in the
minimum wage.

PART 5 EVENT STUDY ANALYSIS
5.1 Method
We first measure the effect of local minimum wage policies using an event study model. An event
study generalizes the difference-in-differences approach by measuring the effect of a policy at each
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quarter around the time of implementation. This approach allows us to test whether the treated six
cities and the untreated comparison counties trended together during the pre-policy period. In
addition, the event study approach provides a convenient way to pool our results, incorporating
variation in the timing of the minimum wage policies across the six cities.
We estimate the event study model using linear regression. Since we have a number of comparison
counties for each city, regression allows us to account for observable differences between the groups
by including control variables in the model. The event study model then measures the effect of the
policy separate from changes in earnings and employment caused by changes in the control variables.
We first establish the conceptual framework of an event study by depicting the results for employment
in food services from a model without any control variables in Figure 3. The vertical line at time zero
represents the quarter that the minimum wage policies were implemented for each city. For example,
for Seattle, quarter zero represents 2015q2, when the minimum wage increased from $9.47 to $11; for
the District of Columbia, zero represents 2014q3, when the minimum wage increased from $8.25 to
$9.50. Negative values (to the left of the zero line) represent the quarters leading up to the end of the
cities’ pre-policy periods, and positive values (to the right of the zero line) represent quarters
following the beginning of the evaluation periods, as reported in Table 2.
Figure 3 plots the parameters (i.e., the estimated effects) from the event study model and forms the
basis for our estimates of the causal effect of the policies. Specifically, each point measures, during a
given quarter, the difference between employment in each city and employment in its comparison
counties (averaged over all six cities). We normalize the parameters so that this difference equals zero
one quarter before the policy went into effect—that is, at -1 on the horizontal axis. The rising trend of
the points between -13 and -2 on the horizontal axis indicate stronger employment growth in the six
cities relative to the comparison counties in the three years preceding the increase. The points between
0 and 6 on the horizontal axis indicate employment growth in the six cities after the minimum wage
increased, relative to employment growth in the comparison counties. For example, point 6 indicates
that, seven quarters into the evaluation period, employment in the six cities grew on average 6.2
percent more than in the comparison counties.
The event study model measures the effect of the policy by taking a weighted average over the points
on the horizontal axis between 0 and 6. 20 The horizontal dashed line plots the estimated effect and
shows that the model finds the minimum wage increased employment about 4.8 percent in our six city
sample. However, this interpretation is accurate only if the comparison counties would have trended
similarly to the six cities if the minimum wage had not increased.
The point at -13 indicates that 13 quarters prior to the minimum wage’s implementation, the
difference in the cities’ employment relative to employment in the counties was 8.6 percent lower than
it was 1 quarter before the minimum wage was increased. In other words, during the three years
preceding the end of the pre-policy period, employment in the six cities grew on average 8.6 percent
20
The weights used in the average are based on, for example, the number of cities with information on employment at
each point during the evaluation period.
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more than in the comparison counties. Employment in the six cities thus did not trend with the
comparison counties during the years preceding the increase. It is therefore unlikely that the points
following the increase represent only the effect of the minimum wage policy.
Figure 3 Event study methodology, employment

Notes: This figure plots coefficients from an event study of food services employment, measured in logs. We estimate
the coefficients using an event study model that compares each city against the untreated counties in its comparison
group. The model is normalized such that each coefficient represents the change in log employment relative to the end
of the pre-policy period (point -1 on the horizontal axis).

The higher employment growth in the cities during the pre-policy period suggests that, without any
control variables, the event-study-based measure of the minimum wage effect is biased against finding
employment losses. To test for the presence of this bias directly, we measure the slope of a line based
on the points between -13 and -2 on the horizontal axis. Our statistical test finds a non-zero slope,
indicating that the comparison counties do not trend in parallel with the six cities. Following previous
studies that use event study methods, we call this a test of the parallel trends assumption, and we call
the differential growth between the groups during the pre-policy period a pre-trend. 21
The different trends in average earnings and employment revealed by our event study analysis
between the six cities and the comparison counties may be attributable to other differences between
the two groups, such as population growth. We account for these differences by including them as
control variables in the regression models. The parameters of the event study model for each of the
21

An alternative test of the parallel trends assumption examines (jointly) whether each of the points between -13 and -2 on
the horizontal axis is zero. We are unable to perform this test because our sample includes only six cities that enacted a
local minimum wage policy, and these cities are located in only four states (including the District of Columbia).
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quarters then indicate only the differences between the cities and untreated counties that cannot be
explained by the control variables. Moreover, we can test whether the pre-policy differences form a
pre-trend. As we have already suggested, if the test—controlling for differences in these other
factors—does not find a pre-trend, we can infer that the six cities and comparison counties are likely
to trend together during the evaluation period, and the model with control variables will better isolate
the effect of the minimum wage policies.
We include two control variables in our models. The first measures the population of the city or
county, as estimated annually by the U.S. Census Bureau. The second variable measures the total
payroll of all private sector workers in the city or county, which approximates the size of the local
economy. 22 By controlling for different growth rates in the treated cities, we reduce possible biases in
the event study estimation. Previous studies of state level minimum wage policies include similar
variables. 23
In our event study analysis, we perform hypothesis tests and construct confidence intervals under two
alternative assumptions about how the data are correlated. Under the first, we assume that the data are
grouped into 179 “clusters”: the six treated cities and the 173 untreated counties. Under the second,
we assume that the data are grouped into only 28 clusters, one for each state in our sample (including
the District of Columbia). We group the data into clusters to control for correlations in the data within
the group—either city and county or state—over time. The number of clusters used is likely to affect
the standard error and confidence interval calculations.
We first cluster the data at the city and county levels, the level at which the policies were enacted.
However, if the data between cities and counties in the same state are correlated, it may be more
appropriate to cluster at the state level. In this case, clustering at the city and county level may lead us
to overstate the statistical significance from our tests. On the other hand, clustering the data at the state
level could risk understating the statistical significance, if clustering at the city and county level is
more appropriate. 24 With these tradeoffs in mind, we report the results both ways: clustering at either
(1) the city and county or (2) the state level.
We compute p-values for the results of our hypothesis tests. Each p-value measures the likelihood that
the event study model would yield the estimated effect if the true effect were zero. A p-value of less
than 10 percent indicates a statistically significant effect. We also report confidence intervals that
denote the range of effects that we cannot reject at a 10 percent significance level. 25
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We include annual averages of this variable during the years 2007, 2008, and the first three quarters of 2009. These
averages control for growth in average earnings or employment that would be associated with the size of their local
economy during the years immediately preceding and following the Great Recession.
23
See, for example, Allegretto et al. (2017), Addison et al. (2014), and Meer and West (2016).
24
The correct clustering level can depend upon the context, such as the timing of policies within a state or the spatial size
of the relevant labor market. High-wage labor markets, such as professional services, are spatially bigger than low-wage
labor markets, such as food services. Rather than attempting to determine which clustering level is correct for our case, we
provide results for both clustering assumptions. See Abadie et al. (2017) for a recent discussion of these issues.
25
We compute p-values and confidence intervals using a “wild bootstrap” (Cameron, Gelbach and Miller 2008). Previous
studies indicate that conventional approaches for conducting hypothesis tests with clustered data may be biased when the
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5.2 Event study results
We now turn to the results of our event study analysis. First, we present a graphical depiction of our
results on food services for earnings and employment. We then delve further into how our model
specifications performed and more information on our results.
Figure 4 plots parameters estimated by two separate event study specifications of average earnings.
The dashed line labeled “No controls,” plots the growth in the six cities relative to the untreated
comparison counties without any adjustment for differences in population or private sector size. 26 The
line’s position at -13 indicates that average earnings in food services grew about 4.4 percent during
the final 13 quarters of the pre-policy period. This pre-policy growth in earnings suggests that
earnings increases after the policy (between 0 and 6) are partly attributable to other factors that would
increase earnings regardless of the higher minimum wage.
The solid line in Figure 4 labeled “Controls” plots the earnings growth in the six cities relative to the
comparison counties after accounting for population growth and differences in private sector size
(measured by the total earnings paid to private sector workers between 2007 and 2009q3). This model
finds only a 3.7 percent growth during the three-year pre-policy period, which is then followed by a
sudden 3.2 percent jump in earnings in the first two quarters of the evaluation period. During the next
five quarters, earnings continue to rise, averaging a 5.1 percent increase.
Overall, the results indicate—after we account for changes attributable to population growth and the
size of the local economy—that the minimum wage policies increased earnings about 4 percent. More
rapid growth in earnings began within a quarter of the increase in the minimum wage, suggesting the
earning growth is at least partly attributable to the policy. Nevertheless, the modest pre-trend that
remains even after we add control variables to the model suggests this increase in earnings may
overstate the true effect of the policy. We return to this issue when discussing Table 4.
Unlike the event study results for average earnings, the results for food service employment—
displayed in Figure 5—suggest that the growth in employment in the six cities during the evaluation
period is attributable to factors such as population growth, not to the increase in the local minimum
wage. The line labeled “No controls” corresponds to the points depicted in Figure 3 and shows that
employment grew about 8.6 percent relative to the comparison counties during the three years
preceding the minimum wage increase. This trend continued during the evaluation period, suggesting
little influence of the minimum wage policy.

number of clusters affected by the policy is small. Depending on how we cluster, we have either six treated city clusters or
four treated state clusters. We use the wild bootstrap because studies have shown it to be more robust in settings with small
numbers of clusters (e.g., Cameron and Miller 2015). See Appendix A.1 for more information on how we apply the wild
bootstrap.
26
The line in Figure 4 labeled “No controls” corresponds to an event study model that includes comparison group-specific
calendar time effects and county effects. By including these variables in the model, the parameters plotted in Figure 4
represent the growth, on average, in earnings in each treated city relative to its comparison counties. See Appendix A.1 for
more information on how we specify the event study model.
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Figure 4 Event study earnings estimates

Notes: This figure plots coefficients from event studies of average earnings in food services, measured in logs. Models are
normalized such that each coefficient represents the difference in log average earnings relative to the end of the pre-policy
period (point -1 on the horizontal axis). The line labeled "No controls" reports coefficients from an event study model that
compares each city against the untreated counties in its comparison group. The line labeled "Controls" reports coefficients
from a model that controls for differences in population and private sector size across localities.

Figure 5 Event study employment estimates

Notes: This figure plots coefficients from event studies of food service employment, measured in logs. Models are normalized such that each
coefficient represents the difference in log employment relative to the end of the pre-policy period (point -1 on the horizontal axis). The line
labeled "No controls" reports coefficients from an event study model that compares each city against the untreated counties in its comparison
group. The line labeled "Controls" reports coefficients from a model that controls for differences in population and private sector size across
localities.
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The solid line labeled “Controls” shows the employment change in the six cities relative to the
comparison counties that cannot be explained by growth in the overall population or differences in
private sector size (captured by our two control variables). Once we include these variables in the
model, we find employment in the six cities grew only 4.3 percent during the pre-policy period. The
attenuation in pre-policy growth between the models with and without controls indicates that
8.6−4.3

�

8.6

× 100 =� 50 percent of the difference between the six cities and the comparison counties can

be accounted for by the control variables alone.

During the last year and a half of the pre-policy period (quarters -7 through -2), the solid-line labeled
“Controls” in Figure 5 is close to zero, indicating—after accounting for differences in population
growth and private sector size—that employment grew in parallel between the six cities and the
comparison counties right before the minimum wage increase. After the minimum wage increase,
employment in the six cities departs from this trend and increases modestly relative to the comparison
counties. This pattern suggests, if anything, that the minimum wage caused employment to expand.
Overall, Figures 4 and 5 suggest that raising the minimum wage had a clear effect on workers’
earnings, but little, if any, effect on employment.
We now turn to Table 4, which displays our average estimated effects of the policies, presents our
results as elasticities and offers insight into how well our specifications address the parallel trends
criterion.
Columns 1-3 report the earnings effects with and without population and private sector size controls.
Consistent with the graphical analysis in Figure 4, we find that, once we control for population and
private sector size, the minimum wage policies increase average earnings about 4 percent (column 2).
This increase is statistically significant (at the 5 percent level when we cluster at the city and county
level and at the 10 percent level when we cluster at the state level), indicating it is very unlikely that
this increase would have occurred without the policy. 27
Columns 4-6 in Table 4 report the employment effects. The statistical significance of the smaller 2.1
percent increase reported in column 5 for employment depends on how we cluster the data. When we
cluster at the city and county level, this effect is significant at the 5 percent level. But when we cluster
at the state level, the effect is not significant. Regardless of how we cluster, the positive employment
effect indicates the minimum wage did not lead to employment losses, consistent with the results
depicted in Figure 5.
The rows labeled “P-value” under the “Test of parallel trends assumption” show the results of our
statistical tests of whether the six cities and the comparison counties trended together during the
quarters preceding the minimum wage increases. P-values below 0.1 indicate that the six cities and
comparison counties do not trend together. Models that do not include control variables (columns 1

27

We compute p-values and estimate 90 percent confidence intervals using a wild bootstrap procedure (Cameron,
Gelbach, and Miller 2008). See Appendix A.1 for more information.
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and 4) have significant pre-trends for both earnings and employment in food services. These results
imply that the positive minimum wage effects estimated from the ‘no controls’ specifications are
overstated. However, once we include control variables in our specifications (columns 2 and 5), we do
not find any significant pre-trends—the reported p-values are greater than 0.1 regardless of how we
cluster the data. The differences in the test results in models with and without control variables are
consistent with the attenuation between the lines labeled “Controls” and “No controls” in the prepolicy growth plotted in Figures 4 and 5. Together, these results suggest that the event-study-based
effects reported in columns 2 and 4 are measured without bias.
Table 4 Event study results
Food services
Avg. earnings (logs)
Effect of MW increase
P-value (179 city and county clusters)
90% CI (179 city and county clusters)
P-value (28 state clusters)

(1)

(2)

(3)

(4)

(5)

(6)

0.060**†

0.040**†

0.022**†

0.048**††

0.021**

-0.005

0.004

0.026

0.014

0.002

0.034

0.501

[0.043,0.079] [0.015,0.060] [0.014,0.030]
0.075

90% CI (28 state clusters)

Employment (logs)

0.059

0.062

[0.023,0.088] [0.017,0.089] [0.012,0.037]

Elasticity with respect to the MWa
P-value (179 city and county clusters)
90% CI (179 city and county clusters)
P-value (28 state clusters)

0.046

0.129

0.631

[0.007,0.078] [-0.003,0.071] [-0.021,0.009]

0.288**†

0.212**††

0.131**††

0.227**†

0.111**

-0.029

0.000

0.044

0.006

0.001

0.040

0.507

[0.202,0.377] [0.045,0.400] [0.083,0.185]
0.057

90% CI (28 state clusters)

[0.013,0.090] [0.006,0.056] [-0.020,0.007]

0.048

0.026

[0.118,0.423] [0.080,0.305] [0.075,0.198]

[0.099,0.396] [0.024,0.230] [-0.119,0.039]
0.051

0.180

0.654

[0.037,0.372] [-0.180,0.224] [-0.128,0.064]

Test of parallel trends assumption
P-value (179 city and county clusters)b

0.019

0.157

---

0.026

0.116

---

P-value (28 state clusters)c

0.084

0.228

---

0.077

0.231

---

Controls for population, private sector

No

Yes

Yes

No

Yes

Yes

Control for trend

No

No

Yes

No

No

Yes

5132

5132

5132

5132

5132

5132

d

Observations

Notes: Significance tests and confidence intervals are based on a wild bootstrap using the empirical t-distribution, clustered at either the (1) city and
county or (2) state level. **indicates significance at the 5 percent level when we cluster at the city and county level, *indicates significance at the 10
percent level. †† indicates significance at the 5 percent level when we cluster at the state level, † indicates significance at the 10 percent level. Each
regression is estimated on a sample of 179 cities and counties in 28 states. All models include comparison group X quarter effects. a See footnote 28
for how we calculate the elasticity. b The p-value from testing whether a pre-trend (based on the estimated pre-policy effects of the minimum wage)
has a slope of zero when we cluster at the city and county level. A p-value less than 0.1 indicates that we reject the parallel trends assumption. c The
p-value from testing whether a pre-trend (based on the estimated pre-policy effects of the minimum wage) has a slope of zero when we cluster at the
state level. d Reports whether the event study model includes control variables for population and private sector size.

The earnings elasticity implied by our event study results is consistent with earlier studies of statelevel minimum wage policies reviewed in Part 2. To calculate the earnings and employment
elasticities, we scale the estimated coefficients reported in Table 4, row 1 by the average increase in
the minimum wage across the six cities during the evaluation period (quarters 0 through 6). 28
28

To calculate the earnings and employment elasticities, we fit two-stage least squares models. The elasticities these
models yield is equivalent to dividing the estimated coefficients reported in Table 4, row 1, by an event study model-based
measure of the average increase in the minimum wage across the six cities. The model without population and private
sector control variables finds city minimum wages increased 21.0 percent on average; the model with controls finds
minimum wages increased 19.1 percent. To then compute p-values and confidence intervals we apply a wild bootstrap
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Column 2 of Table 4 reports that the 4 percent earnings effect implies an earnings elasticity of 0.21,
shown in the sixth row, labeled “elasticity with respect to the MW.” This elasticity can be interpreted
to mean that—on average across the six cities—for every 10 percent increase in the minimum wage,
food service earnings rose by 2.1 percent. The 2.1 percent employment effect reported in Column 5
implies a positive employment elasticity of 0.11. Although the earnings elasticity is consistent with
earlier studies, the estimated employment elasticity is higher—and more positive—and may be
attributable to the modest pre-trend that remains even after we include the population and private
sector control variables in the model.
To assess the influence of the modest pre-trends that remain, we add to our event study models an
adjustment for a linear trend. Intuitively, these models measure the effect of the minimum wage policy
after first removing the changes in earnings and employment that would be expected based on the
average quarterly growth during the pre-policy and evaluation periods. 29
The results from including a linear trend in the event study models for earnings and employment are
reported in Table 4, columns 3 and 6, respectively. As expected, the earnings and employment
elasticities in these models are smaller than what we find in models that only control for population
growth and private sector size. Nevertheless, the conclusions are similar. The earnings elasticity of
0.13 is similar to previous studies of restaurant workers and is statistically significant. The
employment elasticity, though negative at -0.029, is small and statistically insignificant.
Although our estimated earnings and employment elasticities are similar to the consensus of estimates
in previous restaurant studies, the confidence intervals depend somewhat on how we cluster the data;
some are not precise enough to rule out meaningful employment effects. The eighth and tenth rows of
Table 4 report the confidence interval for each elasticity at the city and county level and state level,
respectively. 30 These intervals denote the range of elasticities that we cannot reject at a 10 percent
significance level. Column 2 reports that the confidence interval from the model that controls for
population growth and private sector size. When we cluster at the city and county level, the
confidence interval rules out elasticities smaller than 0.05 or larger than 0.40. When we cluster at the
state level, the confidence interval rules out elasticities smaller than 0.08 or larger than 0.31. When we
add an adjustment for a linear trend (column 3), the model yields an interval that largely overlaps with
that in column 2.
Column 5 reports the confidence intervals for the estimated employment elasticity in the event study
specification that includes control variables. When we cluster at the city and county level, the
confidence interval rules out elasticities lower than 0.02. But when we cluster at the state level, the
confidence interval rules out negative elasticities lower than -0.18. The inclusion of a linear trend
procedure directly to the elasticities estimated by the two-stage least squares model. These p-values and confidence
intervals for the elasticities can differ from those we compute for the estimated coefficients reported in Table 4, row 1. See
Appendix A.1 for more information on the two-stage least squares procedure and the wild bootstrap procedure.
29
See Appendix A.1 for a formal description of the event study models that control for a linear trend.
30
See Appendix A.1 for a description of the wild bootstrap procedure we use to compute p-values and confidence intervals
for the elasticity estimates.
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narrows the confidence interval. For example, column 6 reports that once we control for any linear
trend, the confidence interval, when we cluster at the state level, rules out elasticities lower than -0.13
or higher than 0.06.
In summary, our event study analysis finds that the local minimum wage policies significantly
increased food service earnings by about 4 percent and does not find any significant negative effects
on employment. The validity of these findings rests on the parallel trends assumption: Had it not been
for the minimum wage policies, earnings and employment in the treated cities would have followed
the path of the average outcomes in the untreated comparison counties, at least conditional on the
control variables of our models.
In the next part, we implement a synthetic control analysis that takes a different approach to measure
the effects of the minimum wage policies. Using synthetic control, we can estimate minimum wage
effects for each city separately. Individual cities that experienced larger increases in their local
minimum wage should experience larger increases in their earnings, and, therefore, potentially larger
reductions in employment. Results from the two methods together offer a compelling assessment of
the minimum wage effects in the six cities.

PART 6 SYNTHETIC CONTROL ANALYSIS
6.1 Method
In this part we use the synthetic control approach to measure the effect of the six cities’ minimum
wage policies. 31 The synthetic control design directly compares each treated city’s earnings and
employment during the evaluation period against those experienced by a “synthetic city.” Intuitively,
each synthetic city is constructed via an optimally-weighted average of untreated comparison counties
so that the synthetic city tracks, as closely as possible, the average earnings and employment trends of
the actual treated city during the pre-policy period. Any divergence between the actual and synthetic
trends during the evaluation period thus reflects the effects of the policy.
The synthetic control for each city comprises a weighted average of untreated counties in the city’s
comparison group. Each actual city has a separate synthetic control for each outcome we measure
(e.g., food service average earnings and food service employment). A computer algorithm selects a
group of counties each weighted so that the synthetic city matches as closely as possible the actual
city’s trend in the outcome of interest during the pre-policy period. 32 Since the synthetic control trends
with the city before the minimum wage went into effect, we expect that the synthetic would continue
to trend with the city but for the policy—thus isolating the causal effect of the policy in the evaluation

31
The synthetic control method was introduced by Abadie and Gardeazabal (2003) and Abadie, Diamond, and
Hainmueller (2010).
32
See Appendix A.2 for a formal description of how we apply synthetic control.
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period. The data-driven nature of this procedure reduces the role of researchers’ subjective judgments
in determining the appropriate comparison group. 33
To illustrate our synthetic control method, we begin with an example—our city analysis for Seattle.
We then present results for each of the six cities in tabular form, followed by a graphical
representation that depicts how we pool the city-specific results to measure earnings and employment
elasticities.
Figures 6 and 7 illustrate how we use the synthetic control method to measure the effects of the local
minimum wage in Seattle on earnings and employment in food services, respectively. 34 Figure 6 plots
average earnings in food services between 2009q3 and 2016q3. 35 The solid line labeled “Seattle”
shows Seattle’s actual earnings during this period. The line labeled “Synthetic” shows Seattle’s
synthetic control, constructed to track Seattle’s actual earnings through 2015q1, the end of the prepolicy period. The vertical dashed line marks the beginning of the evaluation period, after Seattle’s
minimum wage began to take effect.
The synthetic control results, depicted in Figure 6 for Seattle’s food services, show that earnings in the
synthetic and actual match one another closely during the pre-policy period. Although the synthetic
constructed from the comparison counties is selected to match the actual during this period, the
algorithm does not guarantee finding a close fit. To do so, the algorithm must find a weighted average
that not only follows the same upward trend as Seattle’s but also a similar seasonal pattern. 36
To measure the quality of the pre-policy period match, we use a goodness of fit statistic introduced by
Ferman and Pinto (2017a), called a pseudo R-squared. 37 When the match is perfect, the pre-policy
pseudo R-squared equals one. Imperfect matches are associated with lower values of the pseudo Rsquared, and extremely poor matches can yield negative values. The pseudo R-squared of the match
depicted in Figure 6 is 0.98. The close fit suggests the synthetic is influenced by similar determinants
as Seattle; it would have continued to follow Seattle’s trend if the minimum wage had not increased.
To measure the effect of the policy, we compute the average difference between the actual and the
synthetic control over the evaluation period. As Figure 6 shows, after the minimum wage increased
from $9.47 to $11, average earnings in Seattle depart from the trend predicted by its synthetic control,
indicating a positive effect of the policy. Over the evaluation period, actual Seattle earnings average
4.4 percent higher than in synthetic Seattle.

33

As discussed in Part 4, to be included in our sample of untreated comparison counties, each county must be part of a
metropolitan area with a population of at least 200,000 in 2009q4. Similar outcomes result if we include counties with a
population of at least 100,000 in 2009q4 or only those with populations greater than 300,000. See Appendix Tables 1 and
2.
34
Appendix Figures 2 and 3 show graphs for each of the six cities similar to Figures 6 and 7.
35
We normalize the time series of log average earnings depicted in Figure 6 by subtracting from each quarter Seattle’s
average value during the pre-policy period. We perform this normalization for each city and comparison county in our
sample, on each outcome we study. See Appendix A.2 for more information.
36
We report the weights we use to construct synthetic control for each of the six cities in Appendix Table 3.
37
See Appendix A.2 for a formal description of this statistic.
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Figure 6 Seattle synthetic control earnings analysis

Notes: This figure plots average earnings in food services in Seattle and its synthetic control. Average earnings is
measured in logs and is centered around its pre-policy average.

Figure 7 Seattle synthetic control employment analysis

Notes: This figure plots employment in food services in Seattle and its synthetic control. Employment is measured in
logs and is centered around its pre-policy average.
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Figure 7 displays the synthetic control analysis for Seattle’s food service employment. Similar to
Figure 6, actual and synthetic Seattle match one another closely during the pre-policy period. In
contrast to earnings, actual and synthetic employment levels continue to match one another after the
minimum wage is increased. The average difference between actual and synthetic Seattle during the
evaluation period is only 0.9 percent, indicating the policy had little, if any, effect on employment.
We follow similar steps to measure the effects in each of the remaining five cities.

6.2 Synthetic control results
We begin by reporting results on food services earnings and employment for each city. To benchmark
these individual city effects against those in previous minimum wage studies, we then estimate the
earnings and employment elasticities for all six cities combined, using a procedure that we discuss in
more detail below.
Table 5 displays our synthetic control results separately for each city. Average earnings results are
reported in panel A of the table and employment results in panel B. The earnings effects range from
about 2 percent for Chicago to about 10 percent for Oakland. The average earnings effect across the
six cities is 5.8 percent—comparable to the effect we estimated using the event study model with
control variables (4 percent). The row in Table 5 labeled “Pre-policy pseudo R-squared” reports
Ferman and Pinto’s (2017a) pseudo R-squared statistic. The pre-policy pseudo R-squared for the six
cities ranges from 0.853 for Oakland to 0.999 for San Jose. These values indicate that the synthetic
control algorithm was able to construct reasonably close matches for each of the cities.
The employment effects reported in panel B are uniformly smaller in magnitude than the earnings
effects in each of the six cities, ranging from -1.2 percent in the District of Columbia to 7.0 percent in
Oakland. The average effect on the cities’ food service employment, 1.1 percent, is also similar to the
estimate found by the event study model (2.1 percent). The pseudo R-squared statistics for
employment in these cities indicate a close pre-policy period match in each of the cities, ranging from
0.886 for San Jose to 0.997 for Chicago.
The consistency of our synthetic control findings with those in the event study suggests that the results
are not sensitive to the different assumptions that underlie these methods.
For each estimated effect, Table 5 also reports its statistical significance and the 90 percent confidence
interval. 38 Although the earnings effects are all positive, the effects are statistically significant for only
four cities: Oakland, San Francisco, San Jose and Seattle. None of the smaller employment effects we

38

We test for statistical significance and measure confidence intervals using a placebo test-based approach described by
Firpo and Possebom (2017). Recent econometric studies indicate that statistical tests based on placebo test-based approach
may be biased (e.g., Ferman and Pinto 2017b). Unfortunately, the econometrics literature on synthetic control inference
has not settled on a solution to this issue. As a result, we interpret the statistical tests we report as only suggestive. See
Appendix A.2 for more information.
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estimate are statistically significant, except for Oakland, where we observe a significant positive
effect. 39
Table 5 Synthetic control results, by city
Chicago

District of Columbia

Oakland

San Francisco

San Jose

Seattle

(1)

(2)

(3)

(4)

(5)

(6)
0.044**

Panel A: Average earnings (logs)
Effect of MW increase

0.017

0.020

0.099**

0.063**

0.105**

P-valuea

0.237

0.270

0.020

0.033

0.020

90% CI

[-0.007,0.043]

[-0.021,0.060]

Elasticity with respect to the MW b
90% CI

0.087

0.090

[-0.038,0.222]

[-0.094,0.274]

[0.058,0.139] [0.041,0.088] [0.059,0.150]
0.278**

0.559**

0.449**

[0.164,0.392] [0.363,0.778] [0.253,0.645]

0.033
[0.022,0.068]
0.184**
[0.092,0.283]

Tests of parallel trends assumption:
Effect during final pre-policy yearc
P-value, effect during final pre-policy year

d

e

Mean effect, comparison group
Pre-policy pseudo R-squared

-0.005

0.002

0.028**

0.015*

-0.001

0.008

0.412

0.750

0.020

0.098

0.680

0.262

-0.001

0.003

0.001

-0.001

0.000

0.000

0.972

0.925

0.853

0.951

0.999

0.983

-0.010

-0.012

0.070**

0.009

-0.002

0.009

0.020

0.590

0.930

0.623

Panel B: Employment (logs)
Effect of MW increase
a

P-value

0.518

0.560

90% CI

[-0.042,0.022]

[-0.054,0.030]

-0.050

-0.056

[-0.216,0.116]

[-0.247,0.135]

-0.002

-0.002

Elasticity with respect to the MW

b

90% CI

[0.029,0.112] [-0.049,0.070] [-0.060,0.056] [-0.049,0.069]
0.198**

0.085

-0.010

0.038

[0.081,0.316] [-0.439,0.627] [-0.258,0.240] [-0.203,0.287]

Tests of parallel trends assumption:
Effect during final pre-policy year

c

P-value, effect during final pre-policy year

d

-0.011

0.022

0.020**

-0.003

0.702

0.650

0.140

0.131

0.030

0.738

-0.002

-0.001

-0.002

-0.001

-0.003

-0.001

Pre-policy pseudo R-squared

0.997

0.989

0.949

0.979

0.886

0.988

Counties in comparison group

113

99

99

60

99

60

Pre-policy periods

20

19

19

22

13

22

e

Mean effect, comparison group

Notes: ** indicates significance at the 5 percent level. * indicates significance at the 10 percent level. Significance tests and
confidence intervals are based on placebo tests. a The p-value from testing whether the effect is equal to zero. b The elasticity with
respect to the minimum wage. To find the elasticity, we divide the estimated effect on the indicated outcome by the city's average
minimum wage increase. The average minimum wage increase is the average log minimum wage during the evaluation period minus
the log pre-policy minimum wage (see Table 2). For San Francisco and Seattle, which previously indexed their minimum wage to
inflation, we additionally adjust for the expected increase in the indexed minimum wage due by subtracting the average minimum
wage increase that we observe in their synthetic control. c The effect of the minimum wage if computed during the year before the
increase occurs. We measure this effect using a synthetic control that we estimate using all pre-policy quarters except for the final
year. d The p-value from testing whether the effect during the final pre-policy year is equal to zero. e The average effect of the
minimum wage increase in the counties in the comparison group. The results indicate whether our estimated model finds effects
where it should not.

