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Abstract:

We estimate the minimum wage’s effects on low-skilled individuals’” employment
and income trajectories following the Great Recession. Our approach exploits two di-
mensions of the data we analyze. First, we compare individuals in states that were fully
bound by the 2007 to 2009 increases in the federal minimum wage to individuals in states
that were not. Second, we use variation in the minimum wage’s bite across skill groups
to separate our samples into “target” and “within-state control” groups. Using the 2008
panel of the Survey of Income and Program Participation, we find that binding min-
imum wage increases had significant, negative effects on the employment and income
growth of targeted workers. Although there are important limitations to our research de-
signs, our estimates are robust to adopting a range of alternative strategies to construct
our analysis samples and to account for variation in the Great Recession’s underlying
severity across states. In aggregate, our estimates suggest that this period’s minimum
wage increases reduced aggregate employment rates by at least half of a percentage
point in states that were bound by the federal minimum wage increases. Because our
estimates are large relative to what one would infer from past research, we emphasize
the relevance of the historical episode we analyze.
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Between July 23, 2007, and July 24, 2009, the U.S. federal minimum wage rose from
$5.15 to $7.25 per hour. During the concurrent recession, the employment-to-population
ratio declined by 4 percentage points among prime aged adults and by 10 percentage
points among those aged 16 to 21. This paper analyzes the extent to which the employ-
ment declines experienced by low skilled individuals were exacerbated by this period’s
minimum wage increases.

Our empirical analysis uses the fact that the 2007 through 2009 increases in the federal
minimum wage were differentially binding across states. We base our “bound” desig-
nation on whether a state’s January 2008 minimum wage was below $6.55, rendering it
bound by entirety of the July 2009 increase. In the states we describe as “unbound,” the
effective minimum wage rose, on average, by $1.42 between 2006 and 2012. In the states
we describe as “bound,” the effective minimum wage rose, on average, by $2.04. Of the
long-run differential, $0.58 took effect on July 24, 2009.

We use monthly, individual-level panel data from the 2008 panel of the Survey of
Income and Program Participation (SIPP) to implement a combination of difference-in-
differences and triple-difference research designs. Because we use longitudinal employ-
ment records with data on wage rates, our implementation of these research designs
has two key advantages. First, we are able to pinpoint “target” groups more intensely
affected by minimum wage increases than the analysis groups in many studies. Second,
we are able to pinpoint workers who were not directly affected yet, as evidenced by their
wage rates, were only moderately more skilled than the “target” workers. We incorpo-
rate this second group of workers into our analysis as a “within-state control” group.
That is, we use this group to construct a set of counterfactuals that proxy for otherwise
unobserved shocks to the low-skilled labor market.

We begin by assessing the extent to which minimum wage increases affected the wage

distributions of low-skilled workers. Among workers with average baseline wages less



than $7.50, the probability of reporting a wage between $5.15 and $7.25 declined substan-
tially in bound states relative to unbound states. We find that the wage distributions of
low-skilled workers in bound and unbound states fully converge along this dimension.
Further, we estimate that the minimum wage’s bite on our target group’s wage distribu-
tion is nearly twice its bite on comparison samples selected using approaches with long
histories in the literature (Neumark and Wascher, 1992; Card and Krueger, 1994). That
is, our “target” group is roughly twice as intensely treated as groups like teenagers and
food service workers.

We next estimate the minimum wage’s effects on employment. We find that increases
in the minimum wage significantly reduced the employment of low-skilled workers. By
the second year following the $7.25 minimum wage’s implementation, we estimate that
targeted individuals” employment rates had fallen by 6.6 percentage points (9 percent)
more in bound states than in unbound states. The implied elasticity of our target group’s
employment with respect to the minimum wage is -1, which is large within the context
of the existing literature.

We next estimate the effects of binding minimum wage increases on low-skilled work-
ers” incomes. The 2008 SIPP panel provides a unique opportunity to investigate such ef-
fects, as its individual-level panel extends for 3 years following the July 2009 increase in
the federal minimum wage. We find that this period’s binding minimum wage increases
reduced low-skilled individuals” average monthly incomes. Relative to low-skilled work-
ers in unbound states, targeted individuals” average monthly incomes fell by $90 over the
first year and by an additional $50 over the following 2 years. While surprising at first
glance, we show that these estimates can be straightforwardly explained through our es-
timated effects on employment, the likelihood of working without pay, and subsequent
lost wage growth associated with lost experience. We estimate, for example, that tar-

geted workers experienced a 5 percentage point decline in their medium-run probability



of reaching earnings greater than $1500 per month.