39

It is unlikely that the 7 percent increase in Oakland’s employment is attributable to its new minimum wage policy. The
employment effect we measure in Oakland is attributable to a positive spike in 2014q3 (see Appendix Figure 2), three
quarters before the minimum wage increase to $12.25. It is unlikely that the local policy induced this change. It is also
unlikely that this increase was induced by the increase in the California minimum wage from $8 to $9 in 2014q3, since the
time series for food service earnings does not depict an increase in that quarter.
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The effects we measure in the six cities imply a range of earnings and employment elasticities
(reported on the fourth rows of panels A and B of Table 5). We compute each elasticity by dividing
each city’s effect by its average minimum wage increase, as reported in Table 2. 40 The earnings
elasticities with respect to minimum wage range from 0.09 for Chicago to 0.56 for San Francisco. The
employment elasticities range from -0.05 for Chicago to 0.20 for Oakland.
The range of estimated earnings and employment elasticities across the cities speaks, in part, to the
limitations of any individual case study to uncover the true effect of a policy. However, we can obtain
more reliable estimates by pooling the results from all six cities together and taking into account the
variation in minimum wage increases induced by the cities’ local policies. When we do so, in Figures
8 and 9, the pooled earnings and employment elasticities are similar to those found in our event study
analysis and indicate little influence of the minimum wage on employment.
Figure 8 plots the earnings effects (from the first row of Table 5) against the average increase in each
city’s minimum wage. The graph reveals that the size of the earnings effect in each city (shown on the
vertical axis) is commensurate with the size of that city’s average minimum wage increase (shown on
the horizontal axis).
To compute the earnings elasticity, we first obtain the line of best fit between the six cities’ earnings
effects and their average minimum wage increase. The dashed line in Figure 8 marks the predicted
percent change in earnings for a given percent change in the minimum wage. The ratio of these two
percent changes equals the earnings elasticity implied by the line. Since this ratio is also the line’s
slope, we can use the slope to measure the elasticity. 41 Using this approach, we find an earnings
elasticity of 0.25.
In other words, averaging across the six cities, every 10 percent increase in the minimum wage caused
a 2.5 percent increase in food service worker earnings. This elasticity is similar to what we found in
our event study analysis (0.21) as well as those found in previous restaurant studies.
Figure 9 displays our estimated synthetic control effects on food service employment. The dashed
line, which plots the line of the best fit between the cities’ employment effects and their average
minimum wage increase, indicates an employment elasticity of 0.07.
This employment elasticity is more positive than elasticities reported in previous minimum wage
studies. However, the effect is very small. We interpret Figure 9 as not showing a clear relationship
between the size of the minimum wage increases and employment changes.

40

San Francisco and Seattle previously indexed their minimum wage to inflation. We adjust their average minimum wage
increase for the expected increase in the minimum wage due to indexing by subtracting the average minimum wage
increase that we observe in their synthetic control. See Appendix A.2 for more information.
41
See Appendix A.2 for a formal description of this approach for combining synthetic control effects to measure earnings
and employment elasticities with respect to the minimum wage.
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Figure 8 Synthetic control earnings estimates

Notes: This figure plots each city's estimated earnings effect of its local minimum wage policy against the city's average minimum wage increase.
Average earnings are measured in logs. The average minimum wage increase is the average log minimum wage during the evaluation period
minus the log pre-policy minimum wage (see Table 2). For San Francisco and Seattle, which previously indexed their minimum wage to
inflation, we additionally adjust for the expected increase in the minimum wage due to indexing by subtracting the average minimum wage
increase that we observe in their synthetic control. The dashed line plots the fitted relationship between the estimated effect on earnings and the
average minimum wage increase from a regression without a constant. The slope of the dashed line is a measure of the elasticity of average
earnings in food services with respect to the minimum wage.

Figure 9 Synthetic control employment estimates

Notes: This figure plots each city's estimated employment effect of its local minimum wage policy against the city's average minimum wage
increase. Employment is measured in logs. The average minimum wage increase is the average log minimum wage during the evaluation period
minus the log pre-policy minimum wage (see Table 2). For San Francisco and Seattle, which previously indexed their minimum wage to
inflation, we additionally adjust for the expected increase in the minimum wage due to indexing by subtracting the average minimum wage
increase that we observe in their synthetic control. The dashed line plots the fitted relationship between the estimated effect on employment and
the average minimum wage increase from a regression without a constant. The slope of the dashed line is a measure of the elasticity of
employment in food services with respect to the minimum wage.
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6.3 Tests of parallel trends in synthetic control
In this section, we present two simple tests of whether the synthetic control method accurately
constructs a weighted average of the comparison counties that would have trended in parallel with the
cities but for the minimum wage policies. We then assess the sensitivity of our findings to violations
of the parallel trends assumption by re-estimating the earnings and employment elasticities after we
exclude the cities in which we find the assumption may not hold.
Our first test uses synthetic controls to measure the effect of the minimum wage policy for each
county included in a city’s comparison group. Since these untreated comparison counties experienced
no change in their minimum wage policies during the evaluation period, we should not detect any
effect of the minimum wage. To perform this test, we find synthetic controls for each county in each
city’s comparison group—as if the untreated county had adopted the city’s minimum wage policy.
That is, we run the synthetic control algorithm to look for changes in the county’s average food
service earnings and employment using the city’s pre-policy and evaluation periods. We then measure
the effect of the policy in the county as before, computing the average difference between the actual
and synthetic counties’ outcomes during the evaluation period. 42
We report the results of this test in Table 5. The rows labeled “Mean effect, comparison group” show,
for food service earnings and employment in each city, the estimated effects averaged over all the
city’s comparison counties. These effects average close to zero, ranging from -0.3 to 0.3 percent. They
are also much smaller than any of the earnings effects that we measure in the cities. These results
therefore suggest that, in the absence of the minimum wage policy, the synthetic cities would have
otherwise trended with the actual cities.
Our second test is similar in spirit to our test of the parallel trends assumption in our event study
analysis: For each city and the two outcomes of interest (earnings and employment), we test for any
effects of the minimum wage policies during the final year of the pre-policy period. Since the new
minimum wage policy had not yet gone into effect, we should not find any differences during this
year between a city’s actual earnings and employment and the earnings and employment in its
synthetic control.
To perform this test, we re-run the synthetic control algorithm, but instead of setting the algorithm to
find a synthetic control that matches all pre-policy quarters, we set the algorithm to find a synthetic
control that matches all pre-policy quarters except for the final year. 43 By excluding the final prepolicy year, we leave open whether the (new) synthetic controls will trend with the city’s actual
outcomes during this year. If we then find that the new synthetic control matches the city’s earnings
and employment during this year, we can be more confident that it would have continued to do so
during the evaluation period.
42

To perform this test, we use the “placebo” synthetic controls that we estimate for each comparison county for testing
statistical significance and constructing confidence intervals. See Appendix A.2 for more information.
43
See Appendix A.2 for a formal description of this test.
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The rows labeled, “Effect during the final pre-policy year” and “P-value, effect during final pre-policy
year” in Table 5 reports the results from this test. These rows report our estimated earnings and
employment effects during the final pre-policy year and their statistical significance for each city and
outcome of interest. Out of the 12 tests performed, the synthetic control analysis passes in all but three
cases. The test fails only for Oakland and San Francisco earnings, which rose significantly relative to
their synthetic controls by 2.8 and 1.5 percent, respectively, before the increase, and for San Jose
employment, which rose by 2 percent before the increase.
These pre-trends suggest that the effects measured in these three cases during the evaluation period
may be positively biased. That is, our estimates may understate true earnings or employment losses.
To assess the extent to which this bias may be influencing our results, we re-estimate the pooled
earnings and employment elasticities depicted in Figures 8 and 9 after excluding the cities in which
we find significant pre-trends (Oakland and San Francisco for earnings; San Jose for employment).
Doing so yields very similar pooled elasticities to what we find above: An earnings elasticity of 0.22
and an employment elasticity of 0.08. We conclude that it is unlikely that these pre-trends are actually
biasing our results.
In summary, we have extended the test of the parallel trends assumption that we used in our event
study analysis to our synthetic control analysis. We find the synthetic control approach correctly does
not detect effects of the policy in the untreated counties we include in our comparison groups on
average, although it does detect positive effects before the policy went into effect in three out of the
12 cases tested. When we drop these three cases and re-estimate the pooled earnings and employment
elasticities, our results do not change, suggesting that these pre-trends are not biasing our results.

PART 7 ROBUSTNESS AND FALSIFICATION TESTS
We now turn to additional analyses that test the robustness of our main findings. First, we re-run our
event study and synthetic control analyses of food services for two sub-sectors, full and limited
service restaurants. We find larger earnings effects for workers in limited service than full service
restaurants, consistent with the larger share of workers in limited service restaurants directly affected
by minimum wage policies. We do not find significantly negative employment effects in either sector.
Second, we re-run our event study and synthetic control analysis for professional services, an industry
that, at an aggregate-level, should not be influenced by minimum wage policies but would be
influenced by more general changes to the local labor market. Reassuringly, we do not generally find
significant earnings or employment effects in professional services: Out of the 16 tests we perform (4
event study models and 12 synthetic controls), we find significant effects in only one case.
Together, these analyses indicate that our methods for measuring the causal effects of the cities’
minimum wage policies are not confounded by other changes that occurred in the cities around the
time the higher minimum wages were implemented.

Minimum Wage Effects in Six Cities

33

7.1 Full service and limited service restaurants
We re-run our event study and synthetic control analyses for the full service and limited service
restaurant sub-sectors. This exercise tests whether the effects of the minimum wage are stronger in the
sector with a larger share of workers who are affected by the policies. Average earnings in limited
service restaurants are lower than in full service restaurants. 44 We should therefore find larger effects
in limited than in full service restaurants.
Table 6 reports the results of our event study analysis on full and limited service restaurants. Figure 10
plots the earnings and employment effects we measure using synthetic control in each sub-sector. 45 In
both event study and synthetic control, the earnings elasticities are larger in the limited service than
those in the full-service sector—as we would expect. In the event study model that includes our
population and private sector size control variables (columns 1 and 5), the earnings elasticity is 0.37
for limited service and 0.18 for full service restaurants.
The earnings and employment elasticities with respect to the minimum wage in full service restaurants
are similar to those for food services overall, reflecting the large share of food service employment in
full service restaurants. The results from synthetic control (Figure 10) are consistent with these
findings: 0.46 for limited service and 0.19 for full service restaurants. 46
Despite the larger earnings effects of the minimum wage in limited service restaurants, both event
study and synthetic control methods find that the policies have little effect on limited service
employment: With our population and private sector control variables, the event study-based
employment elasticity equals 0.05 and the synthetic control-based employment elasticity is 0.02. None
of our event study models or city-level synthetic control analyses find negative effects on limited
service employment that are statistically significant. 47
In contrast to our results for food services overall, the results from our tests of the parallel trends
assumptions in these two subsectors are sensitive to how we cluster the data. In our event study
models for full service restaurant employment and limited service restaurant earnings (columns 3 and
5 of Table 6), the parallel trends tests pass only when we cluster at the state level.

44

Limited service restaurants are also more likely to be influenced by minimum wage policies because the minimum
wages for tipped workers is set lower than the minimum wage in some cities in our sample. In these cities, restaurants can
choose to pay their tipped workers the lower tipped wage as long as the workers’ hourly earnings are higher than the
minimum wage once tips are included. During our period of study, Chicago and the District of Columbia, have tipped
wages that are lower than the local minimum wages for all employers, and Seattle introduced lower tipped wages for small
employers.
45
We report the synthetic control estimates for full service restaurants and limited service restaurants in Appendix Tables
4 and 5, respectively.
46
Synthetic control finds that effects on earnings are larger in limited service than full service restaurants in each of the six
cities. See Appendix Tables 4 and 5.
47
We report p-values for the city-level synthetic control results in Appendix Table 5.
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Table 6 Event study results, full and limited service restaurants
Full service restaurants
Average earnings (logs)
Employment (logs)
(4)
(3)
(2)
(1)
Effect of MW increase
P-value (179 city and county clusters)

0.035**

0.023*†

0.011

-0.018

0.028

0.050

0.266

0.148

Limited service restaurants
Average earnings (logs)
Employment (logs)
(8)
(5)
(6)
(7)
0.071**†† 0.042**††
0.018

0.012

0.010

0.025*

0.618

0.079

90% CI (179 city and county clusters) [0.011,0.065] [0.010,0.033] [-0.006,0.040] [-0.047,0.003] [0.027,0.110] [0.028,0.054] [-0.022,0.057] [0.003,0.041]
P-value (28 state clusters)
90% CI (28 state clusters)
Elasticity with respect to the MW
P-value (179 city and county clusters)

0.114

0.093

0.407

0.429

0.035

0.030

0.653

0.125

[-0.020,0.097] [0.006,0.035] [-0.021,0.063] [-0.044,0.010] [0.016,0.189] [0.029,0.059] [-0.017,0.061] [-0.006,0.047]

0.184

0.139*

0.060

-0.108

0.116

0.072

0.283

0.158

0.373**†† 0.252**††
0.030

0.017

0.054

0.153*†

0.604

0.081

90% CI (179 city and county clusters) [-0.022,0.449] [0.041,0.225] [-0.032,0.173] [-0.256,0.020] [0.100,0.671] [0.133,0.367] [-0.115,0.272] [0.019,0.252]
P-value (28 state clusters)
90% CI (28 state clusters)

0.158

0.117

0.419

0.525

0.041

0.023

0.634

0.098

[-0.185,0.304] [-0.024,0.202] [-0.111,0.237] [-0.265,0.103] [0.068,0.561] [0.161,0.311] [-0.084,0.319] [0.002,0.254]

Test of parallel trends assumption
P-value, (179 city and county clusters)

0.240

---

0.096

---

0.042

---

0.269

---

P-value, (28 state clusters)

0.353

---

0.172

---

0.138

---

0.214

---

Controls for population, private sector

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Control for trend

No

Yes

No

Yes

No

Yes

No

Yes

5134

5134

5134

5134

5134

5134

5134

5134

Observations

a

Notes: Significance tests and confidence intervals are based on a wild bootstrap using the empirical t-distribution,
clustered at either the (1) city and county or (2) state level. ** indicates significance at the 5 percent level when we
cluster at the city and county level, * indicates significance at the 10 percent level. †† indicates significance at the 5
percent level when we cluster at the state level, † indicates significance at the 10 percent level. a The difference in
observation sizes between these models and those reported in Table 4 for food services is due to two counties in the
comparison group for Chicago that are missing observations in 2009 or 2016q4. Unlike the counties we include in the
comparison group for the other cities, the counties in the Chicago comparison group are required to be balanced over
the quarters 2010q3–2016q2 only. The counties in the other comparison groups are balanced over the quarters 2009q4–
2016q4. See Table 4 for additional notes.

Nevertheless, it is unlikely the pre-trends detected in these models are driving our results: Adding a
control for a linear trend (columns 4 and 6) yields lower but qualitatively similar elasticities. Column
4 reports an insignificant employment elasticity in full service restaurants (-0.11 compared to 0.06
without the trend). Column 6 reports a positive earnings elasticity in limited service restaurants (0.25
compared to 0.37 without the trend) and is statistically significant regardless of how we cluster. 48

48

We have also re-run the parallel trends tests that we described in Part 6.3 for the synthetic control analysis of full service
and limited service restaurants. These results are reported in Appendix Tables 4 and 5. The results for full service
restaurants are similar to what we found for food services overall, failing in 3 out of the 12 cases tested. Dropping the cityoutcome pairs in which we find significant pre-trends yield similar elasticities to what we find when we include all cities
(0.11 for earnings, 0.13 for employment). The synthetic control analysis for limited service restaurants passes all 12 of the
parallel trends tests performed.
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Figure 10 Synthetic control estimates,
full and limited service restaurants, and professional services

Notes: These figures plot each city's estimated effects of its local minimum wage policy against the city's average minimum
wage increase. Average earnings and employment are measured in logs. The average minimum wage increase is the average
log minimum wage during the evaluation period minus the log pre-policy minimum wage (see Table 2). For San Francisco
and Seattle, which previously indexed their minimum wage to inflation, we additionally adjust for the expected increase in
the minimum wage due to indexing by subtracting the average minimum wage increase that we observe in their synthetic
control. The dashed line plots the fitted relationship between the estimated effect on earnings and the average minimum wage
increase from a regression without a constant. The slope of the dashed line is a measure of the elasticity of either earnings or
employment in the respective industry with respect to the minimum wage.
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In summary, full service and limited service results are consistent with our findings for food services
overall. The cities’ minimum wage policies had greater earnings effects in limited service than full
service restaurants. We do not detect significantly negative employment effects in either sector.

7.2 Professional services
In this section, we check whether our results might be biased by other contemporaneous changes in
the six cities’ local labor markets. To do so, we run our event study and synthetic control analyses on
professional services (Table 7)—a high-wage industry that should not be affected by changes in
minimum wage policy. For example, if our estimated positive earnings effects in low-wage food
services are driven by an expanding tech sector, then we should find positive earnings effects in highwage industries like professional services as well. The expansion of the high-paying tech sector would
put upward pressure on average earnings in professional services by increasing the overall demand for
highly educated workers. On the other hand, if our methods are effectively accounting for such
contemporaneous changes, we should not find any significant earnings or employment effects in
professional services.
Table 7 Event study results, professional services
Professional services
Average earnings (logs)
(1)
(2)
Effect of MW increase
P-value (179 city and county clusters)
90% CI (179 city and county clusters)
P-value (28 state clusters)
90% CI (28 state clusters)
Elasticity with respect to the MW
P-value (179 city and county clusters)
90% CI (179 city and county clusters)
P-value (28 state clusters)
90% CI (28 state clusters)

0.014

0.020

0.716

0.460

[-0.079,0.109] [-0.031,0.064]
0.516

0.657

[-0.025,0.040] [-0.053,0.054]

Employment (logs)
(3)
(4)
0.021

-0.006

0.298

0.375

[-0.013,0.055] [-0.018,0.007]
0.705

0.389

[-0.114,0.061] [-0.029,0.011]

0.072

0.119

0.111

-0.038

0.705

0.464

0.333

0.370

[-0.467,0.515] [-0.159,0.330]
0.548

0.675

[-0.383,0.180] [-0.907,0.345]

[-0.085,0.341] [-0.113,0.038]
0.749

0.381

[-0.790,0.345] [-0.148,0.055]

Test of parallel trends assumption
P-value (179 city and county clusters)

0.185

---

0.384

---

P-value (28 state clusters)

0.223

---

0.376

---

Controls for population, private sector

Yes

Yes

Yes

Yes

Control for trend

No

Yes

No

Yes

5133

5133

5133

5133

a

Observations

Notes: Significance tests and confidence intervals are based on a wild bootstrap using the empirical t-distribution,
clustered at either the (1) city and county or (2) state level. ** indicates significance at the 5 percent level when we
cluster at the city and county level, * indicates significance at the 10 percent level. †† indicates significance at the 5
percent level when we cluster at the state level, † indicates significance at the 10 percent level. a The difference in
observation sizes between these models and those reported in Table 4 for food services is due to two counties in the
comparison group for Chicago that are missing observations in 2009 or 2016q4. Unlike the counties we include in the
comparison group for the other cities, the counties in the Chicago comparison group are required to be balanced over the
quarters 2010q3–2016q2 only. The counties in the other comparison groups are balanced over the quarters 2009q4–
2016q4. See Table 4 for additional notes.
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Table 7 reports the results for professional services from our event study models. None of our event
study models find significant earnings or employment effects of the minimum wage policies. For
example, the event study model that controls for population and private sector size (column 1) finds
an earnings elasticity with respect to the minimum wage of 0.072—about a third of the size of the
earnings elasticity in food services, and it is not statistically significant.
The bottom row of Figure 10 plots the earnings and employment effects we measure using synthetic
control. Overall, the effects are consistent with what we find using our event study model. Of the 12
tests (two for each city), we estimate a significant effect in only one—professional employment in San
Francisco. 49 This result, which is large and positive and significant at the 10 percent level, is not
inconsistent with our other findings for professional services. By construction of the statistical tests
we employ, we would expect to find significant results about 10 percent of the time, even if there was
no actual correlation between the policy and the outcomes we are testing.
Taken together with our event study analysis, these results indicate that it is unlikely that our
estimated food services effects result from other post-increase changes in the six cities’ local labor
markets.
The results from our robustness tests indicate that our estimated effects on food services are indeed
attributable to the cities’ local minimum wage policies. Consistent with a minimum wage effect, both
event study and synthetic control-based methods find larger effects in the lower paying limited service
restaurants and—with only one exception—detect no significant effects in the high-paying
professional services industry. Together, these results indicate our food services estimates are unlikely
to be driven by contemporaneous changes in the cities that are not minimum wage policy-related.

PART 8 DISCUSSION
Numerous cities across the U.S. are in the process of raising local minimum wages, some to as high as
$15 per hour. These policies have already attained minimum wage levels that are well above previous
peaks in the U.S. We study the effects of the new polices on earnings and employment by examining
the effects of policy changes in six large cities—Chicago, the District of Columbia, Oakland, San
Francisco, San Jose and Seattle—that resulted in a total of thirteen minimum wage increases during
the period we study. These cities comprise the earliest movers in the new wave of higher local
minimum wage policies.
Minimum wages in our six cities ranged from just above $10 to $13 at the end of 2016, the last period
for which our data are available. As in earlier case studies of individual cities and national minimum
wage studies, we focus on the food services industry, the largest and most intense user of low-wage

49

See column 4 of Appendix Table 6.
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labor. We isolate the causal effects of the minimum wage changes using both event study and
synthetic control methods.
Compared to earlier local case studies, we draw from a wider variety of untreated comparison counties
to conduct our analysis. We examine the results for each city as well as pooled estimates that draw
from all six cities together. We use the Quarterly Census of Employment and Wages because it has
sufficiently finely-grained quarterly data at the local level, unlike other datasets, such as the Current
Population Survey or the American Community Survey.
We find that minimum wages in the $10 to $13 range have statistically significant positive effects on
earnings. At the individual city level, our estimated wage increases are proportional to the size of the
minimum wage increases. On average across the six cities, we find that a 10 percent increase in the
minimum wage increases earnings in the food services industry between 1.3 and 2.5 percent. This
result is very similar to the estimates in previous studies of minimum wage levels up to $10.
In addition to our findings of positive effects on earnings, we do not detect negative significant
employment effects in any of the individual cities, or when pooling them together. Our results from
the event study and synthetic control approaches are remarkably similar. They are also consistent with
the consensus of estimates in previous studies of restaurant workers and with studies of minimum
wage policies with similar minimum wage to median wage ratios. However, our pooled employment
confidence intervals are somewhat broader than in previous studies. This imprecision may result from
the limited number of events in our study compared to studies of state and federal increases.
Our robustness exercises include tests for parallel pre-trends in both our event studies and synthetic
control analyses, and for differences in the magnitude of the minimum wage’s effect between full and
limited service restaurants. Combining these results and those for professional services, our tests rule
out non-parallel pre-trends in 49 of 56 cases. We find larger earnings effects in limited service
restaurants than in full-service ones—consistent with lower wages in limited service—but no
detectable employment effects in either industry.
We also conduct falsification tests using the high-paid professional services industry and placebo tests
on untreated areas. The falsification test using professional services passes in all four of our event
study models and in 11 of the 12 cases from our synthetic control analysis of the six cities separately.
We also do not find earnings or employment effects in the untreated comparison counties. The results
of these exercises indicate that our findings are not likely to result from changes unrelated to the
minimum wage that may have occurred around the time of the policy’s implementation.
Our study has some limitations. Our study does not examine effects in other low-wage industries,
which could differ from those in the food service industry. Another limitation arises from the nature of
our data. The QCEW reports industry average weekly wages, which include both high-wage and lowwage workers within an industry. Estimated effects on average earnings thus reflect the combination
of changes in hourly wages, as well as potential changes in hours and composition effects. The
employment measure aggregates potentially differing effects on low wage and higher wage workers.
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This effect can be important insofar as employers respond to minimum wage increases by substituting
higher-skilled workers for lower-skilled ones. Including higher-wage workers who are not affected
could attenuate both our estimated wage effects and our estimated employment effects. As noted
earlier, Cengiz et al. (2018) do not detect effects on hours or on the substitution of more educated
workers for lower educated ones. Their findings support our conclusion that these six citywide
policies did not result in significant reductions in employment.
Our findings suggest that the low-wage community as a whole clearly benefited from minimum wage
policies in the $10 to $13 range, particularly if labor-labor substitution effects are minimal. Even if
there are negative effects on employment, the low-wage community still can gain more from pay
increases than it might lose from any employment losses. Using the findings in Table 5, the ratio of
the employment effects to the earnings effects in our cities ranges between -0.62 (District of
Columbia) to +0.71 (Oakland). The simple average of these ratios is -0.03. These results are consistent
with the estimated 0.14 ratio for all industries, and -0.01 for restaurants only, in Cengiz et al. (2018)
and the -0.1 ratio for low-skilled workers found in a recent meta-analysis of 105 labor market studies
(Lichter et al. 2015). Thus, our employment estimates are consistent with the conclusion that the low
wage community gained on net from these policies.
In closing, our estimated wage and employment effects of minimum wages up to $13 are consistent
with the emerging consensus of estimates of minimum wages up to $10. This result is not entirely
surprising. While we have emphasized that recent local policy increases up to $13 range well above
previous absolute minimum wage levels, the policies remain within the range of previous relative
minimum wages—that is, within the previous range of ratios of state minimum wages to state median
hourly wages.
The cities in our sample continue to increase their minimum wages beyond the end of 2016. Other
large cities are also in the process of implementing similar policies. We look forward to studying the
effects of these policies as they are implemented and suitable data become available.
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APPENDICES
Appendix A: Formal methods
A.1 Event study
In our event study analysis, we measure the effect of local minimum wage policies and test for pretrends using four sets of regression models. The first set, depicted in Figures 3, 4 and 5, measures the
effect of increasing the minimum wage during each quarter around the first increase in each city.
Because these models do not make any assumptions on how the effects vary over time, we can inspect
the estimates for pre-trends by measuring any influence of the policies before they actually went into
effect. The second set of models measures the effect of increasing the minimum wage overall. To do
this, we calculate the average effect of the minimum wage policy during the first seven quarters of
each city’s evaluation period. The third set measures the effect of increasing the minimum wage after
adjusting for a linear trend that runs through the pre-policy and evaluation periods. Finally, the fourth
set of models tests for pre-trends directly and measures the slope of a linear trend during the prepolicy period. Within each model set, we fit separate specifications with and without the population
and private sector control variables we described in Part 5.1. Below we formally present each of the
regression models we estimate. We also describe how we infer statistical significance and construct
confidence intervals.

Regression models
Let 𝑖𝑖 index each of the localities in our analysis: the six treated cities and their untreated comparison
counties. Let 𝑡𝑡 index quarters 2009q4 through 2016q4.

Each county is a member of at least one of the six cities’ comparison groups. As described in Part 4.2,
there are three comparison groups over all: For the District of Columbia, Oakland and San Jose, we
include in the comparison group counties that had no minimum wage increase between 2009q4 and
2016q4. For San Francisco and Seattle, which previously indexed their minimum wage to inflation,
we include counties in states that also index their minimum wage to inflation and that have no other
minimum wage increases between 2009q4 and 2016q4. For Chicago (whose state-level minimum
wage increased to $8.25 in 2010q3), we include counties that had no minimum wage increase between
2010q4 and 2016q4. As reported in Table 2, there are 99 comparison counties for Oakland, San Jose,
and the District of Columbia; 60 counties for San Francisco and Seattle; and 113 counties for Chicago.
Let 𝑘𝑘 ∈ {1,2,3} index the three comparison groups. The dummy variable 𝐷𝐷𝑖𝑖𝑖𝑖 denotes whether locality
𝑖𝑖 is a member of comparison group 𝑘𝑘. Since we use these dummy variables in the regression model to
control for comparison group-specific time effects, we set 𝐷𝐷𝑖𝑖𝑖𝑖 so that each city is a member of its own
comparison group. For example, for Oakland, San Jose, and the District of Columbia, 𝐷𝐷𝑖𝑖1 = 1. The
untreated comparison counties can be members of more than one comparison group.
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In addition, we introduce notation to mark the timing of the minimum wage policy for each city, 𝑡𝑡𝑖𝑖0 .
Quarter 𝑡𝑡𝑖𝑖0 is when the city’s minimum wage started to increase. For each city, let 𝑒𝑒(𝑖𝑖, 𝑡𝑡) (for “event
time”) index the quarters around this point for each city: 𝑒𝑒(𝑖𝑖, 𝑡𝑡) = 𝑡𝑡 − 𝑡𝑡𝑖𝑖0 . In other words, 𝑒𝑒(𝑖𝑖, 𝑡𝑡)
counts the quarters -13 through 6 that we display on the horizontal axes of Figures 3, 4 and 5.
In Figures 3, 4 and 5 we present results from models that take the form:
−2

6

𝑠𝑠=−13

𝑠𝑠=0

(1)

𝑌𝑌𝑖𝑖𝑖𝑖 = � 1(𝑒𝑒(𝑖𝑖, 𝑡𝑡) = 𝑠𝑠)𝛽𝛽𝑠𝑠 + � 1(𝑒𝑒(𝑖𝑖, 𝑡𝑡) = 𝑠𝑠)𝛽𝛽𝑠𝑠 + 𝜇𝜇𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖

where 𝑌𝑌𝑖𝑖𝑖𝑖 is our outcome of interest (e.g., log food service average earnings or employment) for
locality 𝑖𝑖 in quarter 𝑡𝑡, and 𝜇𝜇𝑖𝑖 is a locality effect. The locality effect 𝜇𝜇𝑖𝑖 controls for factors that
influence the average level of the outcome in the locality during the period of study. For the untreated
comparison counties, the dummy variables 1(𝑒𝑒(𝑖𝑖, 𝑡𝑡) = 𝑠𝑠) always equal zero.