We next assess potential threats to the validity of our estimates. The primary threat to
our estimation frameworks is the possibility that low-skilled workers in the bound and
unbound states were differentially affected by the Great Recession. Notably, because
our data lack an extended “pre-intervention” period for assessing the relevance of pre-
existing trends, our assessment of potential threats must push farther than other studies
along other dimensions. Our triple-difference design is central in this regard. Further,
we present evidence on the potential relevance of biases from a comprehensive set of
labor market, macroeconomic, and housing market indicators. These data indicate quite
strongly that the recession and housing crisis were much more severe in unbound states
than in bound states. Unadjusted data on low-skilled groups” employment rates are
thus likely to yield a lower bound estimate of the magnitude of binding minimum wage
increases’ effects during this time period.

Additional methodological concerns relate to differences in the demographic compo-
sition of the low-wage samples we identify in bound states relative to unbound states.
While we do not see evidence that issues related to sample composition are biasing our
estimates, their potential relevance is inherently difficult to rule out. These concerns thus
point to caveats we must bare in mind.

Our estimates are at the high end of those found in the existing, highly contentious
literature on the minimum wage’s effects. We thus conclude by emphasizing two points.
First, though the minimum wage’s effects are generally estimated to be modest, large
effects are not uncommon in recent research that uses modern program evaluation meth-

ods and high quality data." Second, both perfectly and imperfectly competitive models

'For examples of recent research estimating small effects, see Dube, Lester, and Reich (2010), Ha-
rasztosi and Lindner (2018), and Cengiz, Dube, Lindner, and Zipperer (2018). For examples of recent
research estimating large effects, see Sabia, Burkhauser, and Hansen (2012), Meer and West (2016), Jardim,
Long, Plotnick, Van Inwegen, Vigdor, and Wething (2017), Kreiner, Reck, and Skov (2017), Baskaya and
Rubinstein (2012), and Powell (2016).



of the labor market indicate that minimum wage effects may vary dramatically across
settings. We analyze a setting in which labor demand was depressed and productivity
growth quite slow. This is a textbook case in which a minimum wage increase’s effects
may be quite large because the new minimum wage will have both deep and sustained
bite.

The paper proceeds as follows. Section 1 presents historical background on the min-
imum wage increases we analyze. Section 2 describes the data we analyze, section 3
presents our empirical methodology, and section 4 presents our results. Section 5 dis-
cusses potential threats to the validity of our research designs, along with evidence on
their relevance. Section 6 relates our estimates to other research in the minimum wage
literature. Section 7 discusses our estimates’” implications for the minimum wage’s effects

on aggregate employment following the Great Recession. Section 8 concludes.

1 The Late 2000s Increases in the Federal Minimum Wage

We estimate the minimum wage’s effects on employment and income trajectories
using variation driven by federally mandated increases in the minimum wage rates ap-
plicable across the U.S. states. On May 25, 2007, the 110th Congress legislated a series
of minimum wage increases through the “U.S. Troop Readiness, Veterans” Care, Katrina
Recovery, and Iraq Accountability Appropriations Act.” Increases went into effect on
July 24 of 2007, 2008, and 2009. In July 2007, the federal minimum wage rose from $5.15
to $5.85, in July 2008 it rose to $6.55, and in July 2009 it rose to $7.25.

Panel A of Figure 1 shows our division of states into those that were and were not
bound by changes in the federal minimum wage. We base this designation on whether

a state’s January 2008 minimum wage was below $6.55, rendering it bound by entirety



of the July 2009 increase.?> Using Department of Labor (DOL) data on states” prevailing
minimum wage rates, we designate 27 states as fitting this description.

Panel B of Figure 1 shows the time paths of the average effective minimum wages in
the states to which we do and do not apply our “bound” designation. Two characteristics
of the paths of the minimum wage rates in unbound states are worth noting. First, their
average minimum wage exceeded the average minimum wage applicable in the bound
states by roughly $1 prior to the passage of the 2007 to 2009 federal increases. Sec-
ond, these states voluntarily increased their minimum wages well ahead of the required
schedule. On average, the effective minimum wage across these states had surpassed
$7.25 by January of 2008. This group’s effective minimum wages rose, on average, by
roughly 20 cents between August 2008 and August 2012. By contrast, bound states saw
their effective minimum wages rise by nearly the full, legislated $0.70 on July 24, 2009.
From 2006 to 2012, the average effective minimum wage rose by $1.42 in the “unbound”

states and by $2.04 in the “bound” states.

2 Data Sources and Primary Analysis Sample

We estimate the effects of minimum wage increases using data from the 2008 panel
of the Survey of Income and Program Participation (SIPP). In the 2008 SIPP panel, we
analyze a sample restricted to individuals aged 16 to 64 for whom the relevant employ-

ment and earnings data are available for at least 36 months between August 2008 and

2Our “bound” designation has several relevant features. First, because we analyze data from the 2008
SIPP panel, which began during the summer of 2008, our designation focuses on the lone federal minimum
wage increase enacted during our analysis sample. Second, our January 2008 designation ensures that our
estimates are not affected by potentially endogenous state decisions made during the months immediately
preceding the federal policy variation on which we focus. Third, our use of a “bound” indicator isolates
variation driven by the federal increase from state increases driven by inflation indexation provisions.
Because inflation indexed increases were long forecastable by firms, their contemporaneous economic
effects may differ from the effects of the increases in which we are primarily interested (Brummond and
Strain, Forthcoming). In robustness analyses, we show that our findings are not sensitive to making
moderate changes to the basis for our “bound” designation.
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July 2012. For each individual, this yields up to 12 months of data preceding the July
2009 increase in the minimum wage.

In the low-wage samples on which we focus, hourly wage rates are reported directly
for 77 percent of the observations with positive earnings. For the remaining 23 percent,
we impute hourly wages as earnings divided by the individual’s usual hours per week
times their reported number of weeks worked. We use these 12 months of baseline wage,
hours, and earnings data to divide the working age population into several groups.

The “target” group we analyze includes those most directly impacted by the fed-
eral minimum wage. For our primary analysis sample, the target group includes those
whose average wage, when employed during the baseline period, was less than $7.50.3
A second group includes individuals whose average baseline wages were between $7.50
and $8.50. We view this as a group that might be moderately impacted by both direct
and/or spillover effects of minimum wage increases. A third group includes individuals
whose average baseline wages were between $8.50 and $10.00. Guided by the baseline
wage data, we characterize these individuals as a comparison group of low-skilled work-
ers for whom increases in the effective minimum wage had neither a mechanical effect
nor any apparent spillover effect. The remainder of the population consists of those
who were not employed throughout the baseline period and those employed at average
baseline wage rates greater than $10.00.

Table 1 presents summary statistics on the primary SIPP samples we analyze. The
data highlight that, as intended, “target” group individuals in bound states were far

more likely than “target” individuals in unbound states to have baseline wage rates

3The average is calculated over months in which the individual was employed, excluding months
when not employed. The measure’s intent is to capture the individual’s average marginal product as
remunerated by the firms for which he or she works. One consequence of this approach is that our
“target” individuals do not include individuals who were out of employment throughout the baseline
period. We analyze such individuals separately to ensure that we do not fail to capture potential effects
on employment entry.



between $5.15 and $7.25. The summary statistics also point to demographic differences
between the target samples in bound and unbound states that are of potential concern.
For example, target group individuals in bound states are moderately younger and less
likely to have completed at least some college education than target group individuals in
unbound states. They are also more less likely to be sub-minimum wage workers. These
differences are a potential concern for our analysis to the extent to which they would
lead individuals to have different counterfactual employment trajectories. We discuss
this concern in considerable detail in sections 5 and B.2.2.

We supplement the SIPP data with data on several key variables that proxy for the
macroeconomic environment associated with the Great Recession. These data include a
house price index from the Federal Housing Finance Administration (FHFA), aggregate
state income per capita from the Bureau of Economic Analysis (BEA), and state level

employment and unemployment rate data from the Bureau of Labor Statistics (BLS).

3 Strategy for Estimating the Minimum Wage’s Effects

This section presents our regression frameworks and discusses the key assumptions
required for our estimates to yield causal effects of the minimum wage changes we
analyze. Our initial estimates, conducted on a sample consisting of the “target” group

described above, take the following, dynamic difference-in-differences form:

Yist = Y. BpBounds x Period,, ) + a1 States + a, Time;
p(t)#0

+ ag Individual; + Xj s ¢y + €4 (1)

We control for the standard features of difference-in-differences estimation, namely sets

of state, States, and time, Time;, fixed effects. Our ability to control for individual fixed
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effects, Individual;, renders controls for individual-level, time-invariant characteristics
redundant. The vector Xj ¢+ contains sets of time varying controls that differ across the
robustness checks we implement. The controls of greatest interest include proxies for
macroeconomic conditions and flexible, time-varying controls for demographic charac-
teristics. While we explore our estimates’ robustness to incorporating a broad range of
proxies for macroeconomic conditions, our baseline is a parsimonious specification in
which X only includes the FHFA housing price index, which proxies for the state-
level severity of the housing crisis.# The variable Bound; is an indicator set equal to
1 if a state’s January 2008 minimum wage was below $6.55, rendering it bound by the
entirety of the July 2009 minimum wage increase.