Since the event time variable, 𝑒𝑒(𝑖𝑖, 𝑡𝑡), equals zero for each of the comparison counties, the event time
coefficients 𝛽𝛽𝑠𝑠 in Equation (1) measure the average level of the outcome across the six cities during
quarter 𝑠𝑠 that cannot be explained by the other variables in the model. We normalize 𝛽𝛽𝑠𝑠 by excluding
from the model the indicator for the final quarter of the pre-policy period (𝑠𝑠 = −1). As a result, each
𝛽𝛽𝑠𝑠 measures the difference between the outcome’s six city average during quarter 𝑠𝑠 and the average at
the end of the pre-policy period.
We fit two separate specifications of Equation (1), labeled in Figures 3, 4 and 5 as “No Controls” and
“Controls.” Each specification makes a different assumption regarding the year-specific locality
component, 𝑢𝑢𝑖𝑖𝑖𝑖 , in Equation (1):
𝑢𝑢𝑖𝑖𝑖𝑖 = ∑3𝑘𝑘=1 𝐷𝐷𝑖𝑖𝑖𝑖 𝛿𝛿𝑘𝑘𝑘𝑘 + 𝜔𝜔𝑖𝑖𝑖𝑖
𝑢𝑢𝑖𝑖𝑖𝑖 = ∑3𝑘𝑘=1 𝐷𝐷𝑖𝑖𝑖𝑖 𝛿𝛿𝑘𝑘𝑘𝑘 + 𝑋𝑋𝑖𝑖𝑖𝑖′ 𝛾𝛾𝑡𝑡 + 𝜈𝜈𝑖𝑖𝑖𝑖

(No Controls)
(Controls)

The coefficient 𝛿𝛿𝑘𝑘𝑘𝑘 is a comparison group-specific quarter effect that captures factors that influence
the level of all cities and counties in comparison group 𝑘𝑘 in quarter 𝑡𝑡. The variable 𝑋𝑋𝑖𝑖𝑖𝑖 is a vector that
contains the population and private sector control variables for locality 𝑖𝑖 in quarter 𝑡𝑡: annual
population and the total earnings of all private sector workers during years 2007, 2008, and the first
three quarters of 2009. We allow the influence of these control variables to vary over time by
interacting them with quarter effects (indicated by the 𝑡𝑡 subscript on the coefficient, 𝛾𝛾𝑡𝑡 ). The variables
𝜔𝜔𝑖𝑖𝑖𝑖 , and 𝜈𝜈𝑖𝑖𝑖𝑖 , are ordinary least squares error terms that are, by construction, uncorrelated with the
other explanatory variables in the model.
Each event time coefficient 𝛽𝛽𝑠𝑠 measures the difference between the average across the six cities in
quarter 𝑠𝑠 and the average at the end of the pre-policy period. In the No Controls and Controls models,
𝛽𝛽𝑠𝑠 measures only the difference that cannot be explained by the other variables in the model.
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To measure the average effect of the minimum wage policies in the six cities, we modify Equation (1)
so that the effects of the policy are constant between quarters 0 and 6.
−2

𝑌𝑌𝑖𝑖𝑖𝑖 = � 1(𝑒𝑒(𝑖𝑖, 𝑡𝑡) = 𝑠𝑠)𝛽𝛽𝑠𝑠 + 1(0 ≤ 𝑒𝑒(𝑖𝑖, 𝑡𝑡) ≤ 6)𝜃𝜃 + 𝜇𝜇𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖 ′

(2)

𝑠𝑠=−13

The coefficient 𝜃𝜃 in Equation (2) measures the average change in the outcome, 𝑌𝑌𝑖𝑖𝑖𝑖 , across the six
cities during the first seven quarters of the evaluation period that cannot be explained by the other
variables in the model. This change coincides with the average causal effect of the local minimum
wage policies on the cities if the quarter when the policies go into effect is uncorrelated with localityspecific factors that are not accounted for by our control variables, locality effects, or comparison
group-specific quarter effects. We report the estimates of 𝜃𝜃 in Tables 4 and 6 in the rows labeled
“Effect of MW increase.”

To additionally adjust the effect of the policies that we measure for a linear trend that runs through the
pre-policy and evaluation periods, we modify Equation (2) to control directly for the trend:
𝑌𝑌𝑖𝑖𝑖𝑖 = (𝑒𝑒(𝑖𝑖, 𝑡𝑡) + 1)𝜑𝜑 + 1(0 ≤ 𝑒𝑒(𝑖𝑖, 𝑡𝑡) ≤ 6)𝜃𝜃 + 𝜇𝜇𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖 ′′

(3)

The coefficient 𝜑𝜑 in Equation (3) measures the slope of the linear trend between event time
quarters -13 and 6. When comparison-group specific quarter effects, 𝛿𝛿𝑘𝑘𝑘𝑘 , are included in the model,
this trend measures the extent to which the outcome increased at a faster (or slower) rate in the six
cities relative to their comparison counties during the pre-policy period and evaluation periods. The
coefficient 𝜃𝜃 then measures only the average change in the outcome, 𝑌𝑌𝑖𝑖𝑖𝑖 , that cannot be explained by
this trend (or the other variables in the model). In Tables 4, 6 and 7, we indicate whether the estimates
of 𝜃𝜃 control for a linear trend in the row labeled “Control for trend.”
To test the parallel trends assumption, we modify Equation (1) so that the event time coefficients
before quarter 0 form a linear trend that crosses the horizontal axis at quarter -1:
6

𝑌𝑌𝑖𝑖𝑖𝑖 = [1(𝑒𝑒(𝑖𝑖, 𝑡𝑡) < −1) × (𝑒𝑒(𝑖𝑖, 𝑡𝑡) + 1)]𝜌𝜌 + � 1(𝑒𝑒(𝑖𝑖, 𝑡𝑡) = 𝑠𝑠)𝛽𝛽𝑠𝑠 + 𝜇𝜇𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖 ′′′

(4)

𝑠𝑠=0

The coefficient 𝜌𝜌 in Equation (4) measures the slope of the linear trend between event time
quarters -13 and -1. In contrast to the coefficient 𝜑𝜑 in Equation (3), 𝜌𝜌 measures the rate the outcome
increased in the six cities relative to their comparison counties during the pre-policy period only. If
our statistical test finds that 𝜌𝜌 is not zero, it indicates that the comparison counties do not trend in
parallel with the six cities. We report the p-value of this test in Tables 4, 6 and 7 in the rows labeled
“P-value, slope of pre-policy trend equals zero.”

We fit the event study models specified in Equations (1) – (4) by ordinary least squares over quarters
2009q4 through 2016q4. Each locality in the sample is either one of the six treated cities or is an
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untreated county in one of the city’s comparison groups. The six treated cities appear in the sample
only during event time quarters -13 through 6. We drop comparison counties that are missing
employment or average earnings information during the quarters spanned by the pre-policy and
evaluation periods in one of the following industries and sub-sectors: food services, full service
restaurants, limited service restaurants, retail, or professional services.

Inference
In our event study analysis, we cluster our standard errors at the either the (1) city and county or (2)
state level. These standard errors control for correlations in the error terms in Equations (1) – (4)
within clusters, under the assumption that the number of clusters is sufficiently large. In our
application, however, this assumption may not hold. Depending on how we cluster, we have either six
treated city clusters or four treated state clusters. As a result of the small number of treated clusters,
the clustered standard errors we estimate will likely overstate the statistical significance of the
minimum wage effects and pre-trends (Cameron and Miller 2015).
To perform hypothesis tests and construct confidence intervals, we correct for the small number of
clusters by following a recommendation of Cameron and Miller (2015). In particular, we report pvalues from a wild bootstrap using the empirical t-distribution, clustered at either the city and county
or state level (Cameron, Gelbach and Miller 2008). 50 The 90 percent confidence interval we report
contains the set of values that are not rejected at the 10 percent level—that is, those values for which
hypothesis tests yield p-values greater than or equal to 0.1.

Computing earnings and employment elasticities
The row labeled “Elasticity with respect to the MW” in Tables 4 and 7 reports the earnings and
employment elasticities implied by our event study-based estimates. To compute these elasticities, we
estimate a two-stage least squares model in which we use the evaluation period indicator,
1(0 ≤ 𝑒𝑒(𝑖𝑖, 𝑡𝑡) ≤ 6), as an instrument for the log minimum wage. The first stage is the model specified
in Equation (2) in which we replace the dependent variable with the log minimum wage in the
locality, 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙:
−2

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑖𝑖 = � 1(𝑒𝑒(𝑖𝑖, 𝑡𝑡) = 𝑠𝑠)𝛽𝛽𝑠𝑠 + 1(0 ≤ 𝑒𝑒(𝑖𝑖, 𝑡𝑡) ≤ 6)𝜃𝜃 + 𝜇𝜇𝑖𝑖 + 𝜂𝜂𝑖𝑖𝑖𝑖
𝑠𝑠=−13

(5𝑎𝑎)

where 𝜂𝜂𝑖𝑖𝑖𝑖 is an error term. The coefficient 𝜃𝜃 in Equation (5a) is an event study-based measure of the
average increase in the minimum wage across the six cities. The second stage model is:

50

We perform the wild bootstrap using the user-written package BOOTTEST in Stata (Roodman 2015).
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−2

� 𝑖𝑖𝑖𝑖 + 𝜇𝜇𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖 ′′′′
𝑌𝑌𝑖𝑖𝑖𝑖 = � 1(𝑒𝑒(𝑖𝑖, 𝑡𝑡) = 𝑠𝑠)𝛽𝛽𝑠𝑠 + 𝜖𝜖𝑙𝑙𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜
𝑠𝑠=−13

(5𝑏𝑏)

� is the log minimum wage predicted from the first stage model. The coefficient 𝜖𝜖 is the
where 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙
elasticity of the outcome 𝑌𝑌 (either earnings or employment) with respect to the minimum wage.

We then compute p-values and confidence intervals by applying the wild bootstrap procedure to the
estimate of 𝜖𝜖.

By construction, the coefficient 𝜖𝜖 in Equation (5b) is equal to the elasticity one would find by dividing
the estimates of the effect on average earnings and employment (reported in the row labeled “Effect of
MW increase”) by the estimate of 𝜃𝜃 in Equation (5a) (the average increase in the minimum wage). In
the models without controls, we measure the average minimum wage increase to be 21.0 percent. In
models with controls, we measure the average minimum wage increase to be 19.1 percent. In the
models with controls that also allow for a linear trend, we measure the average minimum wage
increase to be 16.6 percent.

A.2 Synthetic control
We use the synthetic control method to measure the effect of the local minimum wage policies in each
of the six cities separately. We then pool the cities’ estimates for each outcome to find the implied
elasticity with respect to the minimum wage. In this section, we explain formally how we employ the
synthetic control method to perform this analysis. We describe the placebo tests we perform to infer
statistical significance and construct confidence intervals, and as well as how we measure the quality
of the synthetic control match. We also provide more information on how we test the parallel trends
assumption, as reported in Part 6.3.

Constructing the synthetic control
The synthetic control for each city comprises a weighted average of counties in the city’s comparison
group. We construct synthetic controls for each outcome of interest (e.g., log food service average
earnings, employment).
∗
Let 𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖
denote the weight city 𝑖𝑖’s synthetic control places on county 𝑗𝑗 for outcome 𝑟𝑟. Let 𝐽𝐽(𝑖𝑖) denote
𝑝𝑝𝑝𝑝𝑝𝑝

the set of untreated comparison counties for city 𝑖𝑖. Let 𝑇𝑇 𝑝𝑝𝑝𝑝𝑝𝑝 (𝑖𝑖) and 𝑇𝑇 (𝑖𝑖) denote first and last
quarters of city 𝑖𝑖’s pre-policy period, respectively, as reported in Table 2. (For example, for Seattle,
𝑇𝑇 𝑝𝑝𝑝𝑝𝑝𝑝 (𝑖𝑖) is 2009q4 and 𝑇𝑇

𝑝𝑝𝑝𝑝𝑝𝑝

(𝑖𝑖) is 2015q1.)

∗
∗
For each city 𝑖𝑖 and outcome 𝑟𝑟, the synthetic control estimator finds the weights (𝑤𝑤𝑖𝑖1𝑟𝑟
, … , 𝑤𝑤𝑖𝑖𝑖𝑖(𝑖𝑖)𝑟𝑟
) that
minimize the pre-policy period mean squared prediction error (MSPE) of the outcome between the
actual and synthetic city:
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∗
∗
�𝑤𝑤𝑖𝑖1𝑟𝑟
, … , 𝑤𝑤𝑖𝑖𝑖𝑖(𝑖𝑖)𝑟𝑟
� ∈ argmin𝑤𝑤
����⃗∈𝒲𝒲
𝚤𝚤

�

𝑇𝑇 𝑝𝑝𝑝𝑝𝑝𝑝 (𝑖𝑖)≤𝑡𝑡≤𝑇𝑇

2

𝑝𝑝𝑝𝑝𝑝𝑝

(𝑖𝑖)

�𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 − � 𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖 𝑌𝑌𝑗𝑗𝑗𝑗𝑗𝑗 �

(6)

𝑗𝑗∈𝐽𝐽(𝑖𝑖)

where 𝑤𝑤
��⃗𝑖𝑖 is a vector of county weights for city 𝑖𝑖, and 𝒲𝒲 is the set of non-negative weights that sum to
one.
The synthetic control, 𝑌𝑌�𝑖𝑖𝑟𝑟𝑟𝑟 , is then the weighted average of counties in the city’s comparison group
using the weights we find when we solve Equation (6): 51
∗
𝑌𝑌�𝑖𝑖𝑖𝑖𝑖𝑖 = � 𝑤𝑤𝑖𝑖𝑗𝑗𝑗𝑗
𝑌𝑌𝑗𝑗𝑗𝑗𝑗𝑗

(7)

𝑗𝑗∈𝐽𝐽(𝑖𝑖)

To measure the effect of the policy in each city, we average the difference between the outcome’s
actual and synthetic values over the evaluation period. We report these estimates in the rows labeled
“Effect of MW increase” in Table 5.
To improve the match between the actual outcomes and the synthetic controls, we normalize each
city’s time series by subtracting from each quarter the city’s average value during the pre-policy
period. We perform the same normalization on the outcomes for each of the comparison counties as
well, subtracting from each quarter the county’s average value during the pre-policy period. As a
result, we find synthetic controls that match the cities’ trends, not their level. We perform this
normalization for two reasons. First, if we did not, it would be very difficult for the synthetic control
algorithm to construct a weighted average of the comparison counties that matches some cities’
outcomes during the pre-policy period: As shown in Table 3, outcomes like earnings and employment
are generally much higher in the six cities than in other parts of the country because of underlying
differences in living costs and other economic conditions. Second, a recent study (Ferman and Pinto
2017a) on the statistical properties of the synthetic control method finds that this transformation
improves the method’s accuracy even in cases where it would not be necessary to construct a close
match.

Measuring the quality of the match
To measure the quality of the pre-policy match between the actual and synthetic city, we report
Ferman and Pinto’s (2017a) pseudo R-squared statistic. For each city 𝑖𝑖 and outcome 𝑟𝑟, the pseudo Rsquared is:
𝑅𝑅�𝑖𝑖𝑖𝑖 = 1 −
51

2
∑𝑇𝑇 𝑝𝑝𝑝𝑝𝑝𝑝(𝑖𝑖)≤𝑡𝑡≤𝑇𝑇𝑝𝑝𝑝𝑝𝑝𝑝(𝑖𝑖)�𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 − 𝑌𝑌�𝑖𝑖𝑖𝑖𝑖𝑖 �

𝑝𝑝𝑝𝑝𝑝𝑝
∑𝑇𝑇 𝑝𝑝𝑝𝑝𝑝𝑝(𝑖𝑖)≤𝑡𝑡≤𝑇𝑇𝑝𝑝𝑝𝑝𝑝𝑝(𝑖𝑖)�𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 − 𝑌𝑌�𝑖𝑖𝑖𝑖𝑖𝑖
�

(8)

2

To find the county weights, we use the user-written package synth in Stata (Abadie, Diamond, and Hainmueller 2014).
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𝑝𝑝𝑝𝑝𝑝𝑝
where 𝑌𝑌�𝑖𝑖𝑖𝑖𝑖𝑖 is the average of the outcome during the pre-policy period. 𝑅𝑅�𝑖𝑖𝑖𝑖 = 1 indicates a perfect
match, and low values (including negative ones) indicate the match is poor. We report Ferman and
Pinto’s pseudo R-squared statistic for each city in Table 5.

Inference
We use placebo tests to infer the statistical significance of our estimates. For a given null hypothesis
about the true effect of the policy in a city—such as the policy had no effect—this approach assesses
how likely the effect we observe could have occurred under the null by comparing it against synthetic
control estimates in each of the comparison counties. Abadie, Diamond and Hainmueller (2010)
originally proposed this method for performing inference. To construct confidence intervals, we
follow an extension of Abadie, Diamond, and Hainmueller’s procedure proposed by Firpo and
Possebom (2017). 52
To determine whether an estimate is statistically significant, we compute a test statistic constructed
from the absolute value of the effect that we measure in each city. Let 𝑁𝑁 𝑝𝑝𝑝𝑝𝑝𝑝 (𝑖𝑖) denote the number of
pre-policy period quarters available in our sample for city 𝑖𝑖, and let 𝑁𝑁 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 (𝑖𝑖) denote the number of
evaluation period quarters available. The test statistic for city 𝑖𝑖 is then:
𝑆𝑆𝑖𝑖𝑖𝑖 ≡ �
where 𝑇𝑇 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 (𝑖𝑖) and 𝑇𝑇

𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

1

𝑁𝑁 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 (𝑖𝑖)

�

𝑇𝑇 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 (𝑖𝑖)≤𝑡𝑡≤𝑇𝑇

𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

(𝑖𝑖)

�𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 − 𝑌𝑌�𝑖𝑖𝑖𝑖𝑖𝑖 ��

(9)

(𝑖𝑖) denote first and last quarters of city 𝑖𝑖’s evaluation period, respectively.

To then test the null hypothesis of no effect of the city 𝑖𝑖’s local minimum wage on outcome 𝑟𝑟, we
perform the following steps: (1) Estimate the synthetic control for each of city 𝑖𝑖’s comparison
counties, assuming the same pre-policy and evaluation periods as city 𝑖𝑖. (2) For each comparison
county, compute its test statistic, 𝑆𝑆. (3) Compute the p-value from the number of comparison counties
with a larger 𝑆𝑆 than city 𝑖𝑖:
𝑝𝑝𝑖𝑖𝑖𝑖 ≡

1 + ∑𝑗𝑗∈𝐽𝐽(𝑖𝑖) 1�𝑆𝑆𝑗𝑗𝑗𝑗 ≥ 𝑆𝑆𝑖𝑖𝑖𝑖 �
1 + |𝐽𝐽(𝑖𝑖)|

(10)

To construct confidence intervals, we invert the test statistic, 𝑆𝑆, following a procedure outlined in
Firpo and Possebom (2017). The 90 percent confidence intervals we report in Table 5 then include all

52

Recent econometric studies indicate that statistical tests based on placebo test-based approach may be biased (e.g.,
Ferman and Pinto 2017b). Unfortunately, the econometrics literature on synthetic control inference has not settled on a
solution to this issue. As a result, we interpret the statistical tests we report as only suggestive.
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minimum wage effects whose associated null hypothesis are not rejected by our inference procedure at
the 10 percent level. 53

Computing earnings and employment elasticities
To estimate the pooled earnings and employment elasticities we report in Figures 8, 9 and 10, we first
obtain the line of best fit between the six cities’ effects and their average minimum wage increases.
We then measure the elasticity using the slope of this line.
Let 𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝑊𝑊𝑖𝑖 denote the average minimum wage increase we observe in city 𝑖𝑖. Let 𝛼𝛼�𝑖𝑖𝑖𝑖 denote the
synthetic control-based estimate of outcome 𝑟𝑟 in city 𝑖𝑖. 54 Our estimator of the elasticity is based on
the expectation that, assuming the elasticity with respect to the minimum wage is constant across
cities, the effect of the minimum wage policy in each city will be commensurate with the average
increase in the city’s minimum wage: 𝛼𝛼�𝑖𝑖𝑖𝑖 ≈ 𝜖𝜖𝑟𝑟 × 𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝑊𝑊𝑖𝑖 .
We estimate the elasticity with respect to the minimum wage as the solution to the least squares
problem based on this relationship:
𝜖𝜖̂𝑟𝑟 ≡ argmin𝑒𝑒

� (𝛼𝛼�𝑖𝑖𝑖𝑖 − 𝑒𝑒 × 𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝑊𝑊𝑖𝑖 )2

(11)

𝑖𝑖∈6 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

For outcome 𝑟𝑟, the elasticity with respect to the minimum wage is then:
𝜖𝜖̂𝑟𝑟 =

∑𝑖𝑖∈6 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝛼𝛼�𝑖𝑖𝑖𝑖 × 𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝑊𝑊𝑖𝑖
∑𝑖𝑖∈6 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝑊𝑊𝑖𝑖2

For Chicago, the District of Columbia, Oakland and San Jose, the average minimum wage increase,
𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝑊𝑊𝑖𝑖 , is the increase we report in Table 2: We measure their increase by subtracting the city’s log
minimum wage at the end of the pre-policy period from the average log minimum wage during the
evaluation period. For San Francisco and Seattle, which previously indexed their minimum wage to
inflation, we adjust this difference for the expected increase in the minimum wage due to indexing by
subtracting the average minimum wage increase that we observe in their synthetic control:
𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝑊𝑊𝑖𝑖 =

1

𝑁𝑁 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 (𝑖𝑖)

�

𝑇𝑇 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 (𝑖𝑖)≤𝑡𝑡≤𝑇𝑇

𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

(𝑖𝑖)

� 𝑖𝑖𝑖𝑖 � − �𝑙𝑙𝑙𝑙𝑙𝑙𝑊𝑊 𝑝𝑝𝑝𝑝𝑝𝑝 − 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙
� 𝑝𝑝𝑝𝑝𝑝𝑝 � (13)
�𝑙𝑙𝑙𝑙𝑙𝑙𝑊𝑊𝑖𝑖𝑖𝑖 − 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙
(𝑖𝑖)
(𝑖𝑖)
𝑖𝑖𝑇𝑇
𝑖𝑖𝑇𝑇

� 𝑖𝑖𝑖𝑖 is the average log minimum wage using the synthetic control weights: 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙
� 𝑖𝑖𝑖𝑖 ≡
where 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙
∗
∑𝑗𝑗∈𝐽𝐽(𝑖𝑖) 𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖
𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑗𝑗𝑗𝑗 . Since we use synthetic control weights to calculate the average minimum wage
53
54

We thank Vítor Possebom for sharing their R code for constructing confidence intervals.
1
�𝑖𝑖𝑖𝑖𝑖𝑖 �.
Formally, 𝛼𝛼�𝑖𝑖𝑖𝑖 ≡ 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒(𝑖𝑖) ∑ 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒
𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 �𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 − 𝑌𝑌
𝑁𝑁

𝑇𝑇
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(𝑖𝑖)≤𝑡𝑡≤𝑇𝑇

(𝑖𝑖)
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(12)

increase in San Francisco and Seattle, and we estimate different weights for each outcome, the
average increase differs slightly depending on the outcome we are analyzing. 55

Testing the parallel trends assumption
We perform two tests for whether the synthetic control method accurately constructs a weighted
average of untreated comparison counties that would have trended with the cities but for the new local
minimum wage policies. In the first, we use synthetic control to measure the effect of the minimum
wage policy for each untreated county included in a city’s comparison group. Since these comparison
counties experience no change in their minimum wage policies during the evaluation period, we
should not measure any effect of the minimum wage.
To perform this test, we rely on the synthetic control estimates we use in our placebo tests to infer
statistical significance. Let 𝛼𝛼�𝑖𝑖𝑖𝑖𝑖𝑖 denote the synthetic control-based estimate of city 𝑖𝑖’s comparison
county 𝑗𝑗 for outcome 𝑟𝑟. The rows labeled “Mean effect, comparison group” in Table 5 reports the
1

average of these estimates over all of city 𝑖𝑖’s comparison counties: |𝐽𝐽(𝑖𝑖)| ∑𝑗𝑗∈𝐽𝐽(𝑖𝑖) 𝛼𝛼�

𝑖𝑖𝑖𝑖𝑖𝑖

.

For our second test of the parallel trends assumption, we test for any effects of the minimum wage
policies during the final year of the pre-policy period. Since the new minimum wage policy had not
yet gone into effect, there should be no difference during this year between the city’s actual food
service average earnings and employment and their synthetic controls’.
To perform this test, we re-run synthetic control for each city and each outcome, but, instead of
finding county weights to optimize the match based on all pre-policy quarters, we find county weights
to optimize the match based on all pre-policy quarters except for the final year. In other words, we
drop the final four quarters from the optimization problem specified in Equation (6):
∗
∗
�𝑤𝑤
� 𝑖𝑖1𝑟𝑟
, … , 𝑤𝑤
� 𝑖𝑖𝑖𝑖(𝑖𝑖)𝑟𝑟
� ∈ argmin����⃗∈𝒲𝒲
𝑤𝑤𝚤𝚤

�

𝑇𝑇 𝑝𝑝𝑝𝑝𝑝𝑝 (𝑖𝑖)≤𝑡𝑡≤𝑇𝑇

𝑝𝑝𝑝𝑝𝑝𝑝

2

(𝑖𝑖)−3

�𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 − � 𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖 𝑌𝑌𝑗𝑗𝑗𝑗𝑗𝑗 �
𝑗𝑗∈𝐽𝐽(𝑖𝑖)

(14)

We then compute the effect of the policy during the final pre-policy year by taking the average of the
difference between the outcome’s actual and synthetic values over the final four quarters. The row
labeled “Effect during final pre-policy year” in Table 5 reports the six cities’ estimates during this
period. The row labeled “P-value, effect during final pre-policy year” reports the associated p-value.
To perform inference, we follow the same procedure described above, but we substitute the final prepolicy year for the evaluation period. The test statistic for outcome 𝑟𝑟 in city 𝑖𝑖 in this case is:
55

In San Francisco, we estimate the average minimum wage increase is 11.4 percent using the food service earnings-based
weights and 11.1 percent using the employment-based weights. In Seattle, we estimate the average minimum wage
increase is 24.1 percent using either the earnings or employment-based weights.
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1
𝑆𝑆̃𝑖𝑖𝑖𝑖 ≡ �
4
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�

𝑇𝑇 𝑝𝑝𝑝𝑝𝑝𝑝 (𝑖𝑖)−3≤𝑡𝑡≤𝑇𝑇

𝑝𝑝𝑝𝑝𝑝𝑝

(𝑖𝑖)

�𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 − 𝑌𝑌�𝑖𝑖𝑖𝑖𝑖𝑖 ��

(15)
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Appendix B: Additional exhibits
Figures
Appendix Figure 1 Map of comparison counties

Notes: This map shows the untreated comparison counties that we use in our event study and synthetic control analyses.
We include counties that (1) had no change in their minimum wage policy during our period of study, and (2) are in a
metropolitan area with an estimated population of at least 200,000 in 2009q4. For the District of Columbia, Oakland and
San Jose, we include counties that had no minimum wage increase between 2009q4 and 2016q4. For San Francisco and
Seattle, which previously indexed their minimum wage to inflation, we include counties in states that also indexed their
minimum wage and had no other minimum wage increases between 2009q4 and 2016q4. For Chicago (whose state-level
minimum wage increased to $8.25 in 2010q3), we include counties that had no minimum wage increase between 2010q4
and 2016q4.
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Appendix Figure 2 Synthetic control analysis of Chicago, District of Columbia and Oakland

Minimum Wage Effects in Six Cities

55

Appendix Figure 3 Synthetic control analysis of San Francisco, San Jose and Seattle
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Tables
Appendix Table 1 Synthetic control earnings results using different population thresholds
Chicago

District of
Columbia

Oakland

San Francisco

San Jose

Seattle

(1)

(2)

(3)

(4)

(5)

(6)

Panel A: Comparison c ounties, population greater than 100,000
Effect of MW increase
P-value
90% CI

0.017

0.012

0.094**

0.067**

0.098**

0.050**

0.299

0.545

0.014

0.023

0.010

0.023

[-0.014,0.047] [-0.026,0.050] [0.055,0.132] [0.044,0.093] [0.055,0.142] [0.027,0.078]

Tests of parallel trends assumption:
Effect during final pre-policy year

-0.002

-0.005

0.019*

P-value, effect during final pre-policy year

0.632

0.378

Mean effect, comparison group

0.002

0.003

Pre-policy pseudo R-squared

0.983

Counties in comparison group
Pre-policy periods

0.018**

0.000

0.012

0.057

0.045

0.976

0.170

0.002

-0.001

0.001

0.000

0.951

0.933

0.958

1.000

0.986

233

208

208

87

208

87

20

19

19

22

13

22

Panel B: Comparison c ounties, population greater than 200,000 ( in report)
Effect of MW increase
P-value
90% CI

0.017

0.020

0.099**

0.063**

0.105**

0.044**

0.237

0.270

0.020

0.033

0.020

0.033

[-0.007,0.043] [-0.021,0.060] [0.058,0.139] [0.041,0.088] [0.059,0.150] [0.022,0.068]

Tests of parallel trends assumption:
Effect during final pre-policy year

-0.005

0.002

0.028**

0.015*

-0.001

0.008

P-value, effect during final pre-policy year

0.412

0.750

0.020

0.098

0.680

0.262

Mean effect, comparison group

-0.001

0.003

0.001

-0.001

0.000

0.000

Pre-policy pseudo R-squared

0.972

0.925

0.853

0.951

0.999

0.983

Counties in comparison group

113

99

99

60

99

60

20

19

19

22

13

22

Pre-policy periods

Panel C: Comparison c ounties, population greater than 300,000
Effect of MW increase
P-value
90% CI

0.016

0.016

0.101**

0.046**

0.096**

0.041**

0.208

0.348

0.029

0.045

0.029

0.045

[-0.008,0.043] [-0.027,0.059] [0.058,0.144] [0.022,0.077] [0.055,0.139] [0.018,0.066]

Tests of parallel trends assumption:
Effect during final pre-policy year

-0.001

0.002

0.030**

0.014*

-0.006

P-value, effect during final pre-policy year

0.896

0.739

0.014

0.068

0.261

0.432

Mean effect, comparison group

-0.002

0.003

0.001

-0.004

0.003

-0.004

Pre-policy pseudo R-squared

0.948

0.916

0.835

0.940

0.982

0.979

Counties in comparison group

76

68

68

43

68

43

Pre-policy periods

20

19

19

22

13

22

0.005

Notes: ** indicates significance at the 5 percent level. * indicates significance at the 10 percent level. Significance tests
and confidence intervals are based on placebo tests. See Table 5 for additional notes.
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Appendix Table 2 Synthetic control employment results using different
population thresholds
Chicago

District of
Columbia

Oakland

San Francisco

San Jose

Seattle

(1)

(2)

(3)

(4)

(5)

(6)

Panel A: Comparison c ounties, population greater than 100,000
Effect of MW increase
P-value
90% CI

-0.003

-0.007

0.114**

0.028

-0.009

0.011

0.880

0.813

0.019

0.295

0.856

0.705

[-0.042,0.037] [-0.065,0.051]

[0.056,0.170] [-0.025,0.099] [-0.098,0.080] [-0.047,0.074]

Tests of parallel trends assumption:
Effect during final pre-policy year

0.000

-0.005

-0.011

0.023

0.010**

0.005

P-value, effect during final pre-policy year

0.983

0.431

0.148

0.114

0.048

0.591

Mean effect, comparison group

0.000

-0.003

-0.003

-0.001

-0.009

-0.001

Pre-policy pseudo R-squared

0.999

0.993

0.975

0.984

0.951

0.991

Counties in comparison group

233

208

208

87

208

87

Pre-policy periods

20

19

19

22

13

22

0.070**

0.009

-0.002

0.009

0.020

0.590

0.930

0.623

Panel B: Comparison c ounties, population greater than 200,000 ( in report)
Effect of MW increase
P-value
90% CI