Equation (1) allows for dynamics motivated by data we present below. Specifically,
we code May to July 2009 as a “Transition” period. Prior months correspond to the
baseline, or period p = 0. August 2009 through July 2010 is period “Post 1” and all
subsequent months are period “Post 2.”

The primary coefficients of interest are Ppog; 1(y) and Ppogt (). These are the coeffi-
cients on interactions between our time period indicators and our “Bound” indicator.
The coefficients Bpyg; 1 (1) and Ppogt »(1) are thus estimates of the differential evolution of
the dependent variable in states that were bound by the new federal minimum wage rel-
ative to states that were not bound. We analyze several dependent variables (Y;;), with
the primary variable of interest being an indicator for whether individual 7 is employed.
We calculate the standard errors on these coefficients allowing for correlation clusters in

the errors, ¢; 5 ;, at the state level.

4It is not uncommon for minimum wage studies to control directly for a region’s overall employment
or unemployment rate. Conceptually, we find it preferable to exclude such variables because they may
be affected by the policy change of interest. The house price index is a conceptually cleaner, though
still imperfect, proxy for time varying economic conditions that were not directly affected by minimum
wage changes. Our results are essentially unaffected by the inclusion of additional state macroeconomic
aggregates in Xjg¢. An analysis of our baseline result’s robustness along this margin can be found in
Appendix Table B.1.



In addition to the difference-in-differences estimates associated with equation (1),
we present estimates from a triple-difference estimator. When implementing the triple-
difference estimator, we use individuals with average baseline wage rates between $8.50
and $10.00 as a “within-state control” group. The triple-difference estimator, which
augments equation (1) with group-by-time-period effects, group-by-state effects, and

state-by-time-period effects, appears below:

Yigr = Z Bp(rPeriod,,;y x Bounds x Targetg(i)
p(t)#0

+ a1 0 Stateg x Perlodp(t) + txzs’g(i)States X Targetg(i) + ac3t,g<i>T1met X Targetg(i)

+ a4 States + a5, Time; + ap Individual; + Xistg(i)Y T €is,t- (2)

In this equation, the coefficients Bpog 1(;) and Ppost o() are estimates of the differential
change in employment among low-skilled individuals, comparing those in “bound”
states to those in “unbound” states, net of any differential employment changes ex-
perienced by individuals with moderately higher baseline wage rates.

The key question for evaluating our estimation frameworks is whether factors other
than the minimum wage have contributed to any differential employment changes we
estimate. The key assumption is that the regression models” error terms are uncorre-
lated with the policy variables of primary interest. In our setting, there are two principle
threats to this assumption. The first and most obvious concern is that forces underlying
the Great Recession may have been differentially severe in either the treatment group
or the control group. A second concern is that differences in the characteristics of indi-
viduals in our samples from “bound” and “unbound” states lead them to have different
counterfactual employment trajectories for reasons unrelated to the minimum wage. We

take both of these concerns quite seriously and present substantial evidence on their
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potential relevance. To maintain the linearity of the paper’s exposition, we reserve this

discussion for section 5, after we have presented our primary results.

4 Analysis of the Minimum Wage’s Effects

This section presents estimates of equations (1) and (2), along with simple time series
tabulations of the data that underlie the estimates. We begin by verifying that the en-
acted minimum wage increases shifted the wage distributions of workers with average
baseline wages below $7.50 as intended. We then estimate the minimum wage’s effect on
employment, after which we explore several additional outcomes relevant to the welfare

of affected individuals and their families.

4.1 Effects on Low-Skilled Workers” Wage Distributions

Figure 2 presents time series tabulations of the unadjusted data underlying our esti-
mates of equations (1) and (2). The sample underlying Panels A, C, and E corresponds
with the “target” sample. The sample underlying Panels B, D, and F consists of individ-
uals with average baseline wage rates between $7.50 and $10.00.

The panels in row 1 of Figure 2 plot the fraction of individuals that, in any given
month, had an hourly wage between $5.15 and $7.25. Prior to the implementation of the
$7.25 federal minimum, individuals in states that were bound by the federal minimum
wage were much more likely to have wages in this range than individuals in unbound
states.> These fractions began converging after April 2009, motivating our treatment of
May through June 2009 as a “transition” period in our regression analysis. Panel B shows

that the wages of individuals with average baseline wages between $7.50 and $10.00 per

5Those in bound states spent roughly 37 percent of their months in jobs with wages between $5.15
and $7.25, or half of the months during which they were employed. By contrast, individuals in unbound
states spent 22 percent of their baseline months in jobs with hourly wages between $5.15 and $7.25.
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hour were largely unaffected by the increase in the federal minimum.

The histograms in the panels of Figure 3 present the distribution of baseline wages
for the groups on which our analysis focuses.® As shown in Panel A, the histogram for
workers with average baseline wages below $7.50 has substantial mass associated with
monthly wage rates between $6.50 and $7.50. Panel B shows that workers with average
baseline wages between $7.50 and $8.50 have far less, though non-trivial, mass in the
affected region. Panel C reveals workers with average baseline wages between $8.50 and
$10.00 to be low-skilled workers who spent essentially none of their baseline months at
affected wage rates.

Consistent with what one would predict using the baseline wage histograms, the esti-
mates in Figure 3 and in rows 1 through 3 of Table 2 reveal that minimum wage increases
had significant effects on the wage distributions of workers with average baseline wage
rates less than $7.50, modest effects on those with average baseline wages between $7.50
and $8.50, and no detectable effect on those with average baseline wages between $8.50
and $10.00. Panel A of Figure 3 shows that, for individuals with average baseline wages
below $7.50, the wage distribution shifted significantly out of precisely the targeted re-
gion. As summarized in Table 2’s column 1, this group’s probability of having a wage
between $5.15 and $7.25 declined by just over 16 percentage points relative to the control
group. This mass does not shift exclusively to the new federal minimum, as a portion

collects between $7.50 and $8.00.

4.2 Baseline Results on Employment

Panels C and D of Figure 2 plot employment time series for individuals in our “tar-
get” and “within-state control” groups, separately in bound and unbound states. Panel

C shows that low-skilled workers in states with low minimum wages initially had mod-

®Note that the histograms exclude the large mass of observations with no earnings.
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erately higher employment rates, by nearly 4 percentage points, than those in states with
higher minimum wages. As wages adjusted to the new federal minimum, this baseline
difference narrows. Over subsequent years, the employment of those in bound states
is, on average, roughly 1 percentage point less than that of low-skilled individuals in
unbound states. Relative to the baseline period, the differential employment change ob-
servable in the unadjusted data is 4 percentage points in the first year and 5 percentage
points in subsequent years.

If these employment changes were driven primarily by cross-state differences in the
severity of the Great Recession, similar (perhaps slightly smaller) changes would be ex-
pected among workers with modestly greater skills. Panel D shows that the employment
of workers with average baseline wages between $7.50 and $10.00 changed similarly in
bound and unbound states between the initial and later years of the sample period. The
forces underlying the differential employment changes presented in Panel C were thus
unique to the segment of the labor market that was directly affected by this period’s
minimum wage increases. Appendix Figures A.1 and A.2 further translate the unad-
justed data into time series that highlight the dynamics with which differential changes
in employment arose. Further details on the construction of the series in these figures
can be found in their respective notes.

Table 2’s columns 4 through 6 present estimates of equation (1) in which the outcome
is an indicator for being employed. Column 4 reports the result for individuals with
average baseline wages less than $7.50. The coefficient in row 1 implies that binding
increases in the federal minimum wage resulted in a 4.4 percentage employment point
decline between the baseline period and the following year. The decline relative to
baseline averaged 6.6 percentage points over the two subsequent years.

Column 5 shows the result for the group with average baseline wages between $7.50

and $8.50. The estimated effect of the minimum wage on this group’s employment is
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statistically indistinguishable from o, with a medium-run point estimate of negative 2.6
percentage points. Finally, column 6 shows the result for the group with average baseline
wages between $8.50 and $10.00. The estimated effect on this group’s employment is
a statistically and economically insignificant negative 0.2 percentage point. Like the
unadjusted data from Figure 2, these results reveal that estimates of equation (2) will
yield results similar to estimates of equation (1). This is confirmed in the first column
of Table 3, in which panel A presents estimates of equation (1) while panel B presents
estimates of equation (2).

Appendix Table A.1 further fleshes out our estimates of the effect of binding min-
imum wage increases on employment across the adult population. To the results re-
ported in Table 2, it adds estimates associated with adults who were either not employed
throughout the baseline period (column 1) or whose average baseline wages were equal
to or greater than $10.00 (column 5). The estimates for individuals with relatively high
baseline wages is economically and statistically indistinguishable from o. The estimate
for those who were not employed at baseline is modestly negative, suggesting an in-
crease in the difficulty of labor force entry.