-0.010

-0.012

0.518

0.560

[-0.042,0.022] [-0.054,0.030]

[0.029,0.112] [-0.049,0.070] [-0.060,0.056] [-0.049,0.069]

Tests of parallel trends assumption:
Effect during final pre-policy year

-0.002

-0.002

-0.011

0.022

0.020**

-0.003

P-value, effect during final pre-policy year

0.702

0.650

0.140

0.131

0.030

0.738

Mean effect, comparison group

-0.002

-0.001

-0.002

-0.001

-0.003

-0.001

Pre-policy pseudo R-squared

0.997

0.989

0.949

0.979

0.886

0.988

Counties in comparison group

113

99

99

60

99

60

Pre-policy periods

20

19

19

22

13

22

Panel C: Comparison c ounties, population greater than 300,000
Effect of MW increase
P-value
90% CI

-0.004

0.009

0.069**

0.004

-0.015

0.009

0.792

0.710

0.029

0.795

0.609

0.682

[-0.041,0.032] [-0.035,0.053]

[0.025,0.113] [-0.058,0.065] [-0.077,0.047] [-0.053,0.072]

Tests of parallel trends assumption:
Effect during final pre-policy year

0.002

-0.002

-0.012

0.015

0.018**

-0.006

P-value, effect during final pre-policy year

0.675

0.754

0.116

0.205

0.043

0.545

Mean effect, comparison group

-0.001

-0.001

-0.002

0.003

-0.004

0.002

Pre-policy pseudo R-squared

0.990

0.987

0.948

0.973

0.855

0.979

Counties in comparison group

76

68

68

43

68

43

Pre-policy periods

20

19

19

22

13

22

Notes: ** indicates significance at the 5 percent level. * indicates significance at the 10 percent level. Significance tests
and confidence intervals are based on placebo tests. See Table 5 for additional notes.
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Appendix Table 3 Synthetic control weights
City

County

Chicago

Philadelphia County, Pennsylvania
Charleston County, South Carolina
York County, Maine
Davidson County, Tennessee
Fulton County, Georgia
Rutherford County, Tennessee
Lexington County, South Carolina

0.600
0.204
0.113
0.044
0.016
0.014
0.010

District of Columbia

Chester County, Pennsylvania
Arlington County, Virginia
Charleston County, South Carolina
Loudoun County, Virginia
Orleans Parish, Louisiana
Bucks County, Pennsylvania

0.323
0.283
0.128
0.118
0.107
0.041

Oakland

Weber County, Utah
Charleston County, South Carolina
Loudoun County, Virginia
Smith County, Texas
Knox County, Tennessee
Washington County, Pennsylvania
Galveston County, Texas
Brazoria County, Texas
Sedgwick County, Kansas
Mahoning County, Ohio
Lorain County, Ohio
Boulder County, Colorado
Larimer County, Colorado
Hamilton County, Ohio
Jefferson County, Missouri
Hidalgo County, Texas
Westmoreland County, Pennsylvania
Sedgwick County, Kansas
Loudoun County, Virginia
Horry County, South Carolina
Gaston County, North Carolina
Brown County, Wisconsin
Jefferson Parish, Louisiana
Dallas County, Texas
Jefferson County, Texas
Fairfax County, Virginia
Spartanburg County, South Carolina
Boulder County, Colorado
Trumbull County, Ohio
Larimer County, Colorado
Cuyahoga County, Ohio
Kitsap County, Washington
Lake County, Florida

0.217
0.215
0.147
0.128
0.128
0.090
0.042
0.024
0.008
0.407
0.251
0.191
0.117
0.021
0.012
0.157
0.154
0.141
0.099
0.097
0.095
0.093
0.065
0.034
0.028
0.019
0.018
0.547
0.148
0.139
0.076
0.075
0.015

San Francisco

San Jose

Seattle

Earnings

County

Employment

Hamilton County, Indiana
Richmond city, Virginia
Dane County, Wisconsin
Mecklenburg County, North Carolina
Bell County, Texas
Will County, Illinois
Smith County, Texas
York County, Maine
Northampton County, Pennsylvania
Cleveland County, Oklahoma
Webb County, Texas
Montgomery County, Pennsylvania
Cumberland County, Pennsylvania
Collin County, Texas
Smith County, Texas
Fort Bend County, Texas
Philadelphia County, Pennsylvania
Brazoria County, Texas
Orleans Parish, Louisiana
Horry County, South Carolina
Chatham County, Georgia
Davidson County, Tennessee
Henrico County, Virginia
Fort Bend County, Texas
Rockingham County, New Hampshire

0.193
0.186
0.089
0.086
0.079
0.077
0.063
0.048
0.048
0.039
0.038
0.030
0.023
0.001
0.231
0.227
0.206
0.124
0.120
0.084
0.008
0.403
0.353
0.240
0.005

Denver County, Colorado
Larimer County, Colorado
Lee County, Florida
Leon County, Florida
Miami-Dade County, Florida

0.475
0.309
0.098
0.092
0.027

Spartanburg County, South Carolina
Brazoria County, Texas
Davidson County, Tennessee
Fort Bend County, Texas

0.436
0.233
0.200
0.132

Larimer County, Colorado
Denver County, Colorado
Miami-Dade County, Florida
Escambia County, Florida

0.407
0.373
0.133
0.087

Notes: This table displays the comparison county weights we use to estimate the synthetic controls for average earnings and
employment in food services. We exclude comparison counties that receive zero weight for both the average earnings and
employment synthetic controls. The weights we use to estimate the synthetic control for other outcomes are available upon request.
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Appendix Table 4 Synthetic control results for full service restaurants
Chicago
(1)

District of
Columbia
(2)

Oakland
(3)

San Francisco
(4)

San Jose
(5)

Seattle
(6)

-0.006

0.004

0.099**

0.053**

0.071**

0.024

0.667

0.890

0.010

0.030

0.213

Panel A: Average earnings ( logs)
Effect of MW increase
P-value
90% CI
Elasticity with respect to the MW
90% CI

[-0.038,0.027] [-0.041,0.048] [0.057,0.143]
-0.029

0.017

0.279**

[-0.197,0.139] [-0.186,0.219] [0.161,0.403]

0.049
[0.015,0.090]
0.462**
[0.135,0.788]

[0.028,0.113] [-0.014,0.061]
0.303**

0.098

[0.121,0.485] [-0.056,0.252]

Test of parallel trends assumption:
Effect during final pre-policy year

-0.005

-0.006

0.029**

0.016*

-0.006

0.000

P-value, effect during final pre-policy year

0.456

0.420

0.020

0.082

0.220

1.000

Mean effect, comparison group

-0.001

0.000

-0.002

-0.001

-0.002

-0.001

0.957

0.912

0.911

0.949

0.961

0.987

0.014

0.005

0.109**

-0.014

-0.031

-0.013

0.579

0.890

0.020

0.705

0.470

0.705

Pre-policy pseudo R-squared
Panel B: Employment ( logs)
Effect of MW increase
P-value
90% CI
Elasticity with respect to the MW
90% CI

[-0.027,0.054] [-0.049,0.060] [0.054,0.163] [-0.080,0.053] [-0.107,0.048] [-0.079,0.054]
0.071

0.024

0.306**

-0.120

-0.135

-0.054

[-0.139,0.281] [-0.226,0.274] [0.152,0.461] [-0.705,0.468] [-0.460,0.207] [-0.330,0.222]

Test of parallel trends assumption:
Effect during final pre-policy year

0.002

-0.003

-0.010

-0.003

0.013*

-0.008

P-value, effect during final pre-policy year

0.763

0.670

0.320

0.869

0.090

0.557

Mean effect, comparison group

-0.003

0.001

0.001

-0.001

-0.003

-0.001

Pre-policy pseudo R-squared

0.998

0.981

0.943

0.982

0.915

0.992

Counties in comparison group

113

99

99

60

99

60

Pre-policy periods

20

19

19

22

13

22

Notes: ** indicates significance at the 5 percent level. * indicates significance at the 10 percent level. Significance tests
and confidence intervals are based on placebo tests. See Table 5 for additional notes.
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Appendix Table 5 Synthetic control results for limited service restaurants
Chicago

District of
Columbia

Oakland

San Francisco

San Jose

Seattle

(1)

(2)

(3)

(4)

(5)

(6)

Panel A: Average earnings ( logs)
Effect of MW increase

0.031

0.033

0.194**

0.088**

0.153**

0.110**

P-value

0.158

0.290

0.020

0.016

0.030

0.016

90% CI

[-0.005,0.066]

[-0.039,0.104]

[0.122,0.267]

[0.044,0.129]

[0.076,0.229]

[0.071,0.151]

0.160

0.150

0.548**

0.778**

0.655**

0.451**

[-0.023,0.343]

[-0.176,0.476]

[0.345,0.752]

[0.389,1.144]

[0.328,0.982]

[0.291,0.621]

-0.001

0.000

0.016

0.011

-0.004

0.009

P-value, effect during final pre-policy year

0.877

1.000

0.130

0.328

0.370

0.393

Mean effect, comparison group

-0.002

0.009

0.009

-0.003

0.003

-0.002

0.934

0.921

0.714

0.946

0.909

0.928

Elasticity with respect to the MW
90% CI
Test of parallel trends assumption:
Effect during final pre-policy year

Pre-policy pseudo R-squared
Panel B: Employment ( logs)
Effect of MW increase

-0.017

-0.029

0.003

0.025

-0.019

0.071*

P-value

0.535

0.460

0.920

0.426

0.750

0.098

90% CI

[-0.066,0.032]

[-0.091,0.047]

[-0.062,0.069]

[-0.044,0.095]

[-0.126,0.098]

[0.002,0.140]

-0.087

-0.130

0.009

0.220

-0.081

0.290*

[-0.344,0.169]

[-0.413,0.214]

[-0.176,0.194]

[-0.380,0.821]

[-0.540,0.422]

[0.008,0.572]

-0.013

-0.009

0.012

0.023

0.009

-0.006

Elasticity with respect to the MW
90% CI
Test of parallel trends assumption:
Effect during final pre-policy year
P-value, effect during final pre-policy year

0.219

0.280

0.190

0.148

0.130

0.590

Mean effect, comparison group

-0.001

-0.001

-0.001

-0.003

-0.009

-0.003

Pre-policy pseudo R-squared

0.940

0.960

0.938

0.370

0.786

0.988

Counties in comparison group

113

99

99

60

99

60

Pre-policy periods

20

19

19

22

13

22

Notes: ** indicates significance at the 5 percent level. * indicates significance at the 10 percent level. Significance tests
and confidence intervals are based on placebo tests. See Table 5 for additional notes.
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Appendix Table 6 Synthetic control results for professional services
Chicago

District of
Columbia

Oakland

San Francisco

San Jose

Seattle

(1)

(2)

(3)

(4)

(5)

(6)

Panel A: Average earnings ( logs)
Effect of MW increase

0.017

-0.004

0.042

0.060

0.047

0.000

P-value

0.482

0.900

0.180

0.197

0.180

1.000

90% CI

[-0.035,0.070]

[-0.057,0.050]

[-0.011,0.096]

[-0.013,0.174]

[-0.021,0.115]

[-0.072,0.085]

Elasticity with respect to the MW
90% CI

0.090

-0.018

0.119

0.517

0.202

0.002

[-0.184,0.363]

[-0.261,0.226]

[-0.032,0.270]

[-0.111,1.507]

[-0.090,0.493]

[-0.295,0.348]

Test of parallel trends assumption:
Effect during final pre-policy year

-0.005

-0.003

-0.013

0.016

0.012

0.000

P-value, effect during final pre-policy year

0.570

0.740

0.340

0.295

0.200

1.000

Mean effect, comparison group

0.003

0.000

0.000

0.001

0.002

0.002

0.996

0.999

0.977

0.860

0.982

0.969

0.010

0.005

0.054

0.100*

-0.065

0.003

Pre-policy pseudo R-squared
Panel B: Employment ( logs)
Effect of MW increase
P-value

0.693

0.850

0.280

0.066

0.480

0.951

90% CI

[-0.048,0.068]

[-0.076,0.086]

[-0.024,0.137]

[0.023,0.196]

[-0.229,0.100]

[-0.080,0.087]

0.051

0.022

0.151

0.896*

-0.278

0.014

[-0.251,0.352]

[-0.349,0.393]

[-0.067,0.388]

[0.208,1.753]

[-0.985,0.429]

[-0.331,0.358]

0.000

0.001

-0.010

0.052*

0.000

0.003

Elasticity with respect to the MW
90% CI
Test of parallel trends assumption:
Effect during final pre-policy year
P-value, effect during final pre-policy year

0.982

0.750

0.270

0.098

0.520

0.787

Mean effect, comparison group

0.003

0.000

-0.002

-0.001

-0.019

0.003

Pre-policy pseudo R-squared

0.997

0.986

0.430

0.959

0.969

0.995

Counties in comparison group

113

99

99

60

99

60

20

19

19

22

13

22

Pre-policy periods

Notes: ** indicates significance at the 5 percent level. * indicates significance at the 10 percent level. Significance tests
and confidence intervals are based on placebo tests. See Table 5 for additional notes.
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Executive Summary
This is the first assessment of restaurant employment and earnings over the entire period of New
York City’s historic minimum wage increases. Contrary to fears of massive job losses, $20 Big
Macs, and shuttered restaurants, we found a thriving industry.
During this period, New York City has seen a strong economic expansion of the restaurant
industry, outpacing national growth in employment, annual wages, and the number of both
limited- and full-service restaurant establishments. The restaurant industry has the highest
proportion of workers affected by the minimum wage of any major industry. The New York City
restaurant industry has maintained substantially faster job growth than the private sector overall
in the years since the State minimum wage rose in phases from $7.25 an hour at the end of 2013
to $15.00 at the end of 2018.
Restaurants in Brooklyn, the Bronx, Queens, and Staten Island have seen particularly strong job
and wage growth, despite lacking some of the advantages that Manhattan enjoys—such as high
spending by tourists and generally higher-income patrons. For example, the number of fullservice restaurants in the boroughs outside Manhattan rose more than three times as fast as the
number of Manhattan eateries from 2013 to 2018.
By every measure charted in this report (jobs, number of restaurants, and average wages) the
other boroughs have exceeded national performance over the past five years for both full- and
limited-service restaurants. For limited-service restaurants, Manhattan well-exceeded national
performance in jobs, number of outlets, and wage growth for such establishments, and fullservice restaurants in Manhattan fared roughly as well as the national averages for jobs, number
of restaurants, and wage growth in this category of establishments over this period.
Compared to 12 large cities around the country that did not have any minimum wage increases
from 2013-18, New York City’s restaurants generally have seen stronger job growth. New York
City’s experience is consistent with the latest research focusing on the food services industry in
large cities where there have been large minimum wage increases—no negative employment
effects and sizable average wage gains for restaurant workers.
This report does not suggest that New York City’s sharp minimum wage increase caused
restaurant employment to soar—the more rapid restaurant employment gains likely are due to the
city’s faster private job growth. But the research presented here clearly shows that the large wage
floor rise did not diminish various indicators of restaurant performance, including job growth.
New York’s rising minimum wage has tremendously benefitted low-wage workers, including
those in both the full-service and limited-service categories. New York City workers in the
lowest-paid three deciles of the wage distribution have seen inflation-adjusted wage gains of 8.5
to 15 percent since 2013 (the largest wage gains for these workers in the last 50 years). Wage
gains among restaurant workers have been even stronger, with 2013-18 real wage increases
averaging 15-23 percent for full-service and 26-30 percent for limited-service restaurant workers.

1

Wage gains have been strongest among New York City’s limited-service restaurant workers,
since their average wages are lower than for full-service restaurant workers. Average restaurant
wages have risen much faster in New York City than in any of the 12 large cities with no
minimum wage increases from 2013-18. In the case of limited-service New York City
restaurants, workers’ average weekly wages have grown more than twice as fast as for their
counterparts in those 12 cities.
The picture painted by the latest available government data shows a vibrant New York City
restaurant sector. Restaurant sales rose an average of 6.6 percent yearly starting in 2014 to reach
nearly $22 billion in 2018. This is the case even though the sector has faced some challenges in
recent years. The rise in restaurant sales may have been tempered to some extent by the 20
percent rise in the value of the U.S. dollar from the end of 2013 to the end of 2018. This has
eroded the purchasing power of the many foreign tourists visiting New York City, who account
for an estimated 12 percent of all local restaurant spending. The rapid growth of venture capitalfueled third-party delivery services charging restaurants high commission fees is a relatively
recent development that, by many reports, has weakened restaurant profitability. The steady rise
in real estate prices and rents in Manhattan in recent years has also challenged many restaurants
whose long-term leases have expired. In some cases, such restaurants have been hit with steep
rent hikes of 20-50 percent.
Even with these headwinds, New York City’s restaurant industry has flourished overall. Some
factors, like the rising minimum wage, affect all restaurants, though restaurateurs pursue a
number of adaptation strategies. The healthy overall state of the industry as indicated by its
impressive growth in recent years shows that most restaurants have found effective ways to adapt
to the rise in the minimum wage. In part, this has been accomplished by slight restaurant price
increases, averaging less than three percent a year since the minimum wage started to rise. The
clear uptick in restaurant prices compared to the five years before 2014 shows that many
restaurateurs have been modestly marking up menu prices.
This report shows that the strength of the restaurant industry’s sustained growth provides support
for New York to eliminate its subminimum wage for tipped workers. Under current law,
restaurant owners are permitted to pay tipped workers a lower cash wage than the overall State
minimum wage, provided that tips received by such tipped workers bring the total earnings for
each worker to the statutory minimum wage level.
Seven states, among them California, Minnesota, Oregon, and Washington, require restaurants
and other employers of tipped workers to pay their workers the State minimum wage.
Restaurants in these states have been thriving and there is no evidence that the absence of a
lower tipped-credit wage harms the industry overall or lessens tips for affected workers.
Moreover, compelling research shows that New York State should end the subminimum wage
for tipped workers, who are more vulnerable to sexual harassment and wage theft and suffer
higher rates of poverty and hardship than those in states where the subminimum wage has been
eliminated.
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1. Introduction
Among labor campaigns of the last few decades, the “Fight for $15” has been one of the most
effective in providing concrete benefits to working people. 1 It has led not only to the passage of
legislation raising the wage floor in 25 states (seven of them to $15 per hour) and over 40 cities
and counties, but it has also prompted dozens of large private employers to raise their starting
pay voluntarily. As a result, a National Employment Law Project (NELP) report from November
2018 showed that an estimated 22 million US workers would see $68 billion in raises by the time
higher minimum wages have been fully phased in. Moreover, that was before four major states—
Illinois, Maryland, New Jersey, and Connecticut—enacted $15 minimum wage laws, adding
several million more affected workers. 2 Earlier this month, the U.S. House of Representatives
passed legislation designed to raise the federal minimum wage to $15 per hour. 3
New York is one of seven states to have adopted a $15 hourly minimum wage. In 2016, New
York passed a law that outlined a series of increases so that the minimum wage would reach $15
in New York City by 2019 (by the end of 2018 for workers in businesses with more than 10
employees), and on Long Island and in Westchester County by 2021. It will reach $12.50 by
2020 for the rest of the state, followed by additional increases in subsequent years until it reaches
$15. 4 Prior to that, in 2013, the State had adopted a three-step increase, from $7.25 to $9.00 by
2015 (see Appendix Figure 1). Twenty-one states continue to adhere to the $7.25 federal
minimum wage. 5
There is strong and growing evidence that shows minimum wage increases do not negatively
impact employment—and in some cases even catalyze an increase in employment. 6 In addition
to increased earnings, important ancillary benefits to higher minimum wages for working
families can be seen in decreased rates of child abuse and neglect, improved educational
outcomes for the children of minimum wage workers, and an overall improvement in health and
wellbeing. 7
And yet, some business groups claim that the minimum wage increases have harmed New York
City restaurants. In an oft-cited survey released earlier this year, the New York City Hospitality
Alliance purported to show that restaurants have been hurt by increases in the New York State
minimum wage. 8 However, the survey’s methodology was not made available, making it
impossible to assess the survey design and bias.
A review of comprehensive government data paints a different economic picture. It shows that
growth in restaurant employment and wages in New York City have outstripped national growth
since 2013 when New York State began phasing in higher minimum wages. In fact, the sustained
growth in the New York City restaurant industry over the past five years, during which the
minimum wage has more than doubled, 9 is remarkable considering that the industry traditionally
pays low hourly wages and therefore the new law affected much of its workforce. Indeed, a $15
an hour minimum wage was estimated to directly or indirectly impact nearly 80 percent of all
New York City restaurant workers. 10
3

In the period of recovery and expansion since the 2008-09 Great Recession, New York City has
seen its fastest sustained job growth since the end of World War II. 11 Even so, the growth in New
York City restaurant employment was more than twice that of overall private job growth in the
city from 2009 to 2018 (Figure 1). 12 Combined full- and limited-service restaurant employment
started to grow much faster than the city’s private economy overall beginning in 2010, and the
successive minimum wage increases beginning at the end of 2013 have not dented that period of
more rapid growth. (Limited-service restaurants are those, such as fast food restaurants, in which
customers order at a counter and table service is not provided. Full-service restaurants provide
table service by wait staff. Fast-casual restaurants have also emerged in recent years and are a
hybrid form, many with counter-ordering but food delivered by servers.) Over the past five full
years (2013-18), restaurant employment grew more than 50 percent faster than overall private
sector job growth in New York City. 13

Figure 1 NYC growth in restaurant employment exceeds growth in all private
employment (indexed 2009=100)
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Source: NYS Dept. of Labor, Quarterly Census of Employment and Wages.

Before we get into the details of the employment trends, here are some important characteristics
of the New York City restaurant industry to have in mind. Total restaurant sales in New York
City were nearly $22 billion in 2018. The city had a total of 18,082 restaurants last year, with
slightly over half (54 percent) located in Manhattan. An even higher proportion of the city’s
245,594 restaurant employees in 2018 worked in Manhattan restaurants (63 percent). Over twothirds (69 percent) of all city restaurant workers were in the full-service category and a large
4

share of these full-service employees (70 percent) were employed in Manhattan. A smaller
percentage (47 percent) of limited-service restaurant employees worked in Manhattan.
As the recovery enters its 10th year, inflation-adjusted wages across the board in New York City
are starting to show moderate growth. In contrast to the early recovery period (2009-2013), when
real hourly wages for those in the bottom half of the wage distribution fell, the past five years
have seen wage gains ranging from 4.3 percent for those at the 40th percentile and median wage
to 15 percent for those at the 20th percentile wage. The wage gains at the bottom of the wage
distribution have been faster than in the middle of the distribution mainly because of the steady
increase in New York’s wage floor since 2013 (see Appendix Figure 2).
In the discussion that follows, employment and wage trends are considered separately for fullservice and limited-service restaurants. All workers in limited-service restaurants and non-tipped
workers in full-service restaurants are subject to the regular State minimum wage for New York
City. In New York, tipped workers in full-service restaurants can be paid a subminimum cash
wage provided that the tips they receive raise their earnings at least to the regular minimum wage
level (see Appendix Figure 1 for the wage schedule for tipped workers). Our analysis also
separates Manhattan from the other four New York City boroughs because the Manhattan fullservice restaurant industry generally serves a higher-end market and has average wages that were
more than 50 percent higher in 2013 than in similar establishments in the other boroughs.

2. New York City’s Full-Service Restaurants: Strong Overall Growth—
Particularly Outside of Manhattan
Between 2013 and 2018, New York City full-service restaurant employment growth typically
surpassed the national trend even as the State minimum wage rose steadily. During this time, job
growth was particularly strong in boroughs outside Manhattan, increasing three times as fast
(with a combined job gain of 35 percent) across Brooklyn, the Bronx, Queens, and Staten Island
as in Manhattan or the nation overall (both of which had 11 percent job gains). On average, this
translates to a six percent annual average growth in boroughs outside of Manhattan (Figure 2). In
part, this faster job growth outside of Manhattan is due to the smaller number of restaurant
workers in the other boroughs. However, it is also consistent with the fact that a greater share of
New York City job growth in the recent economic recovery has occurred outside of Manhattan
than in previous expansion periods since at least 1975 – evidence of strong overall economic
activity in the other boroughs. 14
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Figure 2 NYC and U.S. full-service restaurant employment growth, 2014-18
12%
10%
8%
6%
4%
2%
0%
-2%
-4%

2014

2015

2016

2017

Four NYC boros outside Manhattan

2018

Manhattan

2013-18 ann
avg
US Total

Source: NYS Dept. of Labor, Quarterly Census of Employment and Wages.

Similarly, the number of full-service restaurants in 2018 was nearly 26 percent greater in the
boroughs outside Manhattan than in 2013. (Figure 3 indexes the number of restaurants to the
2013 level, 2013=100, so that the height of the bars in the figure indicate the cumulative percent
above the 2013 level; thus, a value of 126 for 2018 for restaurants outside of Manhattan indicates
a 26 percent increase in their number compared to 2013.) That growth was nearly four times
faster than in Manhattan or the U.S. overall, both of which had seven percent more full-service
restaurants in 2018 than in 2013. Manhattan experienced declines in the number of restaurants in
2016 and in 2018 but had an 11 percent surge in the number of restaurants in 2017, reflecting
some degree of year-to-year fluctuations as leases expire or rent pressures rise.
Not surprisingly, since average weekly wages in full-service restaurants outside Manhattan were
less than two-thirds (about $200 less) those in Manhattan in 2013, wages rose more quickly in
the other boroughs. Boroughs outside Manhattan averaged 5.5 percent annual growth from 2013
to 2018 while average wages rose 4.2 percent in Manhattan (Figure 4). Average weekly wages
rose 3.9 percent per year from 2013-18 in the U.S. full-service restaurant industry, but Manhattan
wages were 77 percent higher in 2013 than the U.S. average. Although there was a dip in
Manhattan full-service restaurant employment in 2018, average weekly wages rose by 7.7
percent, the fastest annual increase in the five-year period starting in 2013.
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Figure 3 Number of New York City and U.S. full-service restaurants compared to 2013,
2014-18 (2013=100)
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Figure 4 Percent change in average weekly wage, full-service restaurants, NYC and U.S.,
2014-2018
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Despite the fact that average full-service wages are lower in Brooklyn, the Bronx, Queens, and
Staten Island than in Manhattan, and therefore would be proportionally more affected by a
minimum wage increase, these boroughs still saw stronger growth in employment, number of
7

full-service restaurants, and average weekly wages among restaurant workers from 2013 to 2018.
This strongly suggests that other factors matter more for the health of a low-wage industry than
minimum wage-related pay increases, even those affecting the majority of workers.

3. New York City’s Limited-Service Restaurants: Healthy Growth in All
Boroughs
The pattern of reasonably strong job and wage growth is evident for limited-service restaurants
as well as for full-service restaurants. However, one difference is that employment in the limitedservice restaurant industry grew faster in Manhattan than in the four other boroughs, as Figure 5
indicates. Average annual job growth from 2013 to 2018 was 6.2 percent in Manhattan compared
to 3.9 percent in the other boroughs and three percent nationally.

Figure 5 NYC and U.S. limited-service restaurant employment growth, 2014-18
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Though employment growth in limited-service restaurants was fastest in Manhattan, the number
of limited-service restaurants in the other boroughs grew faster (22 percent) from 2013 to 2018,
exceeding the 16 percent gain in Manhattan and the 12 percent increase nationally (Figure 6).
The number of limited-service restaurants in Manhattan grew much faster from 2013-18 than the
number of full-service restaurants (16 percent vs. seven percent). A likely explanation is that an
increasing number and variety of fast food eateries may have siphoned off some tourists and
lunch-seeking office workers who otherwise may have patronized full-service establishments. 15
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Figure 6 Number of New York City and U.S. limited-service restaurants compared to 2013,
2014-18 (2013=100)
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Again, reflecting the fact that wages tend to be lower in the boroughs outside of Manhattan,
average weekly wages in limited-service restaurants in those boroughs increased slightly more
rapidly, an average of 6.7 percent annually from 2013 to 2018, compared to the 6.1 percent
annual growth in Manhattan and 3.7 percent in the U.S. overall (Figure 7).

Figure 7 Percent change in average weekly wage, limited-service restaurants,
NYC and U.S., 2014-2018
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4. Restaurant Employment and Average Wage Growth for New York City
Compared to 12 Large Cities with No Minimum Wage Increases 2013-18
Since large cities generally have fared better economically in recent years than smaller cities and
non-urban areas, it is reasonable to ask how New York City’s restaurant growth has compared to
that in other large cities. Even with the doubling of the minimum wage from 2013 to 2018,
restaurant employment growth in New York City was greater than the average of 12 large U.S.
cities that had no minimum wage changes over this period. Figure 8 shows restaurant
employment growth for the 12 U.S. cities with populations of 500,000 or more that did not have
any minimum wage increases over this period. (Since detailed employment data are available by
county, Figure 8 includes employment data for all counties that are part of these cities.)
New York City’s 20.3 percent combined full- and limited-service employment growth from
2013-18 was exceeded by only three (Nashville, Charlotte, and Dallas) of the 12 large cities with

Figure 8 New York City restaurant employment growth, 2013-18, compared to 12 large
cities with no minimum wage increases during this period
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no minimum wage increases during this period. This faster growth is likely due to New York
City’s robust 15 percent private job growth, exceeded by only four of the 12 cities. According to
the last column in Figure 8, New York City’s restaurant job growth relative to total private sector
job growth (1.352) was on a par with the average for all 12 cities (1.389) and the overall national
average (1.311). The sharp minimum wage increase in New York City did not result in weaker
restaurant job growth than in large cities without minimum wage increases, and New York City’s
faster-than-national average restaurant job growth is likely due mainly to faster private growth.
Not surprisingly, the average wage growth among New York City restaurant workers was much
greater than for their counterparts in the 12 large cities with no minimum wage increases from
2013-18. The average weekly wage increase for New York City full-service restaurant workers
was more than 50 percent greater than the average for those 12 cities, and the average wage
increase for limited-service restaurant workers in New York City was more than twice that of
their counterparts in the 12 cities, as indicated in Figure 9. Not one of the 12 cities had weekly
wage increases surpassing those of New York City restaurant workers over this period. As noted
earlier, since average wages are lower in limited-service restaurants, there were larger average
wage increases in limited-service than in full-service establishments in New York City, although
this was not the case in most of the large cities with no minimum wage increases.

Figure 9 New York City restaurant average weekly wage growth, 2013-18, compared to
12 large cities with no minimum wage increase
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5. Restaurant Wage and Employment Growth in Six Other Large Cities
with Minimum Wage Increases
The most credible recent research on the relationship between large minimum wage increases in
large cities and restaurant employment and earnings does not find any adverse employment
effects. In a study published in September 2018, economists at the University of California,
Berkeley used sophisticated analytical methods to examine the effects of minimum wage
increases in six cities that were among the early movers in higher local minimum wages
(Chicago, Washington, D.C., Oakland, San Francisco, San Jose, and Seattle). The study focused
on restaurant employment since it is the largest and most intensive user of low-wage labor. 16
The Berkeley study found that for minimum wage increases in the $10-$13 an hour range
through the third quarter of 2016, a 10 percent increase in the minimum wage increased earnings
for restaurant workers by 1.3-2.5 percent. As in the case of New York City, the earnings effects
were larger for limited-service than for full-service restaurants. Subjecting their analysis to
multiple techniques to ensure robust results, the researchers concluded that there were no
negative significant employment effects from minimum wage increases in any of the individual
cities or when the six cities were pooled together.