We conclude this subsection by converting our estimates into an elasticity of our
target group’s employment with respect to the minimum wage. Our medium-run es-
timate is that a binding July 2009 minimum wage increase reduced our target group’s
employment rate by 9 percent (6.6 percentage points on a baseline employment rate of
72 percent). The differential minimum wage increase, comparing bound and unbound
states, also averaged 9 percent (60 cents on a base of $6.55). The implied elasticity of the
target group’s employment with respect to the minimum wage is thus roughly -1. We

relate our estimate to prior research in section 6.
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4.3 Further Employment Outcomes, Average Income, and Poverty

Table 3 reports the results of a more in depth analysis of the minimum wage’s ef-
fects on employment and income related outcomes. In Table 3’s second column we
present evidence of a novel channel through which job markets may respond to mini-
mum wage increases. Specifically, we estimate that binding minimum wage increases
modestly increased the probability that targeted individuals work without pay, perhaps
in internships, by 1.7 percentage points. Between disemployment and work without pay,
column 3 reports a combined 8 percentage point reduction in paid employment. Panels
E and F of Figure 2 present unadjusted time series for this “no earnings” outcome.

Table 3’s columns 4 and 5 report the effect of binding minimum wage increases on
average monthly incomes. Column 4 reports the effect on individual-level income while
column 5 reports the effect on family-level income.” In our difference-in-differences
specification, we estimate that binding minimum wage increases reduced the average
monthly income of low-skilled individuals by $92 in the short-run and $144 in the
medium-run. Results are slightly larger, though estimated with less precision, in our
triple-difference specification.®

What accounts for the earnings declines we observe? Targeted individuals in bound
states had positive earnings in 61 percent of baseline months. In 28 percent of months
they lacked employment and in 11 percent they worked with no earnings. Average
income for the target sample was $750 across all baseline months, and thus roughly
$1,230 in months with positive earnings. For the short run (i.e., year 1), we estimated a

5.9 percentage point decline in the probability of having positive earnings. This effect

7We censor these outcomes at $7,500 and $22,500 per month respectively. This affects fewer than 1
percent of the observations in our “target” group, which are associated with incomes far beyond those
attainable through minimum wage employment.

8Robustness across equations (1) and (2) is particularly relevant for outcomes involving income. It
reassures us that the results are not spuriously driven by convergence in the control-group workers’
incomes towards the relatively high per capita incomes associated with the states in which they live.
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is thus directly associated with an average decline of roughly $73, or $1,230 x 0.059.
The decline in months with positive earnings rises to 8.2 percentage points over the
following two years, implying a direct earnings decline of $101. Gains for workers
successfully shifted from the old minimum to the new minimum offset relatively little
of this decline.?

The effects of lost employment rise over time due to lost experience. Minimum wage
workers tend to be on the steep portion of the wage-experience profile (Murphy and
Welch, 1990). Using mid-198os SIPP data, Smith and Vavrichek (1992) found that 40 per-
cent of minimum wage workers experienced wage gains within 4 months and that nearly
two-thirds did so within 12 months. The median gain among the one-year gainers was
a substantial 20 percent. Among those not employed or working without pay, foregone
wage growth of these magnitudes brings the implied medium-run earnings decline to
$130.7° Targeted workers who maintain employment may also experience slow earnings
growth if employers reduce opportunities for on the job training.

Our estimates of the minimum wage increase’s effect on income are initially some-
what surprising. As illustrated above, however, they follow from the magnitude of our
estimated employment effects coupled with two more conceptually novel factors. These

factors include a modest “internship” effect and effects on income growth through re-

9Recall that we estimated a 16 percentage point decline in the probability of having a wage between
$5.15 and $7.25. Nearly half of this turns out to involve shifts into unemployment or unpaid work. The
wage increase for the remaining 8 percentage points was roughly 10 percent (from the $6.55 minimum
for 2008 to the $7.25 minimum for 2009). A 10 percent increase on the $1,213 base, realized by 8 percent
of workers, averages to a gain of $10. Measurement error in self-reported wage rates likely leads this
approach to understate the true gain; it likely attenuates our estimates of the minimum wage’s bite on the
wage distributions of low-skilled workers. An alternative approach, likely generating an upper bound, is
to infer the minimum wage’s bite from the data displayed in Figure 2. Figure 2’s panel A showed that low-
skilled workers in bound states saw their probability of reporting a wage between $5.15 and $7.25 decline
by roughly 35 percentage points from a base of just over 40 percentage points. Even the 35 percentage
points of bite one could maximally infer from Figure 2 implies quite modest offsets of the income losses
associated with disemployment, work without pay, and lost experience accumulation.

°Two years of early-career earnings growth at 15 percent per year would bring earnings from a baseline
of $1,230 to $1,627. An 8.2 percentage point decline in months at such earnings implies an average
reduction of $133.
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duced experience accumulation.

We next estimate the minimum wage’s effects on family-level outcomes. On average
in our sample, each targeted worker is in a family with 1.2 targeted workers. This is
roughly the average of the ratio of our estimates of the minimum wage increase’s effect
on family-level income to its effect on individual-level income. In the difference-in-
differences specifications, for example, the short-run effect on individual-level income is
-$92 per month while the estimated effect on family-level income is -$118 (the medium-
run estimates are -$144 and -$273). Finally, column 6 shows that the effect of binding
minimum wage increases on the incidence of poverty was statistically indistinguishable
from o. Unsurprisingly, given our finding on family-level earnings, the point estimate
for the medium-run effect on the likelihood of being in poverty is positive.

Figure 4 shows the unadjusted time trends that underlie our estimates for the effects
of this period’s minimum wage increases on individual income, family income, and the
probability of being in poverty. Figures A.1 and A.2, which were discussed earlier in the
context of our employment results, further translate the unadjusted data into time series
that trace out the dynamics with which differential changes in individual earnings and
family incomes arise. In all cases, it is quite readily apparent how the data in Figures 4,

A.1, and A.2 translate into the regression-adjusted estimates in Table 3.

4.4 Transitions out of Low-Wage Work

We next analyze income growth through the lens of economic mobility. Concern
regarding the minimum wage’s effects on upward mobility has a long history (Feldstein,
1973). There exists little direct evidence, however, of the minimum wage’s effects on
individuals’ transitions into employment at higher wages and earnings levels.

Because we observe individuals for four years, we are able to track transitions of low-

wage workers into middle and lower middle class earnings. The data reveal that initially
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low-wage workers spend non-trivial numbers of months with earnings exceeding those
of a full time, minimum wage worker. Consider earnings of $1500, which could be
generated by full time work at $8.66 per hour. During the first year of our sample,
workers with average baseline wages less than $7.50 earn more than $1500 in 8 percent
of months. By the sample’s last two years this rises, adjusting for inflation, to 18 percent.
We investigate the minimum wage’s effects on the likelihood of reaching such earnings.

Table 4 reports the results. We find significant reductions in economic mobility, in
particular for transitions into lower middle class earnings. For the full sample with
average baseline wages less than $7.50, the difference-in-differences estimate implies that
binding minimum wage increases reduced the probability of reaching earnings above
$1500 by 4.7 percentage points. As with previous results, this finding cannot readily be
explained by cross-state differences in economic conditions. Netting out the experience
of individuals with baseline wages between $8.50 and $10.00 moderately increases the
point estimate to 5.4 percentage points.

The estimated reductions in the probability of reaching lower middle class earnings
levels are particularly meaningful for low-skilled workers with no college education. In
our estimates of equations (1) and (2), the estimated reduction in this group’s probability
of earning more than $1500 per month is, respectively, one third and one half of the con-
trol group’s end-line probability of having such earnings. For those with at least some
college education, the estimated reductions average less than one fifth of the control
group’s end-line probability of having such earnings. Figure 5 presents the unadjusted
data underlying these results.

We next examine the probability of reaching the middle-income threshold of $3000
per month. For the full sample, we estimate that binding minimum wage increases
reduced this probability by 1.7 percentage points. In the difference-in-differences spec-

ification, this estimate is statistically distinguishable from o at the 10 percent level; in
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the triple-difference specification this is not the case, although the point estimate is es-
sentially unchanged. Though our sub-sample analysis has little precision, the average
medium-run effect appears to be driven primarily by those with at least some college
education.

We interpret the evidence as implying that binding minimum wage increases reduced
the medium-run class mobility of low-skilled workers. The dynamics of our estimated
employment and class mobility results are suggestive of the underlying mechanisms.
Our employment results emerge largely during the first year following the increase in
the federal minimum wage. By construction, our mobility outcomes are not outcomes
that can be affected by the loss of a full time minimum wage job. Effects on mobility into
lower middle class earnings only emerge over subsequent years. It appears that binding
minimum wage increases blunted these workers’ prospects for medium-run economic
mobility by reducing their short-run access to opportunities for accumulating experience
and developing skills. This period’s minimum wage increases may thus have reduced
upward mobility by making the low rungs on the earnings ladder more difficult for

low-skilled workers to reach.

5 Our Estimation Framework’s Strengths and Weaknesses

As with any empirical analysis, our framework and data come with distinct disad-
vantages as well as advantages. We begin this section by summarizing their distinct
advantages. We then discuss two primary sources of potential bias in our estimates,
namely variations in the severity of the Great Recession and issues connected to the

composition of our analysis sample. Finally, we discuss statistical inference.
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5.1 Our Estimation Strategy’s Key Strengths

The key strengths of our estimation strategy relate to its capacity to describe the
minimum wage’s effects on a broad population of targeted workers. Past work focuses
primarily on the minimum wage’s effects on particular demographic groups, such as
teenagers (e.g., Card (1992) and Neumark and Wascher (1995)), and/or specific indus-
tries, like food service and retail (e.g., Dube, Lester, and Reich (2010)). While mini-
mum and sub-minimum wage workers are disproportionately represented among these
groups, both are selected snapshots of the relevant population. In contrast, we estimate
the minimum wage’s effects on a broader population of low-skilled workers.'* Our sam-
ple consists primarily of low-skilled adults, who are more relevant than teenagers when
analyzing the minimum wage from an anti-poverty policy perspective.