6. Factors Affecting the Growth and Development of the New York City
Restaurant Sector
The restaurant sector has seen significant growth in New York City in recent years even as the
minimum wage has undergone historic increases. Total restaurant employment has doubled since
2000, 17 and citywide restaurant revenues rose 6.6 percent between 2014 and 2018 (Figure 10).
Based on sales tax collections, total New York City restaurant sales were $21.6 billion in 2018,
five percent higher than in 2017 and 29.2 percent above the 2014 level. 18

annual sales in $ billions
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Figure 10 NYC restaurant sales, 2014-2018
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Rising incomes and continued growth in tourism have helped drive greater restaurant activity in
New York City in recent years. Total private sector wages rose at an average annual pace of 5.4
percent from 2013-18. 19 The number of tourists visiting New York City was 20 percent greater
in 2018 than in 2013. 20 Restaurant sales have also benefitted from the rise in consumer spending
on food away from home. The Bureau of Labor Statistics (BLS) Consumer Expenditure Survey
shows that spending by American households on food away from home rose from 5.1 percent of
all expenditures in 2013 to 5.6 percent in 2017 (the latest year for such data). 21

Rising value of the dollar erodes restaurant spending by foreign tourists

New York City hosted 65.1 million visitors—tourists and business travelers—in 2018. Using
Visa credit card transactions, the Center for an Urban Future estimated that 24 percent of all
sales in 2016 at New York City restaurants and drinking places were to domestic and
international tourists. 22 International visitors accounted for nearly 21 percent of all out-of-town
visitors but spent four times as much as domestic tourists, or half of all visitor spending. 23
Putting these data points together suggests that international tourists might account for about 12
percent of citywide restaurant sales.
Nevertheless, the sustained strength of the U.S. dollar over the past five years has moderated the
purchasing power of international tourists. Any appreciation in the international exchange value
of the U.S. dollar, all other things being equal, erodes the purchasing power of international
tourists whose home country currencies are worth less relative to the dollar. From the end of
2013 to the end of 2018, the U.S. dollar appreciated by 20 percent. 24 This relative erosion in the
purchasing power of foreign tourists might have weakened restaurant sales, particularly in
Manhattan where the bulk of tourist dollars are spent. 25

Rapid growth in food delivery eats into restaurant margins

The size of the food delivery service industry has expanded dramatically in the past five years,
providing a substitute for dining in restaurants and possibly helping to explain the slowing in
full-service restaurant employment in the U.S. and in New York City. 26 Food delivery
encompasses traditional methods of ordering directly from a restaurant via phone or website as
well as the increasingly common means of using a third-party online application to order
delivery. The growth of online orders placed through third-party delivery apps, such as Grubhub,
Uber Eats, or DoorDash, has outpaced the growth of orders placed by phone or directly through a
restaurant’s website or app, so that in 2017 online delivery accounted for an estimated $30
billion in total U.S. restaurant sales. 27 Recent rounds of private funding have led investors and
banks to predict continued rapid growth—as high as 15-20 percent annually.
While restaurants hope to reach new customers via food delivery apps, the results of two survey
studies conducted in 2016 and 2017 by the investment bank Morgan Stanley show that 43
percent of consumers who ordered food for delivery say doing so replaced a meal at a
restaurant. 28 Similarly, the marketing group NPD found that meals eaten in dine-in restaurants
nationwide did not increase at all in 2018 and nearly a third of all restaurant meals in 2018 were
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consumed at home. 29 Morgan Stanley predicts that by 2020 food delivery will account for 40
percent of total US restaurant sales. 30
The rise in the delivery business not only impacts limited-service outlets. Digital delivery has
grown twice as fast in full- service restaurants as in quick service outlets over the past five
years. 31 In addition, food delivery has expanded into meals that were not traditionally ordered as
delivery or take-out, including breakfast and lunch, so that food delivery has now penetrated
nearly all aspects of the restaurant industry. 32
The rapid growth of food delivery poses significant organizational and economic challenges for
both full- and limited-service restaurants. Though food delivery companies have different fee
structures, most charge a commission for each delivery that can change with location, as well as
fees for preferential marketing or placement on their apps. A fast-casual restaurant facing a
minimum Uber Eats charge of 15 percent, while working with an industry-standard profit margin
of 5-10 percent, stands to lose on every order. 33 Writing in the Washington Post recently, food
business reporter Laura Reiley noted the squeeze on restaurant profit margins accompanying the
“explosive” growth in delivery and quotes an industry expert’s view that “at some point delivery
cannibalizes existing restaurants.” 34
The rapid growth of the delivery sector in New York City has made it difficult for restaurants to
analyze how the costs of delivery affect the bottom line. Focusing on Manhattan-based fastcasual restaurant Mulberry & Vine, anthropologist Elizabeth Dunn showed how some restaurants
are driven to accept short-term losses for delivery orders because the explosion of customer
demand for delivery and the hope that long-term adjustments in scale and logistics costs will
eventually make delivery profitable. Mulberry & Vine began with no delivery service when it
was founded in 2013, but now sees delivery orders account for 30 percent of its sales. Restaurant
owner Michelle Gauthier admits profitability is hard to determine per order but estimates that 2040 percent of the revenue for each online order goes to third-party platforms, meaning that she
loses money on each online order. 35 Though as of May 2019 Grubhub captured 69 percent of
meal-delivery sales in New York City, according to data from Second Measures, 36 recently
several competitors to the major food delivery companies have popped up, attracting attention
with their claims to offer flat fees to restaurants that are frustrated with the rising costs and
opaque fee structures of Grubhub and Uber Eats. 37
In the face of growing customer demand for delivery, restaurants have sought to adapt to the
delivery sector. The restaurant real estate industry has already seen a shift in leasing patterns, as
restaurants trade dining space for larger kitchen and delivery-staging areas. 38 Food delivery will
also likely impact restaurant employment and restaurant worker wages, with a reduction in the
number of waitstaff as well as a change in how tips augment wages, with tips going to delivery
workers rather than restaurant workers. (And in the case of at least one major delivery app,
Postmates, the company uses tips intended for the deliverer to make up the hourly wages of
delivery workers. 39)
As delivery accounts for a rising share of sales, restaurants will continue to grapple with how to
make delivery profitable, with significant implications for restaurant workers and delivery app
14

workers. (Whether working directly for restaurants or for a delivery app, there is considerable
evidence that delivery workers are highly exploited. Bicycle accidents and injuries are common,
delivery workers typically are paid very little, tipping is uneven and unpredictable, and often
delivery workers are misclassified as independent contractors or paid off-the-books in cash. 40)

Commercial rent pressures squeeze restaurants

New York City’s strong economic expansion has pushed up rents paid by restaurants across the
city. Typical restaurant leases run for 10 years, with fairly moderate annual increases of two-four
percent a year. However, when a lease expires, landlords seek to capitalize on the steady
property sales price appreciation occurring in the broader real estate market by demanding larger
jumps in restaurant rents of up to 20, 30, or 50 percent. Frequently, such rent hikes can push a
restaurant out of business. The last few years have presented huge challenges to Manhattan
restaurants (and those in the increasingly higher-priced neighborhoods of Brooklyn) that
operated for years paying more affordable rents from recession-era leases, as those leases have
expired. 41
Restaurants typically seek ground-floor retail space, where rents in much of Manhattan are
higher than for Class A office space. The New York Times reported that in mid-2016 the average
asking price for restaurant spaces in Manhattan, and some Brooklyn neighborhoods, was $120
per square foot, more than double the $52 per square foot for rents in West Los Angeles, that
city’s priciest area, or the average rent in San Francisco’s downtown, where the asking price for
restaurant space was $45 per square foot. 42 In the same way that independent retailers suffer a
competitive disadvantage in hot real estate markets dominated by large chain stores that are able
to pay higher rents for greater visibility, locally owned restaurateurs compete with a growing
number of fast-casual restaurant chains like Chipotle, Shake Shack, or Sweetgreen for limited
retail space. 43
Somewhat moderating the rent pressures on Manhattan restaurants is the relative decline of
brick-and-mortar retailers in the wake of rising online sales. The Real Estate Board of New York
noted in its most recent Manhattan retail reports that ground-floor retail rents declined over the
previous year in 15 of 17 commercial corridors in late 2018 and in 12 of 17 corridors in early
2019. For example, asking rents in the spring of 2019 were $226 per square foot along Third
Avenue on the Upper East Side, 14 percent below prices in the spring of 2018, and were $294
per square foot along Bleecker Street in the West Village, 12 percent lower than in spring
2018. 44 However, for many restaurants that opened in years when rents were much lower, such
rents still entail considerable risk.
Another factor complicating the competitive environment facing Manhattan restaurateurs is the
recent growth in food halls that have opened across the borough. As of early 2018, there were 25
Manhattan food halls, including Chelsea Market, Essex Market, and Hudson Eats in the
downtown financial district. Food halls are often promoted by real estate developers as offering
lower-cost (smaller) spaces and high visibility to restaurant owners willing to tailor their
offerings to a food hall clientele, though profitability of food hall stands remains unclear. 45
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New York restaurant prices have risen faster than the overall consumer price index

One of the ways some restaurants have responded to higher minimum wages is by increasing
menu prices. Since January 2014, the first full month when the first increase in the State
minimum wage was in effect, the consumer price index for “food away from home” (primarily
food purchased in restaurants) has risen by 2.9 percent annually. That is considerably higher than
the 1.3 percent average consumer price index increase for all items (Figure 11). In contrast,
during the five years prior to January 2014, the consumer price index for food away from home
rose more slowly (1.8 percent annually) than the all-items consumer price index (2.2 percent).
Raising menu prices modestly is an understandable response to an increase in the wage floor.
Considering the better-than-national-average performance in both full- and limited-service New
York City restaurants, modest price increases do not seem to have deterred customers. To the
extent that most full-service restaurant sales likely are to households with above-average
incomes, particularly in Manhattan, part of the cost of the minimum wage increase is
disproportionately borne by higher-income households through higher dining-out prices. 46

Figure 11 New York consumer prices for all items and for food
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A brief note on employment and wage trends in other low-wage industries

Wage and employment analyses of other low-wage labor-intensive industries show that
throughout the period during which New York State saw historic increases in the minimum
wage, New York City employment growth outpaced national growth. From 2013 to 2018, New
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York City employment growth in personal care services was more than double (5.1 percent) that
of the national average (2.4 percent). While average weekly wages for personal care services in
Manhattan grew more slowly (1.5 percent) than the national average (3.8 percent) from 20132018, the growth of annual weekly wages in personal care services in Brooklyn, the Bronx,
Queens, and Staten Island (3.9 percent) kept pace with the U.S. average. Similarly, employment
growth in New York City food manufacturing averaged 2.3 percent growth over the same time
period, outperforming the national average of 1.9 percent growth. Over the same time period,
annual weekly wages for local food manufacturing grew an average of 3.5 percent compared to
the 2.7 percent growth in food manufacturing wages for the U.S. overall.

7. New York’s Restaurant Sector Is Healthy Enough to Phase Out the
Tipped Worker Subminimum Wage
As the analysis above shows, the restaurant sector in New York City is relatively healthy in
terms of employment, number of firms, and wages, even with substantial increases in the
minimum wage. The health of the industry is corroborated by data on restaurant sales, which
show a 29.2 percent increase since 2014, as noted above.
A peer-reviewed study by researchers from the University of California, Berkeley, found that
increases in the tipped subminimum wage over a 20-year period (1990-2013) had negligible
effects on the restaurant industry. This study estimated that a 10 percent increase in the tipped
subminimum wage led to small but significant increases (0.4 percent) in earnings and no
significant effects on employment. 47
According to the latest estimates by the National Restaurant Association (NRA) and the New
York State Restaurant Association (NYSRA), restaurant sales in New York State reached $51.6
billion in 2018, with restaurant employment expected to grow by 5.6 percent over the next
decade. 48 The NRA and NYSRA do not release New York City-specific numbers; however,
given our analysis showing above-average growth in employment and annual wages, it is likely
that the restaurant industry in New York City enjoys at least a comparable state of economic
health. Thus, the strength of the industry in the city and statewide could readily support the
gradual phase-out of the two-tiered wage system for workers, which allows tipped workers to be
paid a subminimum wage. Elimination of the subminimum or tipped wage is currently under
consideration by the New York State Department of Labor and the State Legislature. 49
In New York City, the minimum wage for tipped workers remains $10 per hour—$9, if the firm
employs 10 workers or fewer. On Long Island, tipped workers will not see an increase to $10 per
hour until 2021, and in Upstate New York the tipped wage will reach just $8.35 per hour in
2020, after which further increases are yet to be determined. 50
Tipped employees are among the most economically vulnerable workers in New York, according
to research by economist Sylvia Allegretto of the University of California, Berkeley. The poverty
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rate (15 percent) for New York State’s tipped workers is more than twice the poverty rate of nontipped restaurant workers (6.2 percent). New York tipped workers overall have a median hourly
wage of $11.16 including estimated tips, with the median wage for bartenders and servers, who
make up the majority of the tipped workforce, at $11.00. Restaurant tipped workers, including
servers and bartenders, make up 78 percent of the over 324,000 tipped workers in New York
City. In addition, the tipped workforce in New York is not typically made up of teenagers or
casual earners, but instead has a median age of 35. The majority of the restaurant industry tipped
workforce is female (57 percent), more than one-third (37 percent) of whom have children. 51
In jurisdictions with a “tip credit” system, such as New York City and State, employers are
required to make up the difference between tips and the minimum wage if workers’ total hourly
earnings do not bring them to at least the full minimum wage. Poverty among tipped workers is
more pronounced in states with a tip credit system. As in New York, the poverty rate for nontipped workers ranged from six to seven percent; for tipped workers, the poverty rate jumped to
more than twice that rate—between 12.5 and 14.5 percent. Poverty among servers and bartenders
in those states was even more alarming: their poverty rate was 18 percent in states that follow the
federal tipped minimum required pay rate of $2.13 per hour, and 14.4 percent in states with
tipped subminimum wages between the federal tipped floor and the full minimum wage. This
means that in states with a tip credit, tipped workers are more than twice as likely as non-tipped
workers to live in poverty. In contrast, the poverty rates for tipped and non-tipped workers in
states with no tipped worker subminimum, while still in need of improvement, did not diverge as
greatly from one another. 52

Unpredictable incomes and their impact on gender justice

Tipped workers in New York are forced to live on unpredictable incomes. According to
testimony before the New York State Department of Labor, the take-home pay of tipped workers
fluctuates widely depending on the season, the shifts workers are given, and the generosity of
patrons. 53 The lack of stable incomes for tipped workers makes it difficult for working families
to plan and, because the majority of tipped workers are women, the tip credit system in New
York has a disproportionate impact on the incomes of women and the households they head. In
New York State, women make up majorities of all tipped workers (52 percent). 54.
The unpredictability of income under a tip credit system makes workers vulnerable to
harassment and powerless to demand better working conditions. Both research and anecdotal
evidence point to high rates of sexual harassment in service sector industries, particularly in the
accommodations and food service industry that includes restaurants. Analysis of sexual
harassment charges filed with the Equal Employment Opportunity Commission (EEOC) between
2005 and 2015 shows that over 14 percent of all sexual harassment filings originated in the
accommodations and food service industry—the highest among the 20 industries identified in
filings. 55 Other research shows a connection between the sexualization of women’s bodies and
gratuities. 56 Allegations of sexual harassment by celebrities, renowned chefs, and other highprofile individuals in 2017 and 2018 prompted media investigations of the pervasiveness of
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similar conduct more generally. A New York Times story on sexual harassment in the restaurant
industry, based on interviews with more than 60 servers and bartenders from around the country,
revealed that workers feel compelled to tolerate such behavior in order improve their odds of
earning a decent tip, and feel powerless to reject this behavior from customers. 57

Jurisdictions without a tip credit are thriving

Nationwide, seven states do not have a sub-minimum wage for tipped workers, requiring equal
treatment for tipped and non-tipped workers. These states include Alaska, California, Minnesota,
Montana, Nevada, Oregon, and Washington. Of these, California is currently phasing in a $15
minimum wage, and the Twin Cities (Minneapolis and St. Paul) in Minnesota have adopted
similar $15-an-hour minimum wage laws. Washington State and Oregon are phasing in
minimum wages of $13.50, with Washington reaching that level on January 1, 2020, and Oregon
on July 1, 2022. Higher minimum wages apply in Seattle and Portland. 58
In these so-called “equal treatment” states—also known as “One Fair Wage” states by workers’
advocates—the restaurant industry has been posting strong sales in recent years, and jobs are
projected to grow at a healthy pace, ranging from 8.6 to 11.6 percent over the next decade. 59

Wage theft is more likely and enforcement more difficult with a tip credit system

The complexity of the tipped credit system and enforcement challenges make a tip credit
provision particularly difficult to monitor and enforce. 60 Not surprisingly, the U.S. Department
of Labor found an 84 percent noncompliance rate among the nearly 9,000 full-service restaurants
it investigated from 2010–2012. Violations included tip credit infractions and other forms of
wage theft, resulting in $56.8 million in back pay awards for affected workers. 61

8. Conclusion
During a period of historic minimum wage increases, New York City has seen the strong
economic expansion of its restaurant industry, outpacing national growth in restaurant
employment and average wages, and in the number of both limited- and full-service restaurant
establishments. In addition, New York City restaurant employment grew more than twice as fast
as overall local private job growth from 2009 to 2018. It has maintained substantially faster job
growth in the years since 2013, when the State minimum wage rose from $7.25 an hour to
$13.50 at the end of 2018.
Restaurants in Brooklyn, the Bronx, Queens, and Staten Island have seen particularly strong job
and wage growth, despite lacking some of the advantages that Manhattan enjoys—such as high
spending by tourists and generally higher-income patrons. For example, the number of fullservice restaurants in the boroughs outside Manhattan rose more than three times as fast as the
number of Manhattan eateries from 2013 to 2018.
By every measure charted in this report (jobs, number of restaurants, and average wages) the
boroughs other than Manhattan have exceeded national performance over the past five years for
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both full- and limited-service restaurants. For limited-service restaurants, Manhattan well
exceeded national performance in jobs, number of outlets, and wage growth. Full-service
restaurants in Manhattan fared roughly as well as the national averages for jobs, number of
restaurants, and wage growth over this period.
These numbers do not suggest that New York’s sharp minimum wage increase boosted
restaurant job growth—the more rapid restaurant employment gains likely are due to the city’s
faster private job growth. But the research presented here clearly shows that the large wage floor
rise did not diminish various indicators of restaurant performance, including job growth.
New York’s rising minimum wage has tremendously benefitted low-wage workers, including
restaurant workers. New York City workers in the lowest-paid three deciles of the wage
distribution have seen inflation-adjusted wage gains of 8.5 to 15 percent since 2013 (the largest
wage gains for these workers in the last 50 years). Wage gains among the city’s restaurant
workers have been even stronger, with average 2013-18 real wage increases of 15-23 percent for
full-service and 26-30 percent for limited-service food service workers.
Compared to 12 large cities around the country that have not had any minimum wage increases
from 2013-18, New York City’s restaurants generally have seen stronger job growth. Average
wages have risen much faster in New York City than in any of the 12 large cities where the
statutory minimum wage did not change. Wage gains have been strongest among New York
City’s limited-service restaurant workers, since their average wages are lower than for fullservice restaurant workers. In the case of limited-service New York City restaurants, workers’
average weekly wages have grown more than twice as fast as for their counterparts in those 12
cities. New York City’s experience is consistent with the latest research focusing on the food
services industry in large cities where there have been large minimum wage increases—no
negative employment effects and sizable average wage gains for restaurant workers.
The picture painted by the latest available government data show a vibrant New York City
restaurant sector. Restaurant sales rose an average of 6.6 percent yearly starting in 2014 to reach
nearly $22 billion in 2018. This is the case even though the sector has faced some headwinds in
recent years. The rise in restaurant sales may have been tempered to some extent by the 20
percent rise in the value of the U.S. dollar (from the end of 2013 to the end of 2018) that has
eroded the purchasing power of many foreign tourists visiting New York City and who account
for an estimated 12 percent of all local restaurant spending. The rapid growth of venture capitalfueled third-party delivery services (such as Grubhub) charging restaurants high commission fees
is a relatively recent development that, by many reports, has weakened restaurant profitability.
The steady rise in real estate prices and rents in Manhattan in recent years has also challenged
many restaurants whose long-term leases have expired. In some cases, such restaurants have
been hit with steep rent hikes of 20-50 percent.
Even with these headwinds, New York City’s restaurant industry has flourished. The industry is
very competitive and has always been buffeted by trends in food styles and changing consumer
preferences. Locally owned restaurants, in particular, must continuously respond to these trends
and challenges to maintain their appeal to customers. Some factors, like the rising minimum
20

wage, affect all restaurants similarly but still require each restaurant to successfully adapt. Most
New York City restaurants have effectively adapted to the rise in the minimum wage. In part,
this has been accomplished by slight restaurant price increases, averaging less than three percent
a year since the minimum wage started to rise.
Similar adaptive responses by restaurants would likely result should the State of New York act to
eliminate the subminimum wage currently allowed restaurants when it comes to paying tipped
workers, such as waiters and waitresses. Under current law, restaurant owners are permitted to
pay tipped workers a lower cash wage than the overall State minimum wage provided that tips
received by such tipped workers bring the total earnings for each worker to at least the statutory
minimum wage level. Seven states, among them California, Minnesota, Oregon, and
Washington, do not have a minimum wage tip credit, and require restaurants and other
employers of tipped workers to pay their workers the dollar amount of the overall State
minimum wage. Restaurants in these states have been thriving and there is no evidence that the
absence of a tipped credit harms the industry overall or lessens tips for affected workers.
Moreover, there are compelling reasons why New York State should end the subminimum wage
for tipped workers given research showing a greater vulnerability to sexual harassment and wage
theft, and higher poverty and hardship in states where waiters and waitresses must rely on tips to
get paid at least the minimum wage.
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Executive summary

When we talk about housing affordability the focus is usually on home
ownership and high housing costs. Less discussed is the affordability crisis
faced by the third of Canadian households (4.7 million families) who rent
their homes. This paper looks at the extent of the problem by determining
the hourly wage that a full-time worker must make to be able to rent an
average two-bedroom apartment using no more than 30% of their income.
We call this the rental wage.
The average rental wage across all of Canada is $22.40/hr. Again, this is the
income you would need to bring home to be able to afford an average-priced
two-bedroom apartment. For an average-priced one-bedroom apartment,
the national average rental wage is $20.20/hr. Of course, if a worker doesn’t
have a full-time job the rental wage will be higher no matter where they live.
Importantly, because all provincial minimum wages are far lower than these
average rental wages, it is not possible for many full-time workers to afford
to live anywhere without spending more than 30% of their income on rent.
In some cities the rental wage is much higher than the Canadian average.
For example, a full-time worker in Vancouver, BC would need to make $35.43/
hr to afford an average-priced two-bedroom apartment. A minimum-wage
worker in Vancouver would have to work 84 hours a week to afford the
average-priced one-bedroom apartment, or 112 hours a week for a two-bedroom
apartment. The next highest average rental wages are found in Toronto, ON
($33.70/hr), Victoria, BC ($28.47/hr), Calgary, AB ($26.97/hr) and Ottawa,
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ON ($26.08/hr). A detailed, searchable map of rental wages across Canada
is available on the CCPA website (www.policyalternatives.ca/rentalwages).
For this report, we have determined the rental wage in 795 Canadian
neighbourhoods based on two-bedroom rental costs, as two-bedroom apartments are the most common type, making up 50% of all units. One-bedroom
rentals make up 36% of apartments, with the bachelor and three-bedroom (or
more) categories each making up less than 10% of units. With two-bedroom
units being more common, it is easier to determine the rental wage in more
neighbourhoods outside of Canada’s biggest cities.
Everyone deserves a decent place to live. The two-bedroom apartment
therefore serves as a proxy for various family types in Canada, since it offers a
modest amount of room for multiple living arrangements. Many households
rely on only one income but contain more than one person — single-parent
families, for example, or an adult caring for a senior. A sole income earner
working full time should be able to afford a modest two-bedroom apartment
for their family in a country as rich as Canada. But in most Canadian cities,
including Canada’s largest metropolitan areas of Toronto and Vancouver,
there are no neighbourhoods where it is possible to afford a one- or twobedroom unit on a single minimum wage.
In fact, it is possible for a minimum-wage worker (e.g., a single parent)
to comfortably afford the average two-bedroom rental rate in only 3% of the
795 neighbourhoods where rental and income data are available. In only
9% of neighbourhoods can a minimum-wage worker afford the averagepriced one-bedroom apartment without spending more than 30% of their
income on rent. Remarkably, of the 36 metro areas in Canada, 23 have no
neighbourhoods where the average-priced one-bedroom is affordable to a
minimum-wage worker, and 31 have no neighbourhoods where a two-bedroom
apartment is affordable.
The rental wage neighbourhood maps in this report and the accompanying
online database show a common reality known to all renters, which is that it
is more expensive to live downtown — close to most jobs — than in outlying
areas that necessitate longer commutes and often the purchase of a car.
The notable exception is Montreal where more affordable neighbourhoods
continue to exist on the island itself and public transit is abundant. The
highest two-bedroom rental wages are found in Toronto’s downtown Bay
Street corridor ($73.17/hr), Vancouver’s North False Creek neighbourhood
($60.93/hr) and the Toronto waterfront and island area ($53.01/hr).
If we exclude condominium rentals, the two-bedroom rental wage
was a fairly constant $17/hr prior to 2001 when it started to go up, hitting
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close to $20/hour by 2018. Though the increase is a result of many factors,
some of which differ from province to province, one of the most important
contributors was the collapse of new purpose-built rental construction
(apartment buildings). In the late 1970s and early 1980s, over 100,000 new
rental apartments were being built a year. That number dropped to 10,000 in
the 1990s due in part to federal cuts to affordable housing funding. Between
1983 and 1993, 49% of all new rental builds were affordable housing units
paid for with public money. In the 1970s and 1980s, substantial federal tax
incentives also encouraged many market rental units to be built.
In the past three years, Canada Mortgage and Housing Corporation has
introduced four long-term programs devoted to new affordable units: the
National Housing Co-investment Fund, the Rental Construction Financing
Initiative, the Affordable Housing Innovation Fund, and the Federal Lands
Initiative. These programs jointly promise to deliver more than 110,500 new
units by 2027-28. Combined with other provincial and federal programs,
15,100 and 16,600 new affordable units received commitments in 2017-18
and 2018-19 respectively — three-quarters of the 20,000 affordable units built
each year between 1970 and the early 1990s.
Direct rental supports like the new Canada Housing Benefit — a cash
supplement to low-income renters — could take the edge off housing cost
increases for some renters while we wait for federally funded construction
programs to kick into gear. But the benefit’s tight budget cap will necessitate the application of strict eligibility requirements that will push most
low-income renters from the queue. In the long term, rental subsidies are
no substitute for the construction of new affordable housing, which would
increase vacancy rates, cool rental prices and allow more people to live
closer to where they work.
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Introduction and
methodology

The 2019 federal budget placed a strong emphasis on housing affordability
and included multiple initiatives aimed at making it easier for “middle class”
families to become homeowners. While the high price of buying a home is
in the news daily, the increasing cost of renting an apartment draws less
attention. This is odd given that 4.7 million of Canada’s 14 million households
(exactly one-third) rent their homes.1 Renting is more common among lowerincome families, but also young adults, recent immigrants, and people who
have just moved to a new city.
High housing costs, having priced many millennials out of home ownership,
are also contributing to increased demand for rental units — and increased
rental costs. Rising rents alongside a shift from purpose-built rental builds
to condominiums has made living in Canada’s cities challenging for renters.
The situation has spawned more frequent renovictions, whereby landlords
kick out their current tenants claiming they need to renovate a unit — a legal
approach — only to skip the renovations, hike the rent and put it unaltered
back on the market.
This report attempts to gain a better view of the cost of renting in Canada
down to the neighbourhood level. Simply listing average rental prices is
not helpful, as the cost of living varies from province to province and city
to city. Instead, we have determined the hourly wage a person would need
to make to be able to afford a two-bedroom apartment in each of the 795
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neighbourhoods examined here. This is the same approach taken by the
National Low Income Housing Coalition in its annual “Out of Reach” study
of affordable housing in the United States, now in its 30th year.2
The rental wage is calculated so that no more 30% of a tenant’s pre-tax
earnings are spent on rent, and assumes the tenant works a standard 40-hour
week for all 52 weeks of the year. The 30% rent-to-income threshold is one
of three criteria (alongside adequacy/state of repair, and suitability/correct
number of rooms) used by Canada Mortgage and Housing Corporation (CMHC)
to determine core housing need in Canada.3 If a tenant (or tenant family) is
spending more than 30% of their income on housing, they are said to be in
core housing need, at least based on the financial component.
As two-bedroom apartments are the most common rental type in Canada,
making up 50% of all units, it is simpler to report rental wages in more neighbourhoods (i.e., outside of urban centres) based on average two-bedroom
rental rates. One-bedroom apartments make up 36% of the rental stock,
with bachelors and three-bedroom (or more) apartments both making up
under 10% each.4 Where possible, we have determined the one-bedroom
rental wage as well. Townhomes, which are less common and generally
more expensive to rent, are excluded from this study.
A two-bedroom apartment also acts as a proxy for various family types
in Canada, since it provides a modest amount of room for multiple people
to live in. Many households rely on only one income but contain more than
one person: a single parent, a single-income family or an adult caring for
a senior, to list a few examples. A sole income earner working full time
should be able to afford a modest two-bedroom apartment for their family
in a country as rich as Canada. In too many cities, this is just not the case.
Rental data in this report is derived from CMHC’s October 2018 urban
rental market survey, which covers census metropolitan areas (CMAs) with
populations above 10,000.5 Only buildings with three or more rental units
are included in the analysis.6 CMHC also conducts a secondary rental market
survey to determine average rents for condominiums.7 The condominium
and apartment datasets are rarely combined to create an average rent
for both types, but that has been done in all figures in this report unless
otherwise noted. Unfortunately, the average rent of secondary units (e.g.,
in a homeowner’s house) are excluded due to lack of data.
Average rents are for both occupied and vacant units. Since in almost all
city centres the rent for unoccupied units is much higher, this underestimates
rental costs for new renters.8 We have used provincial minimum wages at
their October 2018 levels to match the timeframe of the rental data. Several
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provincial minimum wages have gone up since then, but as we will see
below, these increases do not notably affect rental affordability.
Generally, median and average rental costs are quite similar in most of the
neighbourhoods studied here, with the notable exceptions of Vancouver and
Toronto where the average rent is significantly higher than the median.9 We
have attempted to overcome any shortcomings of using the average rent as
the measure of central tendency by examining trends at the neighbourhood
level. Readers can look for other trends, or simply check the rental wage in
their neighbourhood, by consulting the interactive rental wage map on the
CCPA website.
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Rental housing wages
across Canada

Nationally, the rental housing wage — the wage a full-time, full-year
worker would need to make to be able to afford an average-priced twobedroom apartment using no more than 30% of their income — is $22.40 an
hour. The rental housing wage for a one-bedroom apartment is slightly less
at $20.20 an hour for a full-time worker. Of course, if a worker isn’t working
full time then their hourly wage would have to be higher than this to pay for
an average apartment using 30% or less of their income.
Both of these rental wages (for a two-bedroom and one-bedroom
apartment) are several dollars higher than any provincial minimum wage,
and many people who work at or close to the minimum wage do not work
full time. As we will explore in more detail below, it is therefore very likely
that someone working within a few dollars of the minimum wage in any
province is spending more than 30% of their income on rent. A quarter of
all Canadians, less than a third of them under 25, earn within $3 of their
province’s minimum wage (see Figure 1).
Table 1 calculates the one- and two-bedroom hourly wages required to
rent an average apartment in each of Canada’s 36 census metropolitan areas
(CMAs). The highest two-bedroom rental wages for a full-time worker are found
in Vancouver, BC ($35.43/hr), Toronto, ON ($33.70/hr), Victoria, BC ($28.47/
hr), Calgary, AB ($26.97/hr) and Ottawa, ON ($26.08/hr). In all these cities,
the lower one-bedroom rental housing wage still far exceeds the provincial
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Figure 1 Individuals earning within $3 of the minimum wage (by family type)
Other
8%
<25 living
at home
25%
Adult
in couple
(with kids)
20%

<25 child
living with
single parent
7%

Adult in
couple (no kids)
21%

Single parent
4%

Single adult,
living alone
15%

Source Labour Force Survey PUMF, Oct. to Dec. 2018. A quarter of all workers in Canada make within $3 of the minimum wage. Of those, a quarter are children with two
parents, the remaining three-quarters are either adults or children of single parents helping supplement family income. For young adults, particularly those in the their early
20s, more affordable rents make it easier to move out.

minimum wage. For instance, a minimum-wage worker in Vancouver would
have to put in 84 hours a week to afford the average-priced one-bedroom
apartment or work 112-hour weeks for a two-bedroom apartment.
In almost every major city, the average one- or two-bedroom apartment
would require a minimum-wage worker to put in over 40 hours a week. Among
the 36 CMAs for which data are available, in only five cities can a full-time
minimum-wage worker afford the average-priced two-bedroom apartment
without working more than 40 hours a week, spending more than 30% of
their income or living with others to help pay the rent.
As rental wages vary by province, there is also considerable variation in
rental costs, and therefore rental wages, within cities. Of the 795 neighbourhoods that make up Canada’s census metropolitan areas, it is possible for a
full-time minimum-wage worker to afford a decent two-bedroom apartment
in only 24 of them, or 3%.10 Outside of Sudbury and St. Catharines (both in
Ontario) these affordable neighbourhoods are all located in smaller Quebec
cities. Among the 754 neighbourhoods where one-bedroom rental data are
available, a full-time minimum-wage worker could comfortably afford to
rent in only 70 of them (9%).
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Table 1 Rental wage (hourly) by census metropolitan area, from highest to lowest two-bedroom wage

City

Hours worked at
Hours worked at
Minimum wage
One-bedroom minimum wage to afford
Two-bedroom minimum wage to afford
(Oct. 2018) wage (full time) one-bedroom apartment wage (full time) two-bedroom apartment

Vancouver

$12.65

$26.72

84

$35.43

112

Toronto

$14.00

$27.74

79

$33.70

96

Victoria

$12.65

$21.33

67

$28.47

90

Calgary

$15.00

$20.98

56

$26.97

72

Ottawa

$14.00

$21.29

61

$26.08

75

Barrie

$14.00

$21.94

63

$25.60

73

Edmonton

$15.00

$19.89

53

$24.67

66

Oshawa

$14.00

$22.46

64

$23.96

68

Kitchener-Cambridge-Waterloo

$14.00

$20.21

58

$23.92

68

Kelowna

$12.65

$19.29

61

$23.87

75

Kingston

$14.00

$19.38

55

$23.08

66

Winnipeg

$11.35

$17.84

63

$22.97

81

Hamilton

$14.00

$18.99

54

$22.78

65

Regina

$11.06

$17.98

65

$22.62

82

Halifax

$11.55

$17.49

61

$22.57

78

Guelph

$14.00

$19.88

57

$22.25

64

Saskatoon

$11.06

$18.05

65

$21.63

78

London

$14.00

$16.86

48

$21.06

60

Peterborough

$14.00

$17.62

50

$20.71

59

Greater Sudbury

$14.00

$16.44

47

$20.23

58

Thunder Bay

$14.00

$15.98

46

$19.94

57

St. Catharines-Niagara

$14.00

$16.75

48

$19.92

57

Belleville

$14.00

$17.65

50

$19.75

56

Abbotsford-Mission

$12.65

$16.00

51

$19.65

62

Brantford

$14.00

$17.31

49

$19.27

55

Lethbridge

$15.00

$16.81

45

$18.87

50

St. John’s

$11.15

$15.21

55

$18.48

66

Windsor

$14.00

$14.85

42

$17.60

50

Quebec

$12.00

$14.06

47

$16.36

55

Montreal

$12.00

$14.12

47

$16.09

54

Moncton

$11.25

$13.42

48

$15.98

57

Gatineau

$12.00

$13.77

46

$15.98

53

Saint John

$11.25

$12.46

44

$14.52

52

Sherbrooke

$12.00

$9.88

33

$12.29

41

Saguenay

$12.00

$9.12

30

$11.69

39

Trois-Rivieres

$12.00

$9.15

31

$11.56

39

Source Employment and Social Development Canada, Canada Mortgage and Housing Corporation, and author’s calculations.
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Table 2 shows the percentage of neighbourhoods in Canada’s big cities
in which a full-time minimum-wage worker can afford an average one- or
two-bedroom apartment. In most large cities these neighbourhoods simply
don’t exist. For example, there are 117 neighbourhoods in the Greater Toronto
Area (GTA), but in none of them could a full-time minimum-wage worker
comfortably (and in many cases uncomfortably) afford either a one- or
two-bedroom apartment. The same can be said for Metro Vancouver’s 65
neighbourhoods.
The situation is somewhat better in Montreal where a full-time minimumwage worker could afford the average one-bedroom apartment in a fifth of
the city’s 97 neighbourhoods. However, even here minimum-wage workers
are shut out of decent two-bedroom apartments, with no neighbourhoods
offering affordable rent in this category.
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Table 2 Percentage of neighbourhoods with affordable rental units for a full-time minimum-wage worker
One-bedroom affordable
at minimum wage

two-bedroom affordable
at minimum wage

Number of
neighbourhoods in cma

Abbotsford-Mission

0%

0%

5

Barrie

0%

0%

4

Belleville

0%

0%

6

Brantford

0%

0%

6

Calgary

0%

0%

44

Edmonton

0%

0%

55

Guelph

0%

0%

4

Halifax

0%

0%

23

Hamilton

0%

0%

22

Kelowna

0%

0%

2

Kitchener-Cambridge-Waterloo

0%

0%

15

Lethbridge

0%

0%

11

Oshawa

0%

0%

4

Peterborough

0%

0%

4

Regina

0%

0%

20

Saskatoon

0%

0%

16

St. John’s

0%

0%

3

Thunder Bay

0%

0%

8

Toronto

0%

0%

117

Vancouver

0%

0%

65

Victoria

0%

0%

24

Winnipeg

0%

0%

28

Ottawa

0%

0%

27

Kingston

8%

0%

13

Moncton

8%

0%

13

Saint John

13%

0%

8

London

14%

0%

22

Quebec

27%

0%

42

Windsor

33%

0%

13

Montreal

18%

0%

97

Gatineau

22%

0%

11

St. Catharines-Niagara

14%

5%

22

Greater Sudbury

30%

11%

9

100%

60%

10

92%

71%

14

100%

75%

8

Census metropolitan area

Sherbrooke
Trois-Rivieres
Saguenay

Source Employment and Social Development Canada, Canada Mortgage and Housing Corporation, and author’s calculations.
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Case studies

The data underlying this report have been made available in an online
mapping tool accessed from the Canadian Centre for Policy Alternatives
website (www.policyalternatives.ca/rentalwages). Clicking on a province on
the map opens a list of cities for which rental data are available, along with
those cities’ two-bedroom rental wages. Clicking on any city in the provincial
list will then pull up a detailed map of its neighbourhoods colour-coded
by two-bedroom rental wage. Several of those cities are examined in more
detail here.11
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Figure 2 Greater Toronto Area two-bedroom rental wage by neighbourhood

© 2019 Mapbox © OpenStreetMap
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$20 to $25/hr

>$25/hr

The three neighbourhoods in the Greater Toronto Area with over 10,000
apartments each are Downsview, Mount Pleasant West, and Mississauga
Centre, although none are particularly affordable. The Downsview twobedroom rental wage is $28/hr and the Mississauga Centre rental wage is
$31/hr; in both neighbouhoods a full-time minimum-wage worker would
need to clock over 80 hours a week to afford this rent. Renting the average
two-bedroom apartment in Mount Pleasant West would require a wage of
$43/hour. In no GTA neighbourhood could a full-time minimum-wage worker
find an affordable one- or two-bedroom apartment to rent. Many of the
Scarborough neighbourhoods require a lower rental wage of between $23/
hr and $25/hr, but this is nearly $10/hr above the current Ontario minimum
wage of $14/hr. These neighbourhoods also don’t contain many apartments.
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Figure 3 Metro Vancouver two-bedroom rental wage by neighbourhood

© 2019 Mapbox © OpenStreetMap

2 bedroom wage category

<$15/hr

$15 to $20/hr

$20 to $25/hr

Like in the Greater Toronto Area, the Vancouver neighbourhoods containing
over 6,000 apartments also have among the highest rental wages: Downtown
Central ($46/hr), English Bay ($46/hr) and South Granville ($40/hr). Some
smaller rental neighbourhoods are slightly cheaper: Kitsilano–Point Grey
($43/hr), Mount Pleasant ($36/hr), and Hastings-Grandview-Woodlands ($31/
hr). But these are well above BC’s minimum wage of $12.65 in October 2018.
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Figure 4 Calgary two-bedroom rental wage by neighbourhood

© 2019 Mapbox © OpenStreetMap
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In none of Calgary’s 44 neighbourhoods can a full-time minimum-wage
worker afford an average one- or two-bedroom apartment. The two largest
rental neighbourhoods of Mission/Beltline and Downtown/Eau Claire are
unfortunately also the most expensive, with two-bedroom rental wages of
$32/hr and $31/hr respectively. The cheapest two-bedroom rents are found
in a broad swath of largely rural areas on the outskirts of the city where it
would still require a full-time wage of $18/hr to comfortably pay your rent
(using no more than 30% of income). But there are almost no apartments
for rent there, and the rental wage is still $3/hr higher than Alberta’s $15/
hr minimum wage.
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Figure 5 Montreal two-bedroom rental wage by neighbourhood

© 2019 Mapbox © OpenStreetMap

2 bedroom wage category
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Unlike other large cities in Canada, in over half of Montreal neighbourhoods a full-time worker making $15/hr could comfortably afford to rent a
two-bedroom apartment (see the neighbourhoods in green). Several of those
neighbourhoods are on the island itself and close to mass transit. Montreal
also has a much higher concentration of apartments per neighbourhood.
For example, two neighbourhoods have over 40,000 units each. One of
them, Rosemont/La Petite-Patrie, offers a two-bedroom wage of just under
$15/hr and is quite centrally located, which is rare outside of Quebec cities.
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Employment and the rental wage
Canada’s five most common occupations, representing 1.8 million workers or 12% of all jobs, are also overwhelmingly low-paid and often not full-time. The rental wage one would need to make to afford a one- or twobedroom apartment is far above the average hourly wages in these sectors. If a worker is not working full time,
the hourly rental wage is even higher. Higher minimum wages, particularly in Ontario and Alberta, have a strong
impact on these occupations. But until those wages are pushing $20 an hour, and more of the available jobs
are full-time, rental costs will remain a significant burden on many workers.

Figure 6 Hourly wage of Canada’s largest five occupations
Administrative
assistants

Retail
salespersons

$22.40
2 bedroom
wage

Cashiers
$20.20
1 bedroom
wage

Food counter
& kitchen helpers

Food and
beverage servers
$0

$5

$10

$15

$20

$25

Hourly wage
Source Statistics Canada table 14-10-0001-01 (2017), Canada Mortgage and Housing Corporation, and author’s calculations.
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High housing prices,
high rents

Plenty of attention has been focused in recent years on the increase
in Canadian real estate prices since the early 2000s. But the trend in rentals
is largely the same. The average rental wage (excluding rental condos) for a
two-bedroom apartment was fairly consistent through the 1990s at just over
$17/hr (after adjusting for inflation). However, just like house prices, the
rental wage has risen sharply since then. The two-bedroom rental housing
wage hit $17.63/hr in 2001, continued upward and now sits at $20/hr. After
adjusting for inflation, the rental wage today is $2.53/hr higher than it was
on average in the 1990s.
On the demand side, the number of renters in Canada fell between 1996
and 2006, probably for the first time in Canada’s history.12 Strong wage growth,
significantly declining interest rates, and modest housing prices in this
period (with the potential for housing income gains) enticed more renters
into homeownership than would normally be the case. These and other
factors helped fuel a residential real estate boom in the homeowner sector.
But by the mid-2000s, escalating housing prices were keeping more people
renting longer and put a higher floor on the income required to buy a home.
Since the 1990s there has been a significant shift in the supply of rental
units as developers shifted decisively from purpose-built rentals (apartment
buildings) to condominiums. Purpose-built rental construction peaked in
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Figure 7 The two-bedroom rental wage over time, Canada (ex condominiums)
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Source Canada Mortgage and Housing Corporation’s Canadian Housing Observer, and author’s calculations. This series includes 10,000+ communities, i.e., more than the
census metropolitan area data used elsewhere in this report.

the late 1960s and early 1970s, when over 100,000 new units were being
built per year, and has been declining since then.13
As Figure 8 shows, the construction of condominiums stayed relatively
constant at 30,000 units a year throughout the 1990s. However, at the turn
of the millennium condo starts rocket up to 60,000–70,000 units a year,
broken only for the Great Recession years of 2009-10. The increase in condo
starts correlates with the run-up in residential real estate prices generally,
which also ramps up in the early 2000s. This is the same timeframe as the
increase in the rental wage.
The construction of purpose-built rental units plummeted in the early
1990s largely due to successive cuts to social housing by the Mulroney
government starting in 1990. By 1993, all new social housing funding was
ended except for that dedicated to on-reserve housing.14 Several provinces,
notably Ontario, extended affordable housing funding after the federal
monies dried up, but eventually this funding was stopped as well.
By 2015, purpose-built rental starts had returned to their 1990 levels.
However, there are 10 million more people living in Canada now than there
were three decades ago. On a per capita basis, therefore, today’s rental starts
fill less of the need for new units.
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Figure 8 Traditional apartment vs. condominium starts in Canada
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Source Canada Mortgage and Housing Corporations’ Canadian Housing Observer, and author’s calculations.

Of course, condos can also be rented and often are as part of an investment strategy. In Toronto, Vancouver and Calgary, condos have become
an important source of rental units. In recent years, new condo builds are
often mismatched with actual housing needs; in the worst cases they are
specifically marketed to overseas investors, who may leave them empty
while they appreciate in value.
Unfortunately, the increase in condo rentals has also led to less secure
housing for many renters. In heated real estate markets, unpredictable rent
increases are common, including hikes that violate provincial rules. In some
provinces, like Alberta, landlords can increase the rent by any amount they
choose if there is no lease in place. This effectively allows landlords to evict
tenants on a whim.
In other provinces, like Ontario and BC, landlords are largely restricted to
inflationary increases in rent, which technically provides more predictability
to tenants. However, “renovictions” — where landlords kick out all their tenants based on a claimed need to renovate, then hike rents for new occupants
(whether or not the renovations took place) — or “N12 evictions” — permissible
when a family member requires the unit — are all-too-common tools used
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2012

2014

2016

by condo landlords in particular to increase rents while undermining both
tenant security and the affordability of housing.15
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Federal housing
policy and rental
affordability

As noted, the drop in purpose-built rentals is linked to cuts in CMHC
spending on affordable rental housing from 1990 to 1993. Figure 9 shows
both the total number of purpose-built rentals and the number of affordable
rentals built with public dollars. Between 1980 and 1993, affordable rental
units made up on average 49% of all rental unit starts. Clearly, public policy
plays an important role in the quantity and type of rental housing in Canada.
Federal tax incentives and loan programs to private investors, particularly those introduced in the 1970s and 1980s, also played a pivotal role
in purpose-built rental construction over that period.16 Similar provincial
programs existed in Ontario, Quebec and British Columbia, but in almost
all cases they had ended by 1990. The introduction of the federal goods and
services tax (GST) in 1991 disincentivized new rental construction, as the
GST was partially rebated on the sale of some condos to private investors
while largescale private rental investors bore the full cost of the tax when
they bought an apartment building from a builder.
Today, private investors can still access public subsidies to build rental
stock in some communities. The City of Vancouver, for instance, incentivizes
rental (versus condominium) construction by offering lower development
charges to builders as long as rents do not exceed certain caps established

25

Canadian Centre for Policy Alternatives

Figure 9 Public spending on affordable housing and purpose-built rental starts in Canada
70,000
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Source Canada Mortgage and Housing Corporation’s (CMHC) Canadian Housing Observer; Greg Sutton’s Still Renovating (2016), tables 8.3, 8.4, 8.5; CHMC Annual Report
2018; and author’s calculations. Affordable rental housing figures are financial commitments, while “total rental starts” are actual building starts for purpose-built rentals,
with likely timing differences between the two. 2018 values are predicted.

by the city, which vary based on the neighbourhood.17 While these units add
to the rental stock, extremely low vacancy rates in Vancouver ensure rents
remain high in these subsidized new rental buildings.
Broadly speaking, the construction of purpose-built rental units is heavily
dependent on public policy as opposed to market forces. As public funding
collapsed in the 1990s, both through the end of tax incentives and funding
for affordable housing, so did the construction of new purpose-built rentals.
When public funding from provincial and new CMHC programs recovered
somewhat in the 2000s, so did the number of rental starts. Since 2011,
however, increased rental starts have not been due to public funding or tax
incentives, but rather answer a demand for new, mostly luxury rentals for
people priced out of the housing market.
Since 2016, the federal government has made several efforts to boost the
stock of affordable housing, first through its stop-gap Social Infrastructure
Fund (SIF) and then the National Housing Strategy. Other programs are
meant to both repair and create new affordable housing units. The four
post-SIF programs that are meant to create new affordable rental units are
the National Housing Co-investment Fund (NHCF), Rental Construction
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Table 3 Status of new CMHC affordable housing programs (new units only)
National Housing Rental Construction
Co-investment Fund Financing Initiative
New units with committed financing

Federal Lands
Initiative

1,813

8,412

7,384

-

60,000

42,500

4,000

4,000

3%

20%

185%

0%

11%

20%

60%

33%

2018 to 2027/28

2017 to 2027/28

2016 to 2020/21

2018 to 2020/21

New unit goal
Percentage of goal that has commitments
Percentage of the program’s timeframe
that is complete
Program start and end dates

Affordable
Housing
Innovation Fund

Source Author’s correspondence with the Canada Mortgage and Housing Corporation, and author’s calculations.

Financing Initiative (RCF), Affordable Housing Innovation Fund, and Federal
Lands Initiative.18
Some of these programs have been more successful than others, as
outlined in Table 3. The Affordable Housing Innovate Fund, for instance, has
exceeded its target number of new units, while the Federal Land Initiative
has failed so far to commit financing to any new units. The larger NHCF is
slowly putting money to work with 3% of its 60,000-unit goal committed.
The RCF is roughly on track with commitments for 8,412 units. Both of the
larger RCF and NHCF took time to get up and running; with the decade-long
timeframes for new construction, we can expect more units to be built in
the late 2020s.
We can see the impact of these new federal programs in the last two years
of Figure 9. Combined with pre-existing provincial programs, there were
financial commitments for 15,100 new affordable units in 2017 and 16,600
in 2018. These are highpoints for affordable housing units, not seen since
the early 1990s, but still only three-quarters of the 20,000 units that were
being created annually by CMHC throughout the 1980s. In other words, the
programs are working, but they have a long way to go to make up for the
dearth of affordable housing construction since 1993.
However, if the remaining targets for CMHC programs from Table 3 roll
out as planned over the next eight years, and if on-reserve new unit construction continues apace and unilateral provincial programs are maintained,
this would result in 15,400 new affordable units a year, slightly less than in
2018. While this is more than any year since the early 1990s, it is also still
less than the 20,000 high-water mark of the 1970s and ‘80s.
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Rental support and the
Canada Housing Benefit

Besides the construction of new rental units, the federal government
is negotiating Canada Housing Benefit funding arrangements with the
provinces and territories. The cash transfer to families who rent, which
will differ in value by province/territory, is aimed at providing an average
benefit of $2,500 a year to 300,000 families. The government appears to want
to cap the cost at about $750 million a year. An average benefit of $2,500 a
year would cut $4.01/hr off the average Canadian rental wage of $22.40/hr.
However, capping the program at 300,000 families leaves far more than
that spending above 30% of their income on rent. In 2020, of the estimated
4.8 million families who will rent their homes, 2.4 million will be considered
in core housing need based on the income component of CMHC’s definition.19
In simple terms, the Canada Housing Benefit’s annual $750 million cap will
help, at most, 12% of those 2.4 million families. Moreover, midrange CMHC
projections show that between 43,000 and 47,000 new renters are expected
to join the hunt for rental housing each year.20
The difficulty for the present negotiations between the provinces/territories and the federal government is to decide which families will get the
Canada Housing Benefit. British Columbia, Quebec, Alberta, Manitoba and
Saskatchewan already have rental assistance programs in place with varying
eligibility requirements (e.g., for seniors, families with children, people with
disabilities, or related to income and the shelter-to-income ratio).21
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Figure 10 Scenarios for a Canada Housing Benefit (2020)
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Source SPSDM 27.0 projected to 2020, and author’s calculations.27

Several provinces also have a portion of social assistance payments
devoted to rent, another type of rental supplement. The existence of these
and other non-federal programs raises the possibility that the provinces will
simply claw back the new federal benefit — something that has happened
with federal child benefits in the past. The Housing Partnership Framework
signed with the provinces, requiring matching provincial funding, may
mitigate that impulse.22
Figure 10 examines the impact of several hypothetical eligibility restrictions on the Canada Housing Benefit that would limit the program to
reaching 300,000 families, as planned, and keep spending at a maximum
of $750 million a year. As we can see, no matter how the funds are divided,
large numbers of family types will naturally be excluded from the benefit.
If, for instance, the benefit were for all families who are not currently
receiving social assistance, but the money was clawed back based on income
alone, then almost all the beneficiaries of the CHB would be non-seniors who
live alone.23 This group of working-age single adults make the least amount
of money (income) and receive few government transfers, which would put
them first in line for the benefit.
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CHB: Only social
assistance recipients

If the new Canada Housing Benefit was devoted only to social assistance
recipients, again the primary beneficiaries would be single adults, although
single-parent families would also be impacted.24 However, provinces that
already have a rental component to their social assistance may be unlikely
to layer a new rental benefit on top of it.
In another scenario, the rental benefit could target families with children.
There are 290,000 families with children in Canada whose rent consumes
more than 30% of their income. Designing a rental supplement based on
the presence of children and then family income would aid single-parent
families in particular, with two-parent families being less likely to benefit
due to their higher incomes.25 In this case, the majority of families spending
more than 30% of their income on rent do not benefit at all as they do not
have children.
Another approach would be to provide rental support only to families
that include one or more seniors. There are over 800,000 senior households
in Canada (single and couples) who spend more than 30% of their income on
rent. A rental supplement for seniors that was clawed back based on income
would go almost exclusively to single-senior families. Senior couples, who
still often spend a lot of their income on rent, would see no benefit in this
scenario; likewise for parents, couples or working singles paying high rents.26
These scenarios are not policy recommendations but are meant to be
illustrative of the implications of applying eligibility criteria to the Canada
Housing Benefit, although more complete modelling is available elsewhere.28
Different provinces will no doubt choose different criteria and introduce
additional requirements. But broadly speaking, any rental supplement will
have to be rationed if the budget is capped at $750 million a year.
A supplement to low-income families who rent is a positive development
as long as rent controls stay in place, ensuring the benefit flows to families and
not landlords. Rental support can be particularly useful as a stopgap linked
to new subsidized housing construction, as the building of new affordable
housing takes time. However, the tight eligibility criteria driven by budget
caps will likely blunt much of the program’s positive impact, particularly
for those groups who don’t meet the requirements.
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Conclusion

High housing costs affect renters as much as they do current and future
homeowners. Government policy designed to make housing affordable
needs to acknowledge skyrocketing rental costs. This report puts rising
rental costs in a national perspective by determining the hourly wage a
person would have to make, in 795 neighbourhoods across the country, to
afford an average-priced two-bedroom apartment. We call this the rental
wage for that neighbourhood, which in most Canadian cities far exceeds
the provincial minimum wage.
New Canada Mortgage and Housing Corporation programs are building
more affordable rental housing but the number of new units is modest by
historical standards, and insufficient for current and future need. The Affordable Housing Innovation Fund has had early success in financing new
units. On the other hand, the larger National Housing Co-investment Fund
has been slower off the mark. The long timeframe of this latter program may
contribute to complacency about how desperately new units are needed.
If these CMHC programs deliver on their new-build promises, in combination with other federal and provincial programs, they will likely produce
on average 15,400 new affordable units a year through 2027-28. While this
construction rate is higher than at any point since 1993, it is still lower than
the 20,000 new affordable units that were built each year from the 1970s
through the early 1990s, when Canada’s population was significantly smaller.
When it comes to the government’s efforts to subsidize high rental costs,
the Canada Housing Benefit’s target of 300,000 beneficiaries is insufficient. As
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negotiations on the shape and size of the benefit continue with the provinces
and territories, a doubling or tripling of that target should be considered.
The CHB is a promising stopgap measure while new affordable housing
construction gets underway. However, with such a tight cap, rationing will
likely blunt the benefit’s effectiveness. Ultimately, there is no substitute for
building new dedicated affordable housing, which would cool down rental
prices and increase the stock of housing available to the millions of families
who choose or who are forced to rent.
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Notes

1 Statistics Canada, Canadian Income Survey 2016, Public Use Microdata File.
2 See, for example, Andrew Aurand, Abby Cooper, Dan Emmanuel, Ikra Rafi, Diane Yentel, “Out
of Reach: The High Cost of Housing,” National Low Income Housing Coalition, 2019.
3 For the full definition, see Statistics Canada, Census of Population 2016, “Core Housing Need.”
4 These figures count both condominium and purpose-built rental units for census metropolitan
areas (CMAs) with populations over 10,000. See Canada Mortgage and Housing Corporation,
Urban Rental Market Survey Data, Number of Units, October 2018.
5 Canada Mortgage and Housing Corporation, Urban Rental Market Survey Data, October 2018.
6 Canada Mortgage and Housing Corporation, Housing Market Information Portal, Methodology
for rental market survey, accessed July 4, 2019: https://www03.cmhc-schl.gc.ca/hmip-pimh/en/
TableMapChart/RmsMethodology.
7 This survey is only conducted in the following cities: Halifax, Montreal, Gatineau, Ottawa,
Toronto, Hamilton, Kitchener-Cambridge-Waterloo, London, Winnipeg, Regina, Saskatoon,
Edmonton, Calgary, Kelowna, Vancouver and Victoria. Adjustments are made to average rents
in these cities as well as to provincial and national figures unless otherwise noted.
8 Canada Mortgage and Housing Corporation, Average Apartment Rents (Vacant & Occupied
Units), October 2018.
9 See Figure 1 in Ron Kneebone and Margarita Wilkins, “The very poor and the affordability
of housing,” University of Calgary, School of Public Policy research papers, 9 (27), Sept. 2016.
10 CHMC defines “neighbourhoods” as groupings of census tracts, which are Statistics Canada
geographies. The geographic size of a neighbourhood varies so that in some cases they can span
large areas that wouldn’t colloquially be called a “neighbourhood,” although the goal is to have
roughly similar populations in each.
11 The source data for all maps, and the neighbourhood dimensions, are from Canada Mortgage
and Housing Corporation, with the author’s calculations.
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University Press, 2016, Figures 1.3 and 3.2.
13 See table 8.3 of Greg Sutton, Still Renovating: A history of Canadian social housing policy,
McGill-Queen’s University Press, 2016.
14 Ibid., Chapter 6.
15 See Shane Dingman, “Evicted: The loophole Ontario landlords use to force tenants out,”
Globe and Mail, May 1, 2019.
16 The Limited Dividend Program ran from 1946 to 1974, the Assistance Rental Program ran
from 1975 to 1979, the Multiple Unit Residential Building program ran from 1974 to 1979 and 1980
to 1981, the Canada Rental Supply Plan ran from 1983 through 1985. See Steve Pomeroy, Greg
Lampert and Kathleen Mancer, “Private Rental Policies and Programs: Review of the International
Experience”, Canada Mortgage and Housing Corporation, 1998.
17 Jen St. Denis, “This program added thousands of rental units to Vancouver. Now some councilors
want to scrap it because the rents are too high,” Toronto Star, March 21, 2019.
18 More details on each program are available at CMHC’s National Housing Strategy website:
https://www.cmhc-schl.gc.ca/en/nhs/guidepage-strategy/about-the-initiatives?guide=CREATE%20
NEW%20HOUSING%20SUPPLY
19 SPSDM 27.0, year 2020, and author’s calculations.
20 Based on the Canadawide “constant” scenario from CMHC, Number of Households by Tenure
and Ownership Rate: 1976–2036, 2013 update.
21 Kelly Pasolli, Thomas McManus, Molly Doan, Max Palamar & Karen Myers, “National Housing Collaborative Affordability Options Research Paper,” Social Research and Demonstration
Corporation, October 2016, Table 1.
22 Canadian Intergovernmental Conference Secretariat, Federal/Provincial/Territorial (FPT)
Housing Partnership Framework, April 9, 2018.
23 For example, a $3,500 benefit for renters only with a clawback rate of 30 cents/dollar of net
income, phasing out at $11,700, would help 342,000 families with an average benefit of $2,210 a
year (excluding social assistance recipients). Of those beneficiaries, 259,000 would be families
who are single non-seniors (SPSD/M 27.0).
24 For example, a $6,000 benefit for renters receiving social assistance, with a clawback rate of
30 cents/dollar of net income that phases out at $20,000, would help 420,000 families with an
average benefit of $1,940 a year.
25 For example, a $7,000 benefit for renters with children, with a clawback rate of 30 cents/
dollar of net income that phases out at $23,330, would help 234,000 families with an average
benefit of $2,990 a year.
26 For example, a $7,500 benefit for renters with seniors in the family, with a clawback rate of
30 cents/dollar of net income that phases out at $25,000, would help 687,000 families with an
average benefit of $1,120 a year.
27 This analysis is based on Statistics Canada’s Social Policy Simulation Database and Model
27.0. The assumptions and calculations underlying the simulation were prepared by the author
and the responsibility for the use and interpretation of these data is entirely his. For more details
on the individual scenarios, please contact the author at the CCPA.
28 For detailed Ontario analysis, see Michael Mendelson, “Designing a housing allowance
program,” Caledon Institute of Social Policy, March 2016; and Karen Myers, “Income Security: A
Roadmap for Change,” Government of Ontario, October 2017, pp. 74–78.
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1. Background: Living Wage Calculation in Canada
The living wage has been calculated in hundreds of communities across
Canada. Following the Canadian Living Wage Framework, the living wage is
calculated as the hourly rate at which a household can meet its basic needs,
once government transfers have been added to the family’s income and
deductions have been subtracted (such as income taxes and Employment
Insurance premium).1
The Living Wage is not a legally determined and sanctioned wage like
the minimum wage, but is rather a wage paid voluntarily by employers. In
communities where there are living wage campaigns, hundreds of employers
have signed on to be living wage employers in Canada ranging from small
non-profits and for-profits to large public sector employers.
In Atlantic Canada the first living wage report was released in June of
2015, when the living wage report for Halifax (Working for a Living, Not Living
for Work)2 and the technical calculation guide was published.
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2. Why does St. John’s need a living wage?
The living wage as it is calculated here is designed with key principles as outlined
in the Canadian Living Wage Framework.3 The living wage is designed to:
• Enable families who are working to escape poverty
• Foster healthy childhood development
• Encourage gender equality
• Alleviate severe financial stress and provide some level of economic
security
• Allow for active participation in the social, cultural, and civic life
of the community
It is for all these reasons that St. John’s needs employers to pay a living
wage. The living wage is an important benchmark that puts a spotlight on what
it means to earn a leaving that allows for a good quality of life. Newfoundland
and Labrador (NL) has the third lowest minimum wage in the country ($11.40 per
hour). A $15 minimum wage would be a good start to getting to a living wage.4
Far too many people are living in poverty in the city (22.2%).5 The child
poverty rate in the province is 20%, which means 1 in 5 children are living in
poverty and 23.4% of those who are aged 6 and under are living in poverty.
Of the families served by the food banks in the province, 11.5% are two
parent families, and 21.4% are single parent families. Considering the age
of individuals being served by food banks, the largest percentage by age
category are children aged 0–17 years (36.6%).6
It is clear that advancing gender equality is important as well. The
gender pay gap in Newfoundland and Labrador is one of the largest in the
country with women earning 66 cents for every dollar a man earns. Women
make up 69% of part-time workers and 66% of all minimum wage workers
in the province.7
People are struggling to pay for their daily needs: Newfoundland and
Labrador has the most expensive food in the country for any province.8 13.4%
of households in the province experience food insecurity.9

2.1 In their own voice: why workers need a living wage
It is important to listen to the experiences of low wage workers in every
community. Low wage is defined as those living at or around minimum
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wage, but also refers to those who might be earning more than minimum but
have no set hours, are contract to contract, and/or in part-time or otherwise
precarious, insecure jobs. These experiences provide qualitative evidence
of the need for a living wage. These stories highlight the real struggles community members are experiencing, and show their resilience.
The workers in the focus groups in St. John’s talked about how difficult it
is to keep up with costs when wages are too low and not growing, even with
strict budgets, and while accessing what one worker called the “emergency
social security net for female supplies, bus tickets, anything I can find.”
These workers talked about how they have to make difficult choices; as
one shared, “I go to school full time, I have a kid, student loans do not pay
enough. I am a sex worker because it pays for what I need.”
When you live to work, you hardly have time to spend with your family
and friends, and you are less likely to be involved in our community. As
one worker said: “What is the point of going to work? I am not enjoying my
children. I was working 2 jobs when my husband had got laid off. Why do
I even bother? It is very challenging as a parent to get up every single day
to go to work.” Another said it frankly: “We can’t live, we are struggling to
live. It makes no sense.”
One of the participants said that they wanted more for their kids, but that
it was very difficult. “I want him to get an education, but I couldn’t save for
this even at $50 per month. With the day to day costs, even help with clothing,
food and what not from organizations, I can’t do it on a monthly basis just
to help your child get a better life than you.” Another said, “We try to make
sure we have something to help our kids who might go to university, to do
RESP, but it is very small. My child has another 10 years and what will those
fees be like?” As yet another said, “If not free tuition, at least lower tuition
for parents to be able to provide opportunity for their kids.”
The workers’ experience put a spotlight on the lack of quality jobs and
what it means to do work that you love. One worker shared: “I did homecare
work, I loved that. Overall, I loved it. It didn’t pay enough. Expected to do
all the stuff that a nurse would do, but paid minimum wage. Even with the
training, you gonna break your back. You have to go to different places and
you have to get there on your own and I couldn’t afford it.”
As one participant said of working at jobs that are ‘casual’, having no
set hours per week takes a toll. “It is feast or famine because so many jobs
are casual or call-in, 75 hours in a week and then not enough [the next]. You
can’t say no to hours. No vacation, no benefits. Sometimes kids do not see a
parent for many days.” Another worker also talked about this problem as well,
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“You don’t get hired as [a] permanent employee, to qualify for the benefits,
you are always casual and work full time hours but never get benefits.”
Another shared, “Pretty much every job is casual, and you do not get
access to those benefits. Very hard to get a job with job security.” If the job
is not ‘casual,’ it is contract, and as another said: “When a contract is over,
constantly looking for new jobs. Retraining yourself on your own dime, to
then maybe get a job that is better paying, is just a cycle of low wage work
that is impossible.”
The workers are keenly aware of the pressure to leave to find work; many
of them had migrated or had family members who did. As one participant
said, “I have many friends who wouldn’t even consider coming back. It
isn’t just about material goods, it is about dignity.” Another said they are
pressured by those living elsewhere, “People say to me, why don’t you just
move away…[to] Alberta or Ontario. This is where I am from, what if I want
to stay here?”
Struggling to make ends meet takes a toll on people’s health, mental and
physical. As one worker shared about their struggles, “I used to have panic
attacks every night for years because I was so stressed out about worrying
about how am I going to pay for my life.” When you have kids, these struggles
are magnified. There are additional concerns when you do not get the help
you need, as one said: “Child services is always in my life.” As another said:
“Stress is hard. Relationship wise it is not good. If I am stressed and my
husband is stressed. It puts a stress on relationship with your kids. It seems
like you are constantly saying no, you are constantly being a bad parent. It
feels like being robbed of your dignity.”
While many of the participants had children, others expressed concerned
about never being able to afford to have children. As one worker said: “I am
barely getting by as one person, I cannot imagine having a child, (then) it
is important to have a car, bigger home. I didn’t think about clothing and
footwear.” Another shared their family’s decision-making: “We are looking
at trying to start a family. It is really intimidating and discouraging. It is
still very difficult to accumulate savings.” Similarly, another said: “ Adding
another person into the mix is really scary. Maybe we won’t be able to or it
would mean raising them in poverty.”

2.2 What does a living wage mean to them?
The workers explained what they understood to be a living wage in terms of
the impact it would have on their lives. One said: “A living wage means you

7

Canadian Centre for Policy Alternatives

get to live comfortably and to pursue happiness and without basic financial
stress impeding their lives and including the ability to save money.”
Emphasizing lower stress was a common theme, as one worker said, a
living wage would mean “not be stressed out, to be able to put your feet up”.
Another said simply: “Economic security and stability.”
Making a living wage would mean: “Being able to raise a family”.

3. Calculating the living wage
The living wage for St. John’s is $18.85 per hour. The wage was calculated
based on the Canadian Living Wage framework and building on the lessons
learned via the three other calculations completed in Atlantic Canada (Halifax
and Antigonish in NS, and Saint John in NB).10
The calculation of the living wage provides communities with information about:
• Real life/real time costs of living and raising a family in a given community: What are the most significant costs? What can be done to
lower the costs? Which public policy, program or public service could
have an impact?
• How a given community compares with others across Canada: Using a
consistent national methodology allows for comparing costs, taxes,
and government programs across the country; What is being done or
can be done at the local, provincial, and/or federal level to support
families to have a good quality of life?
This methodology assumes the following scenario:
• A healthy family of four with two healthy children
• One child in full-time daycare, one in before- and after-school care
• Full-time (35) hours of employment per week for each of two parents
• One parent taking evening courses at a local college to improve
employment capacity
• Costs of living including transportation, food, rental housing, clothing, childcare, medical expenses and other
• Inclusion of any applicable tax credits, returns and government benefits
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Table 1 Living Wage Calculation Summary
Total Annual Family Income from Employment
- EI, CPP, Fed. and Prov. Taxes
Equals Family Take Home Pay
+ CCB, GST credit
Equals Total Disposable Family Income
- Family Expenses
Equals Income less expenses

The living wage is the amount needed for a family of four with two
parents working full-time at the calculated hourly rate to pay for necessities.
The wage is calculated such that the family should be able to escape severe
financial stress, support the healthy development of their children, and
participate in the social, civic and cultural lives of their communities. While
it is designed using a four-member reference family, two adults with two
young children (aged 2 and 7),11 the research has shown that there are not
significant differences in the hourly living wage rate needed to sufficiently
meet the needs of a single adult as well. In St. John’s, 81% of families with
two or more children are couple families.12 For households without children,
the living wage budget allows those families to address expenses that may
arise later, such as savings for post-secondary education, or paying off
student debt, or addressing medical concerns that arise in the senior years,
or allowing some savings for a decent retirement income.
The living wage for St. John’s is $18.85 per hour for each adult working
35 hours per week in order to ensure the family receives a liveable annual
income (see Table 1)—each adult’s income is $34,307 per year (gross). The
living wage for 2019 is based on the following (see the spreadsheet that
accompanies this report for details):
• Household costs for 2018 (see Table 2);
• Plus government transfer amounts for the July 2018 to June 2019 time
period (except Canada Child Benefit includes 6 months of the 2018-19
rates (January to June 2019) and 6 months of the 2019-20 rates) July
to December 2019); and
• Minus government deductions and taxes for the 2018 tax year.13
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$68,614.00
$9,583.84
$59,030.16
$8,544.41
$67,574.56
$67,468.55
$106.01

Table 2 Monthly Budget for Family of Four
Food

$1,104.23

Clothing and Footwear

$166.54

Shelter (includes power)

$1,140.54

Communications

$149.50

Transportation

$625.15

Child Care

$1,151.28

Health Care

$173.05

Contingency/Emergency

$219.92

Parent Education

$66.17

Household Expenses

$413.00

Social Inclusion

$413.00

Total

$5,622.38

The living wage methodology “reflects what earners in a family need to
bring home, based on the actual costs of living in a specific community.”14 In
order to better understand those costs of living, we convened focus groups
with low-wage workers in St. John’s. The focus groups provided first voice
feedback on what earning a living wage would mean to people working
for low wages, and some sense of their current experiences as low-wage
workers. Participants were presented with the monthly/annual budget
along with an explanation of how it was calculated, and asked to provide
their feedback. Participants were recruited via community groups including
advocacy organizations and front-line service providers. Two focus groups
were convened in April and included nine workers from a variety of sectors.
The conversations were recorded and transcribed. All participants freely gave
informed consent and were provided with details explaining that they were
not obligated to participate, that their participation would have no impact
on services they received, and that they would remain anonymous except
to the other members of the group. All participants were compensated for
their time with a grocery store gift card. Transportation costs were covered
if needed with bus tickets or taxi chits, and child care costs were covered.
Both focus groups lasted just under two hours. Direct quotes are included
throughout the report to forefront the voices of workers and attributed only
as St. John’s worker or focus group participant.
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3.1 Living Wage Expenses
The living wage for any given community is a very conservative estimate. It
includes 11 expense categories: food, clothing and footwear, shelter (includes
content insurance and utilities), communications, transportation, child
care, basic health insurance to cover some health expenses not covered by
Medicare, a contingency/emergency fund (two weeks of pay), parent education (two community college courses for one parent), household expenses
and a small social inclusion budget. In some cases, the monthly budget
amounts reflect fixed monthly expenses (such as rent), while others are
based on an annual total averaged over 12 months. Some of these expenses
are one-time annual payments, and some fluctuate depending on the season
and expense (such as utilities during the winter, or child care during the
school year versus the summer).
Living Wage Budget
The three most expensive items (see Figure 1) in the budget make up just over
60% are: child care (20.6%), shelter (20.4%) and food (19.7%). The fourth
most expensive item is transportations costs (11.1%).

Figure 1 Monthly Budget for Family of Four
Child care
Shelter
Food
Transportation
Household expenses
Social inclusion
Emergency
Health care
Clothing and footwear
Communications
Parent education
0%

5%

11

10%
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Detailed Explanation of Costs and Discussion
Shelter: The living wage budget shelter line includes rent, contents insurance,
and utilities. For rent, we use the average for renting a 3-bedroom apartment
($895 per month); data is from the Canadian Mortgage and Housing Association for St. John’s Census Municipality. The shelter amount also includes
the cost of basic contents insurance ($33 per month).15 The Newfoundland
Power16 amount ($212.54 average per month) assumes that water is included
in the rent and heat is electric.
The workers in the focus groups thought that it would be difficult to find
a decent apartment at the average amount we listed. They talked about how
quality is an issue: “you could rent a basement apartment for this amount, but
would you want a family with kids in this place?” They were also concerned
that the power amount was far too low, especially considering that many
rentals are improperly insulated, are very drafty and “suck the heat out”.
The participants underlined how important it is to have stable, secure, safe,
quality housing; as one said, “Everybody needs a safe place to lay their head.
It is a torment, where am I going to lay my head tonight, bouncing from couch
to couch, to be somewhere safe and warm.” Sometimes the compromise is
to just have a roof over your head, but it can be very stressful, especially
for those who have to live in a rooming house or poorly kept up housing.
Food: The living wage costs in the budget are based on basic nutritional food
basket costs for St. John’s for four people (2 adults and 2 children) of $1,104.23
per month, as calculated in the Newfoundland and Labrador Market Basket
Measure (NLMBM) food costing data.17 When asked about the food expense,
the workers shared how hard it was to cover their food needs in St. John’s.
They emphasized how difficult it was to afford healthy food in particular. One
worker said: “To eat properly is hard. It isn’t good living out of can. Even half
healthy is expensive.” Another talked specifically about certain food groups:
“Fruit, vegetables milk cheese are very expensive”. Those who had gone to
the food bank expressed concern about what was available: “Quality of food
at the food bank is canned, high sugar.” The food basket used for the living
wage calculations does not provide for the increased costs associated with
special diets. As one participant said, “Any special diets are too expensive,
like gluten free bread.” For another participant, going to a food bank meant
they got almost nothing because “they were diabetic and had allergies.”
Participants with children shared that feeding their kids was an added
stress. As one mother said: “I have gone 2 or 3 days without eating so my
child can eat, and that is going to the food bank once a month.” It is hard to
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be able to provide enough calories and sometimes the compromise is to buy
less healthy options because, as another parent said, “All this nutritional
advice, but you cannot afford to it. You have to fill the hole, kids have to eat.”
One parent’s children were at a school that had subsidized school lunches,
but they expressed some dismay with the nutritional value of those lunches.
Clothing: The living wage expense for clothing and footwear is to cover
what’s needed by all members of the family for work, school and recreational
purposes. This figure is based on actual purchases of families in the second
income quintile as calculated in the NLMBM ($166.54 per month). Participants
in the focus groups thought this expense was too low and said, “Even if you
go to second hand store for clothes, it is still not cheap.” Parents talked about
how it is a struggle to keep up with kids’ growth, especially considering
how expensive footwear can be. According to one parent, “My son is 11 and
constantly growing, [I’m] constantly having to buy more clothes…he has
had 3 growth spurts in this past year”. Another said, “One is 8 and one is 9
and the two [have] growth spurts every few months.”
Other participants talked about the additional expenses, like needing
to pay for work clothes or uniforms. Also, kids in child care often require
additional clothes like indoor shoes or rain gear, another expense to consider.
Communications: The living wage budget includes a specific budget category
for communications-related expenses. We recognize that it is a household
essential to have some ways to communicate for work, for education purposes,
for health and emergency purposes, and also to stay in touch with family,
and friends. This budget line provides enough to cover the least expensive
basic cell phone plans (unlimited text and limited calling for 2 phones at $30
each)18 and basic internet ($80.50).19 As the participants pointed out, these
cell phone rates are likely not sufficient if you do not already own a basic
phone. As one participant said, a data plan is important: “My job depends
on me to go in and get numbers, if [there is] no WiFi, I can’t actually do my
work without having data.” Given that people talked about not being able
to afford to travel to see family, on the island of Newfoundland, let alone to
the mainland or further away, it is important to provide ways for people to
stay in touch with family.
Transportation: The living wage budget includes the expense for a used
vehicle (including gas, insurance, repairs at $467.15 per month), as well as
an adult bus pass ($78 per month), and some money to support two short
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taxi trips per week ($30 per week for 8 months while in school). Even though
the reference family lives in St. John’s proper, the budget includes owning
a second-hand car because it is too difficult with two working parents, and
two children, with one parent also going to evening classes twice a week,
to get to and from where they need to go on the bus alone. The participants
agreed saying quite frankly, “The bus system sucks,” while another called it
“a torment.” It is very difficult to rely on the bus to get to work or anywhere
on time given how infrequent it is. According to another participant, it only
comes “Every 30–45 minutes…and if you miss the bus, what do you do?”
Moreover, another said that workers are, “Paying a lot for a limited service.”
Another said for example, “The bus doesn’t cover all the areas of the city
that you might need to go like Paradise.” We included a bus pass in case
one parent does have to rely on the bus because the other works different
shifts or/and in different parts of the city.
Our calculations also include a few taxi trips because taxis might be
needed depending on how late the college classes run. However, one participant said that the amount we allocated for taxi service would allow for
very little travel, explaining that the upfront flat fee is $3.50 and “My house
to downtown on taxis would be half a day’s wage”.
One participant, (a parent with two children) thought that the car expenses
were too low, and that a Ford Focus (the car that was part of the scenario)
would be too small. One family had two used vehicles. They expressed how
difficult it is to afford gas for the car, and that unexpected repairs can be
very costly. “If you don’t have kids it helps, I can live close to my work and
spend much less on transportation.” Another participant who is also student
pointed out that the university does not offer a discounted bus pass.
Child Care: Child care makes up a significant portion of the reference family’s
budget. Our living wage budget includes the cost of full-time regulated child
care for the two-year-old for the full year ($726/month).20 It also includes care
for the 7-year-old’s before and after-school care for 10 months ($17/day).21
Additionally, in the summer, the 7-year-old will be in summer day camp for
6 weeks ($156.67 average per week).22
Very few of the parents who participated in our focus groups could afford
child care. The ones who tried couldn’t keep their kids in. “I had child in
day care until she went to school and the only way could get it was if I got
the subsidy and it covered 90% and I couldn’t afford it.” Another said that
it wasn’t just the cost of the child care, it was also the extras like raingear,
sunscreen, hats…“there was a huge list”. According to participants, child
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care centres are “strict around signs of illness, if they have a fever, runny
nose they aren’t able to make it”, making it difficult to find care for kids
when they are sick. This can be challenging for workers who do not have a
back-up and cannot take time off work.
One mother shared her solution to covering child care while working:
“I had to go to employer to see if I could break my schedule because I had
to get my kids at school and bring them to lunch and back during the day.”
However, as she said, “I would like to have my lunch breaks back”. Many of
the parents in the focus groups talked about not getting access to subsidies
because those benefits are based on gross income and have low eligibility
thresholds. As one mother said, she cannot afford child care but the threshold
says that she can because she can’t qualify for a subsidy. The cut-off is too low.
One mother did get her child into a centre for low-income parents, but the
centre expected that parents were not working full-time: “It is only until 2 in
the afternoon. It is for low-income. You have to be involved.” Another said
that she pays for childcare from 9 AM to 5 PM two days a week. Subsidized it
is $33.50 per day. Another said: “I was going to work, but I was paying more
to work and put my daughter in day care. It costs more for day care than I
make in a day at work. And I don’t get to be with my child.”
Many of the parents made the point that people incorrectly assume that
there is no cost once the child in school, but that after-school care is too
expensive. One parent says, “I call around and ask neighbours to watch my
kid after school.” Another said that they have been lucky to have family who
can help them. Another said that they “might move to be close to our parents
even though we don’t want to,” because “we need child care support.” It isn’t
just after-school care; children need care during the summer months as well.
“When they come out of school you still have to have place for them to go
like in the summer. It is just unreasonable. Such long waitlists for programs.
You have to take time off to try and get your child in.”
Health Care: The living wage budget recognizes that public health care does
not cover all required health care needs, so the budget includes enough to
pay for a basic private health insurance plan ($173.05 per month).23 This
plan would include coverage for services not covered by Medicare including medicine, dental care, optical expenses, physiotherapy, etc. While this
coverage would include very limited counselling, one participant observed
that there were many “things considered luxury or not essential including
mental health services”. The participants talked about taking “extreme
measures to get what we need”, and referred to checking themselves into
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the Waterford Psychiatric Hospital to get mental health and addition support
services. Another said they “had to go to detox to get a therapist,” while
another said they had to “get locked up, in order to get additional help.”
In addition to mental health care, many of the participants flagged
dental health care as an important issue. One participant said: “I didn’t
go the dentist for 11 years because I couldn’t afford it, I was only lucky I
didn’t have big problems.” Another shared: “I had to get a root canal and
have no insurance.” When participants have had access to public subsidy
programs they have only covered emergency care and teeth extraction. As
one participant said: “Take out my teeth and my self-esteem?”
Of course, medication costs are very concerning for those unable to afford
medical insurance and who cannot get access to the pharmaceutical drug
subsidies that are only for the unemployed and those on income assistance.24
One participant said: “I can’t afford medical insurance, I have medication
needs that is $200–$300 per month”. Another mentioned that health care
was “tracking them down to pay ambulance fee, which is $130.” The few
participants who had access to an insurance plan at work talked about how
expensive the plans were ($300 per month), and that the waiting time to get
access to the plan is too long.
Parent Education: The living wage budget includes the cost for one parent
to enroll in two courses per year and pay for the student fees at the College
of the North Atlantic (annual cost of $794.00).25 Parent education is included
because we recognize that even the living wage rate is on the low end of
wages, and thus it would help to get a higher paying job, which may require
more education and new skills. Unfortunately, we know that education
doesn’t guarantee a better job. As one participant said, “I had pretty much
a degree, but there was no job for this degree that would pay enough, so I
quit”. It is also true that it is difficult to go back to school as an adult, as one
participant shared: “If you are 16 and have a terrible home life and you quit
school because of your life, and want to better yourself, that goes back to
haunt you. Back track all them years is in itself a challenge to do.”
Contingency amount: This living wage budget includes a contingency fund,
which represents two weeks’ pay per parent for the year and is designated
as an emergency fund (annual amount of $2639.00). When looking at the
budgeted amount, one participant said, “Which emergency do you choose?“
As another participant who did not qualify for employment insurance and
didn’t have benefits said, “I was sick for 6 weeks and I couldn’t work, who
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pays for your life then?” One of the participants who owned a car talked
about how expensive it can be to maintain when you can only afford old
cars. Travelling to care for an elderly parent as some participants needed
to can also be very expensive.
Household expenses: The living wage budget goes beyond the bare minimum needed to keep a household and includes funds ($413 per month) to
cover other items that may not be considered essential for survival, but are
necessary. The household expenses line covers costs such as household
supplies (cleaning, foil, saran wrap), personal care (drugstore non-health
insurance items like deodorant, menstrual products, etc.), laundry, bank
service charges, etc. The amount allocated is based on half of the costs
allocated based on the formula of the MBM ‘other’, which we split between
household expenses and social inclusion expenses.26 On an annual basis,
the average amount spent by a household in NL on personal care is $1188,
while another $2196 is spent on household furnishings and equipment.27
Social Inclusion Expenses: This budget item is designed to address the
stigma and social isolation that can be associated with living on a low
income. The amount allocated ($413 per month) is to help ensure that adults
and their children can participate in activities in the community like other
families, to pay for things like sports memberships, reading materials, school
supplies or school trip fees, museum admission, a movie in the theatre once
in a while, special occasion gift.
The participants in the focus group talked about how difficult it was to
support their kids and take care of themselves. For example, one parent
said that “there were no subsidized lunches at her school and it cost $5–7
for a lunch, which other kids did and her kids would love but they could
not afford, which makes it hard.” Another said, “I don’t do social events.”
Another shared, “My child is in activities. Family helps pay for many of
those activities. We don’t do summer camp because I can’t afford it.” Another
participant talked about the difficulties of getting access to subsidy programs,
that the many rules and exclusions seemed arbitrary and unfair. According
to one participant, “We accessed the REAL program, which will only pay
for one activity and will only [allow] for one. If grandparent is paying for a
second activity, [the benefit] will be entirely cut. Kids are not allowed to be
in more than one [activity].” When the administrators of that program found
out about the child who was in more than one recreational activity, the kid
was kicked out of the program. Many participants talked about not getting
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access because for “the few programs that are free, there is a long wait list
for those and very hard to get kids into”.
Another parent said, “They are in swimming lessons…to me, [swimming
lessons are] a life school and I think that is important. I just paid for two
children: $350 [for] one lesson a week for one session…January to June”. The
reality is that kids need activities, as one parent said, “He needs activities
to keep him busy.” Another participant said that many activities were too
expensive: “I had to take them out of music because that was about $800
per year”. As one parent said, “A movie for a family of four is $70–$80 to
go, and that is not including the gas in the car.”
Birthdays or any special occasions are another challenge for parents on
low incomes. As one parent explained, “Birthday parties for children is a
tough one. We went to a party last weekend with my two children. My son
absolutely loved it. I want to go here for my birthday. I looked at the prices.
$450 for 16 kids. My kids come home with invitations—classrooms are so
big, you can’t invite all of the kids. Cheapest is still $150 for a pool party for
kid’s birthday is still expensive. Loot bags, cake, juice, pizza etc. All that stuff
costs so much money.” The adults talked about how, “You always want to
do the best for your child. The kids next door is in swimming and baseball
and your kids wants to do it too”.
The living wage includes a social inclusion budget that would allow the
parents some options for their children, but the budget is limited; being able
to buy a gift for their own child or a gift for another child so their child can go
to someone else’s party and not feel ashamed of the gift might be possible,
but being able to afford a birthday party is not in this budget.
For these participants, putting themselves first is a challenge; “You want
to feel good about yourself, [it’s] a challenge”. As another said, “I don’t do
much for myself and my self-esteem has gone down.” When they have to
spend money on work clothes and work supplies, and “meeting expectations
in society such as heels, jewellery, clothes”, life can be very difficult.
What is not included in the budget: The expenses in the family’s budget do
not include credit card or loan payments, savings for retirement, life insurance,
home ownership, or costs associated with caring for a family member with
disabilities, one who is seriously ill or otherwise needs additional support.
As one parent said, her child needs autism support and these costs are not
included. Some participants talked about how important their pets are,
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and how this should be reflected in the living wage budget. We know that
the average amount that someone spends in NL on pets annually is $521.28
The living wage budget includes limited costs for communication and
a limited transportation budget. One participant shared how difficult it is
when a family member is incarcerated: “costs of just keeping in contact if
someone in your family is incarcerated, phone calls are very costly. Having
to check in for probation. Miss probation, need doctor note, doctor charges
for these notes.” Participants also shared how costly it is for previously incarcerated individuals to surmount the barriers to getting a job, or into college
programs; “Applying for a pardon, costs $800 and takes a lot of time…also
some jobs require you to pay for a criminal record check, or getting a copy
of high school transcripts, needing certain identification, etc. These are all
barriers.” Low wage workers struggle with multiple barriers to transitioning
into the labour market that often involve high costs that should be addressed.
Another participant pointed out that individuals undergoing transgender
hormone therapy are sometimes on the hook for the cost of their treatments,
and that, “if you need new ID, new birth certification etc., it is hundreds of
dollars just for identification.”
As one participant observed, the living wage budget assumes that
“Everybody has to fit into a certain box.”
The other major expense not included is debt, as one participant said:
“No debt is included in the expenses and everyone has debt.”

3.2 Calculation of Taxes and Transfers
Government transfers represent a source of income for the reference family.
Transfers are added to total disposable family income, decreasing the amount
our family needs to earn through their wages. The living wage is not meant
to replace government transfers and programs, but to work with them to
achieve a decent standard of living. Payroll deductions (CPP, EI) and taxes
are also considered in the calculation, along with the impact of any tax
credits or other deductions that need to be made.
As noted by several workers, the thresholds for many subsidy programs
and income transfers are far too low; only those working minimum wage
or living below the poverty line get access to these programs. One worker
expressed frustration that the “middle of the line workers…are falling through
the cracks. We don’t qualify for the subsidies.” Another said, it is “hard to
keep a healthy food balance with a low income, even a middle-class income.
Next to impossible to avail of any services. I don’t qualify for anything.” The
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transition to a better job should not result in claw-backs in all the programs
that people earning low incomes are eligible for: those claw-backs stop people
from ever getting ahead and escaping the cycle. Many of the participants in
our focus groups talked about feeling like they were running in place; they
were forced to make choices based on how much a job paid compared to
how the work hours might impact other costs.
These concerns about the lack of support available through subsidies
and transfers is borne out by our calculations: our living wage family does
not qualify for child care subsidies, for the NL Child Benefit, or for the NL
Prescription Drug Plan. They receive no GST credit either.

4. Comparison with other Atlantic Communities
We are unable to do a real comparison between the Atlantic Communities
because the wage rates that have been calculated are for 2018 and have not
been updated for 2019. It is likely that all three wage rates: Halifax ($19),
Antigonish ($17.75) and Saint John ($18.18)29 would be slightly higher given
cost of living increases and no significant changes to taxes, transfers or
public services.
Comparing the trends, one can see that the living wage family in Newfoundland and Labrador pays the least amount of provincial tax because
the province has the lowest marginal income tax for the living wage family
in the region. As for transfers and tax credits, the New Brunswick family
was able to access a little bit of support because of the combination of lower
income and higher income thresholds for many benefits. The St. John’s family
does face paying the highest food of all the communities, and the second
highest clothing costs (Saint John is slightly higher). Shelter costs are similar
to Saint John—Halifax’s costs are significantly higher. New Brunswick has
the least expensive electricity rates in the region, while Nova Scotia has
the most expensive per kilowatt per hour. In calculating heating costs for
St. John’s, we decided to include a winter top-up for heating in recognition
of the combination of long, colder winter months and older housing stock
in the city. St. John’s also has the most expensive transportation costs of
the four communities. Despite having the lowest income taxes of the three
provinces, St. John’s living wage is not significantly lower because of the
higher cost of living, which points to the need to balance the role of government with sufficient revenue to help make life more affordable, and the role
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of the employer to pay a decent wage and to contribute to the tax base that
also supports their employees.

5. Achieving a Living Wage
5.1 The Role of Employers
The calculation of a living wage is a call to employers to pay a living wage.
Some employers in St. John’s are already paying a living wage to their workers.
Indeed, despite the fact that there is no official certification or recognition
program in Atlantic Canada, employers have voluntarily increased their
wages to be in line with the living wage. We have heard from employers that
paying a living wage is part of aligning their corporate vision and values with
how they treat their employers. The Co-operators stated that: “Becoming a
Living Wage Employer aligns with co-operative principles and our mission,
which is to contribute to the financial security of Canadians and their communities.” As they further stated, “We believe in building a more equitable
and inclusive society, in which everyone enjoys a standard of living that
allows them to thrive.”30 We know that The Co-operators ensured that all
its corporate employees across the region earn a living wage (based on the
$20 Halifax 2015 living wage rate).
Hundreds of employers, of different sizes and business models, have
become certified across Canada.31 While the goal of the living wage campaign
is to ensure that employees are paid a living wage, each campaign also
recognizes that the wage is calculated to consider ‘discounts’, and that there
are other ways employers can narrow the gap between their employee’s
income and costs. Employers can:
• Support flexibility in the workplace to keep costs down. For example,
offer parents an earlier or later shift so they can avoid paying for
before or after school care for their children.
• Provide other extended benefits that help with costs such as subsidized
bus passes or extended health benefits, paid professional development/
education/training. Living wage campaigns often formally discount
the hourly wage rate to include these benefits.32
• Be advocates for policy changes that improve government benefits
and social programs.
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It may be difficult for some employers to commit to raising their wages
to the living wage, and they may choose to work toward the goal with incremental changes in recognition of the need to better support their employees.
Other employers may pay their employees the living wage hourly rate, but
without sufficient hours to allow the employee to cover their expenses. On
the other hand, employers may be paying less than living wage, but offer
full-time work or permanent status with benefits. The challenge of precarious
employment cannot be understated.
Employers who cannot find ways to pay their employees a living wage
(whether through direct compensation or the arrangement of benefits for
workers) have a responsibility to at least advocate for other ways to decrease
the gap that workers face between income and costs. Calling for tax cuts is
not the answer: many of these workers make so little that they do not pay
income tax, and for those who do, tax cuts do not provide sufficient income
to make a difference. These workers would benefit more from expanding the
fairness and progressive character of the tax system to pay for quality public
services and income supports.

5.2 Role of the Government
It is also critical to think about how to support workers by decreasing the
cost side of the living wage equation. Indeed, many of the costs that make
up a significant portion of the living wage budget could be addressed at a
societal level through social programs and public infrastructure, funded
through fair taxation.
Direct Income Transfer Support: The reference family’s net income is too
high for them to qualify for many of the tax credits that are currently available, including the NL Child Benefit and the child care subsidy program.
The living wage family also does not qualify for the full Canada Child Benefit
or the GST credit or the Working Income Tax Benefit. There is significant
difference across the country in terms of the amount of support provided
to families with children and the thresholds to qualify for those supports.33
The evidence shows that income supports do make a difference; the child
poverty rate in NL was 20% in 2016 because of the income transfers available
to families with children.34 More generous transfers and lower thresholds,
and low claw back rates, would support more families as they transition
into the labour force and into better paying jobs.
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In addition to direct income transfers, public services can also have a
significant impact on the cost of living.
Early Learning and Child care: If Newfoundland and Labrador had a system
of public early learning and child care that was affordable, this family would
need less income to cover their costs. For example, if families had access to
a universal $10/day child care program, the living wage could be as much
as $3 less per hour. A publicly funded universal child care program would
help working people with young children to pursue training opportunities
and re-enter the workforce more easily. Labour market participation rates,
especially of women, could be boosted, which has been shown to ensure
that this program pays for itself.35
Improve public transportation: This family’s expenses could be decreased
if there was a discounted pass available to all post-secondary education
students (part-time and full-time), taking the students’ input into account to
ensure it responds to their needs.36 Transportation costs could be significantly
decreased if public transit was a more affordable, accessible and viable
alternative across the city and indeed the entire peninsula. This is a critical
part of addressing affordability for those on a low-income—ease of access
to transportation allows for comparison shopping for example.37
Provide more affordable housing: Another significant expense for this
family is housing. If our government made more affordable housing available
to families, the hourly living wage could be lower.
Prioritize food security: The nutritious food basket also represents a
significant expense for the reference family and while the costs in St. John’s
represent some of the higher costs in any province, this is at the lower
end of costs within Newfoundland and Labrador. Given that 90% of fresh
vegetables are imported, a food strategy that addresses the affordability and
accessibility of food while ensuring that those who produce food locally
are supported to do so, would go a long way to assist this family.38 Food
insecurity is tightly tied to income, and “modest changes to income can
have a considerable impact on their risk of food insecurity. On the other
hand, there is no indication that increasing food skills or budgeting skills
will reduce food insecurity.”39 It is critical to get at the systemic root causes
of food insecurity and thus change the social and economic structures and
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processes.40 For those living on low-income, it is critical to address not just
food costs themselves, but the costs of obtaining and consuming the food.41
Extend Public Health Care: Out-of-pocket expenses for many health-related
costs could be reduced if our public health care system included a robust
national pharmacare program, and if provincial plans covered dental costs
and other essential health care costs including mental health care services
not currently covered.

5.3 The Role of the Community
In Canada and around the world, communities have come together to build
support for a voluntary living wage. Living Wage campaigns generally draw
their organizing teams from a variety of stakeholder groups: people working for low wages join together with academics, health and social service
providers, and representatives of labour and the business community to craft
strategies for moving forward. In Newfoundland and Labrador, as part of
their vision to end poverty, the Religious Social Action Coalition has called
for a provincial living wage strategy.42

6. Conclusion
Paying a living wage is a voluntary commitment made by public or private
employers. As the living wage calculation shows, government policies and
programs have a direct impact on our standard of living; the more generous
government transfers or public services, the less the private wage has to
be to cover costs. When people earn a living wage and live in a community
with robust public services, it makes it easier to afford other things in the
marketplace, or to save for university, or to make a decision to stay in the
province, or to have children. A living wage is designed to work with, not
replace government programs and services.
Calculating the living wage provides private and public employers with
a credible wage level that will ensure income sufficient to cover the costs of
living, help to address severe financial stress, and provide a basic level of
economic security. This wage level has been proven to increase productivity,
decrease turnover, and allow workers to fully contribute, in the workplace
and beyond.
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A living wage allows people more actual choices, to be able to enjoy
their food and social interactions. When people are stressed because they
are living to work, and not working to live, the entire community loses out
because those families are unable to participate in civic life as they might
want to. A living wage can have a ripple positive impact for general economic
and social prosperity.
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The Case for Increasing
the Minimum Wage
What does the academic
literature tell us?
SUMMARY
THIS PAPER REVIEWS the significant body of academic research about the

economic impacts of minimum wages to assess the likely costs and benefits of
an increase in BC’s minimum wage to $15 per hour. It was completed shortly
before the provincial government announced a near-inconsequential 20-cent
increase to $10.45 per hour. Among the paper’s key findings:
•

The benefits of raising BC’s minimum wage to $15 through a
series of pre-announced staged increases far outweigh the likely
costs. Claims that such an increase will lead to massive job losses
in low-wage sectors of the economy are not credible.

•

An increase to $15 would result in some job losses. However,
the likely impact is less than a 1 per cent reduction in the overall
provincial employment rate, and a 7.6 per cent reduction in the
employment rate for those currently making between $10.25
and $15 per hour.

•

The large job loss impacts predicted by some opponents of
minimum wages misrepresent the existing economic research. In
reading and using that research, it is important to recognize that
estimates showing job loss effects of minimum wage increases
apply only to teenagers. Estimated effects for young adult and
adult workers range from insignificant to non-existent.

•

Focusing on teenage workers plays up an inaccurate stereotype
about who earns very low wages in BC and leads to exaggerated
claims about job losses. Only 26 per cent of those currently making between $10.25 and $12 are teenagers, and only 5 per cent
of those making between $12 and $15 are teenagers.

◦◦

As an example, prior to the last significant increase in the
minimum wage in 2011, when it was raised from $8 to
$10.25 over a year, the Fraser Institute claimed the increase
would result in a staggering loss of over 52,000 jobs. In reality, between 2010 and 2013, employment for 15–24-year

olds declined by 1.6 per cent, one tenth of the Fraser Institute’s projections. Their
projections were based on old estimates and erroneously applied estimates for
teenagers to young adults.
•

The evidence for Canada suggests that higher minimum wages lead to lower turnover rates, meaning workers are more likely to have higher-paying and more stable
jobs. This may be because a higher minimum wage reduces the incentive for firms to
operate on a low-wage, high-turnover model.

Even at the new rate
of $10.45 per hour,
a person working

•

The minimum wage can be an important tool for reducing poverty and income inequality.

◦◦

measure because past increases have not led to a reduction in the poverty rate.

full-time, full-year

However, this is because the minimum wage has been set so far below the pov-

in Metro Vancouver

erty line that past increases have not been large enough to lift full-time workers

remains $5,441

out of poverty. Even at the new rate of $10.45 per hour, a person working full-

below the poverty

time, full-year in Metro Vancouver remains $5,441 below the poverty line — and

line — and that’s for

that’s for a single person, not someone trying to support a family. An increase to

a single person, not
someone trying to
support a family.

Critics frequently dismiss the minimum wage as a useful poverty reduction

$15 would lift that worker over the poverty line.

◦◦

Prior studies examining minimum wage increases where the largest group
affected is teenagers do find small effects on reducing poverty. However, an
increase to $15 would primarily affect non-teenagers and is therefore likely to
have a greater impact on working poverty.

◦◦

A key way to tackle the problem of growing inequality is to raise the incomes of
those at the very bottom of the income scale.
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INTRODUCTION
The lack of success in reversing persistent, high inequality has led labour groups across North
America to call for a $15 minimum wage. The BC Federation of Labour is leading a new campaign,
calling for the minimum wage in British Columbia to be raised from $10.25 to $15 per hour, with
the goal of reducing the numbers of the working poor and increasing the fairness of the wage
structure. However, some business lobby groups and associated think tanks oppose this idea, arguing that economics research points to increases in the minimum wage having large negative effects
on employment levels and little impact on poverty.
With income-inequality levels stuck well above where they were two decades ago and BC being a
national laggard in terms of poverty levels, it is important that we discuss what raising a minimum
wage does and does not do to affect employment, inequality, poverty and other labour market
outcomes. My goal is to present what is known from the considerable body of academic research
on minimum wages in order to contribute to that discussion.

ARE MINIMUM WAGE INCREASES “JOB SLAYERS?”

With incomeinequality levels

Were the minimum wage to jump immediately to $15, it would take us outside the range used by

stuck well above

past academic studies to estimate the effects of a change. That makes predictions about the impact

where they were two

of a $15 minimum wage less certain. Moreover, it would be reasonable to expect (and demand)

decades ago and

that the move to $15 would happen in pre-announced steps, but little is known about the optimal

BC being a national

timing of such steps or how they would affect employment.

laggard in terms of
poverty levels, it is

In spite of this uncertainty, the best estimates available for prediction do allow us to draw three

important that we

main conclusions:

discuss what raising a

1.

There will be a negative employment effect (i.e. job losses) for those currently earning
between $10.25 and $15, but that effect will be a fraction of the kinds of predictions
made by business think tanks. It helps in putting this in perspective to realize that
only about 5 per cent of workers currently earn the minimum wage and thus would
experience the full $4.75 increase from $10.25 to $15;

2.

The total amount of wages going to the set of people directly affected by the min-

minimum wage does
and does not do to
affect employment,
inequality, poverty
and other labour
market outcomes.

imum wage (those currently earning between $10.25 and $15) will increase; and
3.

Given the high rate of turnover in this part of the labour market, both the employment
costs (i.e. job losses) and the wage benefits will be widely shared among workers.

In May 2011, after nine-and-a-half years of freezing the minimum wage, the BC government
implemented the first of a planned set of increases to take the hourly wage from $8 to $10.25 over
the course of a year. A month earlier, the Fraser Institute had put out a report in which it made the
dramatic claim: “Our estimates suggest that an increase in BC’s minimum wage to $10.25 an hour
could lead to over 52,000 job losses” (Veldhuis and Karabegovic, 2011). The institute reached this
conclusion based on estimates from academic research applied to workers aged 15 to 24. Their
prediction amounts to approximately a 16 per cent decline in employment for this age group.1

1

This number represents the upper end of the Fraser Institute’s predicted range but is the only number
reported in its conclusions.
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In a similar vein, in an op-ed discussing the BC Federation of Labour’s 2014 call for an increase in
the minimum wage, the Fraser Institute concluded that it “will impose enormous costs” (Lammam
and Macintyre, 2014). These statements are not specific to the Fraser Institute. Any proposal for
an increase in the minimum wage garners near-hysterical predictions of calamity. If true, these
predictions and conclusions should give us serious pause in proceeding with any minimum wage
increases. However, neither history nor research has borne out these dire warnings.
The large negative employment effect from the 2011 minimum wage hike predicted by the Fraser
Institute did not materialize. Between 2010 and 2013, employment rates for 15- to 24-year-olds
in BC declined by 1.6 per cent (one-tenth of the Fraser Institute prediction). At the same time,
employment rates for teenagers and young adults for Canada as a whole remained essentially
unchanged. In fact, over the same period the proportion of 15- to 24-year-olds who were students
increased by 1.1 per cent for BC while remaining unchanged for Canada as a whole. Thus, even
the small relative decline in employment in BC might have had more to do with decisions about
school than with reduced employer demand.
The large negative

The reasons why the Fraser Institute’s predictions are so far off help us to understand what we do

employment effect

and do not know from existing research on minimum wages. The institute’s estimated impact is

from the 2011

based on a study that finds that a 10 per cent increase in the minimum wage will generate a 6

minimum wage hike

per cent decline in employment for teenagers (Baker et al., 1999).2 That study was published in

predicted by the

a high-quality, peer-reviewed journal. Moreover, estimates in a somewhat similar range (a 10 per

Fraser Institute did

cent increase in the minimum wage generating between a 3 per cent and 5 per cent decline in

not materialize.

employment for teenagers) were found in other papers (e.g. Campolieti et al., 2006). Thus, these
estimates should be taken seriously (although emphasizing the extreme end of the range is not
called for).
A first point in considering these estimates is that they are based on provincial data from the late
1990s and earlier. Using the same methodology as in Campolieti et al., Brochu and Green (2013)
show that when the data are updated to 2012, the estimated effect of a 10 per cent increase in
the minimum wage is a more modest 2.5 per cent decline in employment for teenagers. Other
researchers have observed the same results, which may have to do with the earlier estimates being
for a period of high and persistent unemployment. In other words, in the period since the mid1990s — when unemployment rates have been lower — the minimum wage effects are smaller.
Thus, using the most recent available evidence, we can predict effects below the range found in the
Fraser Institute study and less than half of their emphasized, upper bound effect.
More importantly, however, any sizeable employment effect estimate in the existing literature
applies only to teenagers. In contrast, Brochu and Green’s estimate of the effect of a 10 per cent
minimum wage increase for young adults aged 20 to 24 is only a 0.5 per cent decline in their
employment rate. And estimates for workers over age 25 imply essentially zero effects on employment. This is such a common finding in the literature that most studies don’t bother to present
estimates for adults. The Fraser Institute gets its large prediction because it mistakenly applies
estimated effects for teenagers to both teenagers and young adults.

2

4

It is common in this literature to summarize the size of minimum wage effects by talking about the impact
of a 10 per cent increase in the minimum wage. The effects of other size changes can be obtained by just
scaling these values up or down, e.g. dividing this number in half for a 5 per cent change in the minimum
wage. As mentioned earlier, it is unclear whether the effects of a 50 per cent wage increase that is gradually
introduced in stages can be obtained by simply multiplying this number by five.
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Putting aside the Fraser Institute’s misinterpretation of the economics literature, the fact that
impacts of any size have only been found for teenagers is of central importance in any discussion
of minimum wage impacts on employment. It implies, first and foremost, that minimum wage increases of the kind we have seen historically in Canada (including BC’s 28 per cent hike in 2011–12)
cannot be seen as huge job slayers that imply “enormous” efficiency costs for the economy.3
However, it also suggests that estimates from the existing literature on minimum wages (with
its focus on teenagers) may only be of limited use in assessing a move to a $15 minimum wage.
Historically, increases in Canada have tended to keep the minimum wage at between 40 and
50 per cent of the average wage. For example, in 2010 the proposed $10.25 minimum wage
corresponded to 46 per cent of the average hourly wage in BC. In comparison, a $15 minimum
wage would correspond to approximately 60 per cent of the current average hourly wage. Not
surprisingly, who gets affected when the minimum wage moves so much further up the wage scale
changes. In 2010, 36 per cent of workers in BC earning less than $10.25 per hour were teenagers
and a further 21 per cent were aged 20 to 24. In comparison, in November 2014, 26 per cent of
those earning between $10.25 and $12 per hour were teenagers, with another 26 per cent being
young adults. For workers earning between $12 and $15 per hour, only 5 per cent were teenagers
and 21 per cent were young adults. In other words, once we look beyond $2 above the current
minimum wage (or above the historic ratio of the minimum wage to the average wage), the
workers affected will predominantly not be teenagers. Three-quarters of those with wages close to
but below the new minimum will be over age 25.
This observation implies, firstly, that estimates based on teenagers may be of limited use in guiding

Estimates from the

our predictions of the employment effects of an increase in the minimum wage to $15 per hour.

existing literature

Secondly, we can’t necessarily assume that earlier estimates for workers over age 25, which show

on minimum wages

essentially zero minimum wage employment effects, will hold. Historically, we might have seen

(with its focus on

zero employment effects for adults because employers truly don’t lay off older workers in response

teenagers) may only

to minimum wage increases, or because only a small proportion of such workers were directly

be of limited use in

affected by the change in the minimum wage.

assessing a move to a
$15 minimum wage.

Instead, we should turn to the research on the effects of general wage changes on employment.
Beaudry et al. (2012) estimate that a 10 per cent increase in the average wage in an industry
implies a 3 per cent decline in the employment rate. To make predictions about the employment
impacts of increasing the minimum wage to $15, we need to take account of how much of a wage
increase this implies for the affected workers. In particular, only about 5 per cent of all workers
would actually experience a full increase in the minimum wage from $10.25 to $15. Approximately
18 per cent of workers with wages between $10.25 and $15 per hour (i.e. the directly affected
workers) earn between $14 and $15, which means they would experience less than a $1 increase
in their wage.4 Taking this into account, an increase to $15 could imply a 7.6 per cent decline in

3

4

“Efficiency costs” refers to losses of income and profits that stem from constraining the economy to run less
efficiently. Opponents of the minimum wage often argue that minimum wages generate these types of costs
because they interfere with the price mechanism.
Estimates of minimum wage effects take into account the fact that not everyone directly affected by the minimum wage experiences the full extent of the increase. Here, we are using data that estimate what happens
to the employment of workers whose wages are raised a certain amount, not data that records what happens
to employment in general in an economy when the minimum wage increases.
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employment for those with wages between $10.25 and $15 per hour.5 Since workers in this range
make up about 13 per cent of all workers, the overall implied effect is about a 0.98 per cent decline
in the employment rate, which fits with earlier results showing limited effects of minimum wage
increases on older workers.
Is the 7.6 per cent estimated employment effect for workers currently earning between $10.25 and
$15 large or small? It is worth noting that the total wages paid to these workers would increase
substantially, even after taking into account the employment effect. That is, if we define the wage
bill as wages times number of workers, the hourly wage among this group goes up so much more
than the employment rate declines that the total wage bill will increase. So low-wage workers
would still be better off as a group, even assuming the worst with respect to employment impacts.
Further, there is enough turnover in this part of the labour market that one would expect that the
employment effects and the wage benefits will be shared broadly, in the sense that we would not
expect to see one group of workers permanently laid off and another group permanently getting
higher wages.

A $15 MINIMUM WAGE WOULD LIKELY REDUCE WORKING
POVERTY, BUT THE EXTENT OF THE REDUCTION IS UNKNOWN
The main reason that

Prior studies examining minimum wage increases, where the largest group affected is teenagers,

past increases in the

find small effects in terms of reducing poverty rates. However, an increase to $15 would affect more

minimum wage did

non-teenagers and is therefore likely to have a greater impact on working poverty.

not significantly lower
the poverty rate is that
they were too small.

Little academic literature addresses this question. For Canada, the number of credible papers estimating poverty reduction effects can be counted on one hand. A common conclusion from those
studies is that minimum wage increases have had essentially zero impact on provincial poverty rates
(Shannon and Beach, 1995; Mascella et al., 2009; Campolieti et al., 2012). This is true because at
the levels where minimum wages have been set historically, a majority of minimum wage earners
have not lived in poor households (Mascella et al., 2009). However, these conclusions will necessarily be altered if we move to a minimum wage that is 60 per cent of the average wage, since more
non-teenagers will be affected. It seems likely that the increase would have some effect in reducing
working poverty, though the exact size is uncertain.
Importantly too, the main reason that past increases in the minimum wage did not significantly
lower the poverty rate is that they were too small. At $10.25 per hour, for example, a single person
working full time still remained below the poverty line, so the last increase from $8.00 to $10.25
would be unlikely to have much effect on the poverty rate (though it may have reduced the depth
of poverty for some). But a boost to $15 (provided it didn’t take too long) would indeed take many
more people over the poverty line.

5

6

This result has an interesting parallel in a set of papers that examine the effect of a minimum wage increase
on employment by tracking what happens to workers earning between the old and the new minimum wage
just before the minimum wage hike (e.g. Campolieti et al, 2005)). While one might predict that most of these
workers would be laid off when the wage hike occurs, in fact the estimated effects on employment are similar
to those found in papers that estimate the impact of minimum wages on overall employment.
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MINIMUM WAGES REDUCE INEQUALITY
Even if minimum wages have weak effects on poverty, as long as they are enforced, they will reduce
the extent of inequality among wage earners. Recent research by Fortin and Lemieux (forthcoming)
shows exactly this result for Canada. Further, if (as I have argued) job losses are not overly large and
the minimum wage affects more households with full-time workers, it will reduce overall income
inequality as well.
Wage and pre-tax and transfer income inequality in Canada grew through the 1980s and 1990s
before leveling off in recent years. A less equal wage distribution raises serious concerns about
fairness in a society, as even people working full time find themselves having trouble making ends
meet. In Green (2014) I argue that a minimum wage is a useful tool for moving toward a more just,
more equal society—particularly taking account of its impacts on the labour market discussed here.
For minimum wages to reduce inequality, firms must comply with the law. In other words, it must be
rare to see wage below the minimum. Calculations from the 2014 Labour Force Survey show that less
than 0.5 per cent of workers in BC were working at less than $10 an hour. As long as this continues
to be true, when the minimum wage is increased, such an increase must, by definition, compress
the distribution of wages in the economy. In addition, Fortin and Lemieux (forthcoming) found that
reductions in inequality at the low end of the wage distribution in the Atlantic provinces since 2005
has been almost entirely due to the roughly $3 increases in the minimum wages in those provinces
over that time. If reducing wage inequality is a goal, the minimum wage works to achieve it.

HIGHER MINIMUM WAGES ARE ASSOCIATED WITH MORE STABLE JOBS

Evidence for Canada
shows that when

Minimum wage increases raise the costs for firms that operate on a low-wage, high-turnover model.

minimum wages

Evidence for Canada shows that when minimum wages are higher, it takes workers longer to find

are higher, it takes

jobs, but, once found, those jobs last longer and pay more (Brochu and Green, 2013).

workers longer to

One argument for increasing minimum wages is that doing so effectively forces firms to move
toward more job stability by investing in better employee training. Any worker knows that there are
good firms and bad firms. The former pay relatively high wages, offer benefits and tend to include

find jobs, but, once
found, those jobs last
longer and pay more.

training. The latter pay low wages, offer few or no benefits and provide little training. Both types
of firms can co-exist in the same industry. There are, for example, fast-food chains operating under
both models and competing directly with each other. So why don’t the firms with lower wages and
fewer benefits push their high-paying competitors out of the market? After all, their labour costs
are lower. The answer is that firms that pay lower wages have high worker turnover, and turnover
is costly because the firms have to spend money and time finding new workers, and because
the workers they do have are not there long enough to build up expertise. Part of what a higher
minimum wage could do is force firms to stop using low wages as a cost-saving measure because
the higher minimum wage eliminates that advantage.
Are increases in the minimum wage really associated with lower turnover and more training? On
the first point, the answer is yes. Using Canadian data, Brochu and Green (2013) found that when
the minimum wage goes up, workers of all ages are less likely to be laid off in the first year of a
job. At the same time, firms reduce their hiring to some extent. So, with higher minimum wages,
workers take longer to find a job, but once they find one, it is both more stable and higher paid.
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As we have seen, the net effect of reduced terminations combined with reduced hiring is that
the proportion of adults who are employed at any given time is the same when the minimum
wage is higher or lower. But the nature of the work relationship is changed. In fact, unlike most
other anti-poverty policies, increasing the minimum wage reduces any tendency to offer low-wage,
high-turnover jobs.
Wage subsidies, such as the federal Working Income Tax Benefit (WITB), for example, deliver
money directly to the working poor and could be seen as a competing policy to minimum wage
increases. But such subsidies paid directly to workers do not increase labour costs for firms — which
is the catalyst for them to abandon their low-wage practices — and may even encourage them to
continue paying low wages if they are able to capture part of the subsidy.
One potential side effect of reducing job turnover is that firms may train their minimum wage workers more. The very fact that these workers are likely to stay connected to a firm for longer suggests
that firms are more likely to invest in training. Data showing the extent to which this effect is true
are weak at best. Acemoglu and Pischke (1999) argued that minimum wages in the United States
should have this effect and provided estimates that there are small positive effects. In contrast,
Neumark and Wascher (2001) found large negative effects of higher minimum wages on training
for teenagers. The only study I know of that investigates this effect for Canada is Baker (2005), and
it concludes that the data are too poor to provide a definitive answer.

The minimum wage

SO WHERE DOES THIS LEAVE US?

increase is unlikely
to imply widespread

Gathering these strands from the academic literature leads me to the following conclusions:

efficiency costs for the
economy as a whole.

Claims that increases in the minimum wage will generate huge efficiency costs for the economy and
mass unemployment are not credible. While estimates of employment losses from minimum wage
increases for teenagers in Canada exist, the estimated effects on adult employment are minimal at
best. Those results cannot be translated into big costs for the economy.
When measured against the average wage in the economy, the proposed $15 per hour minimum
wage is outside the range of increases we have historically seen in British Columbia. In that sense,
estimates obtained from observing the effects on employment of teenagers as a result of previous
changes to the minimum wage are likely to be of limited use in guiding our deliberations. I have
argued that given previous studies on the effects of wage increases on employment, increasing the
minimum wage to $15 would likely reduce the employment rate for those directly affected (those
with wages currently between $10 and $15) by about 7.6 per cent, if nothing else changed in the
economy. But, of course, things are always changing in the economy, and what the economic literature is most clear on is that the minimum wage plays only a bit part in determining overall employment. With sound economic growth, the observed changes in employment would not likely reflect
such a decline. Moreover, taking account of the size of the directly affected group, the estimated
effect on the overall employment rate is 0.98 per cent, which is small relative to the never-ending
swings in the economy. Once again, the minimum wage increase is unlikely to imply widespread
efficiency costs for the economy as a whole. Of course, since an increase in the minimum wage
would likely come with job losses for workers, including young people, we would want this policy to
be part of a package that includes effective access to education. Any employment costs that do arise
are likely to be broadly shared, given the tendency of workers in lower-wage jobs to rotate through
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those jobs, and could be even more broadly shared if we make sure we have a well-functioning
employment insurance program to support workers of all ages in a variety of industries.
If there are some job loss effects, should we abandon a higher minimum wage in favour of other
income equity and poverty reduction tools? I would argue not. All policies involve trade-offs. The
relevant question is how do the benefits on the other side of the ledger compare with these costs?
To me, the evidence indicates that higher minimum wages reduce wage inequality and push the
economy toward more stable employment.
There is a sense in which the functioning of the labour market represents an important social
contract to which we are all signatories. Part of that contract says that if people work, and work
hard, they should expect that their share of the final product will allow them to live a life of dignity.
A wage structure with substantial inequality that includes people working full time but still ending
up in poverty breaks that contract. The result is a society that does not function well, that turns on
itself and breaks into groups, that is not as good a place to live, for anyone. The minimum wage
can play a role in addressing the inequity of low wages.
Even if minimum wages can have such an impact, opponents often argue that other policies would

There is a sense in

be better — policies such as increasing the wage subsidies delivered through the WITB. There is

which the functioning

no reason to distort the discussion by acting as if we are stuck on a desert island where we are

of the labour

allowed only one policy tool. That isn’t the relevant question. The relevant question is whether a

market represents

$15 minimum wage should be part of the set of tools we use to address inequality and poverty. The

an important social

minimum wage has effects that differ from the WITB. In particular, it shifts the set of jobs on offer

contract to which we

toward more stable ones, which is a potential benefit in and of itself. Moreover, a higher minimum

are all signatories.

wage acts as a very public signal of a society’s standard of fairness. To paraphrase an old saying:

Part of that contract

Justice must not only be done, it must be seen to be done for there to be a general feeling of a

says that if people

society that works for all. The minimum wage fulfills that role in a way that a wage subsidy added

work, and work hard,

to a paycheque does not.

they should expect

Even if you grant me these arguments, why consider such a large increase? Why go so far outside the bounds within which we have usually operated with the minimum wage? After all, in its
2013 BC Agenda for Shared Prosperity the Business Council of British Columbia called for “modest
increases in BC’s statutory minimum wage that are tied to inflation” as part of making sure that

that their share of
the final product will
allow them to live
a life of dignity.

low-income families get a share of BC’s prosperity (Business Council of British Columbia, 2013),
and the BC government has recently implemented this policy. This is certainly a good goal. But
working with minimum wages in the standard, modest range has not undone the substantial
increases in inequality we have witnessed since the 1980s. It is time to take bolder action to achieve
the goal of sharing prosperity.
A reasonable reading of the evidence behind these conclusions is that there is considerable uncertainty underlying them. Both estimates of employment and of poverty impacts call for predictions
outside the range of variation we have seen before. My reading of the evidence, nonetheless, is
that a higher minimum wage has the potential to have sizeable impacts on inequality and working
poverty with modest employment costs.
Still, I think that given the uncertainty, it would be wise to move toward the higher minimum wage
in clear, pre-announced steps. This is only fair to the firms that will be affected. It will also allow us
time to assess the actual impacts and make adjustments as we proceed. But proceed we must, if
we are to preserve the social contract and build a just society.
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