A second advantage of our estimation strategy relates to our ability to provide ev-
idence on the relevance of sources of bias over which the literature has long been in
conflict. The SIPP gives us 12 months of baseline wage data with which we can identify
low skilled individuals. This has two key benefits. First, we are able to pinpoint “target”
groups more intensely affected by minimum wage increases than the analysis groups in
many studies. Second, we are able to pinpoint workers who were not directly affected
yet, as evidenced by their wage rates, were only moderately more skilled than the “tar-
get” workers. We use this second group to construct a set of within-state counterfactuals
that proxy for otherwise unobserved shocks to the low-skilled labor market. This en-
ables us to check and account for labor market shocks experienced by workers who are
quite similar to the minimum wage workers of primary interest.

Our data and framework enable us to generate two additional novel contributions. A

tirst point of interest is that we are able to provide evidence from a very particular but

"Linneman (1982) similarly discusses this benefit of analyzing individual-level panel data in the con-
text of minimum wage increases enacted during the 1970s.
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important historical episode, namely the Great Recession and its aftermath. Efforts to
understand this period’s labor market developments have filled many pages in leading
economics journals, and we provide a novel contribution to that literature. Finally, we
are able to investigate outcomes that can only be investigated using longitudinal data.
Specifically, we are able to provide novel evidence on the minimum wage’s effects on

earnings trajectories.

5.2 Threats Associated with Macroeconomic Conditions

In addition to the advantages discussed above, our data and setting come with weak-
nesses. As in any observational study, there are standard threats to interpreting Bp (1)
and Ppgt (1) from equation (1) as unbiased, causal estimates of the effect of binding min-
imum wage increases. The primary threat to our estimation framework is the possibility
that bound and unbound states experienced housing crises of different average severity.
In the remainder of this subsection, we discuss the available evidence on the relevance
of this threat.

An important limitation to our analysis is that we lack a long “pre-intervention”
period during which we are able to examine the relevance of pre-existing trends." This
heightens the importance of other features of our analysis. In particular, our case for
causal identification rests to a significant degree on our triple-difference design and on
the comprehensiveness of the variables we have examined as potential proxies for the
shocks that occurred during the time period we analyze.

Figure 6 presents data from the BLS, the BEA, and the FHFA on the macroeconomic

experiences of bound and unbound states during the Great Recession. The data reveal

»We note, however, this may be a classic setting in which “pre trends” estimated on a longer pre-
intervention period would be strongly misleading. Research by Charles, Hurst, and Notowidigdo (2016)
highlights that the local magnitudes of the housing bubble’s upswing and downswing were fairly sym-
metric. Consequently, state-specific “pre trends” estimated during the boom would tend to project future
shocks with the opposite sign of the mean-reverting shocks that occurred in practice.
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that the Great Recession was significantly more severe in the states that comprise the
control group than in the states that comprise the treatment group. From 2006 to 2012,
income per capita declined by just over $1,000 less in the bound states than in the un-
bound states. The overall employment rate declined half a percentage point less, the
prime aged employment rate declined nearly a full percentage point less, and the un-
employment rate rose just over 1 percentage point less. Finally, the median house price
index declined dramatically less, while overall construction output declined roughly 12
percent less. Consequently, analyses that do not adjust for variations in the severity of
the underlying recession will tend to be biased towards positive values. The robustness
analyses summarized below are consistent with this assessment.

We present a first set of robustness analyses in table A.2. The results in column 1
replicate the findings from Table 3’s column 1. Column 2 presents results in which we
exclude all controls for states” macroeconomic conditions. Column 3 introduces state-
specific linear time trends. Column 4 incorporates extensive sets of age, education, and
family-size indicators interacted with linear time trends. Column 5 alters our panel
balance criterion. Finally, for columns 6 and 7 we modify our criteria for categorizing
the bound and unbound states.’> The medium-run point estimates in Table A.2 range
from -4.8 to -8.5 percentage points. Appendix Tables A.3, A.4, A.5, and A.6 show that
the effects we estimate on all of our primary outcomes of interest are fairly robust to this
same set of specification checks.

For further analysis of the minimum wage’s effects on employment, we refer read-

ers to appendix B.2. Here we emphasize, as shown in appendix Table B.1, that our

BColumn 6 drops unbound states in which the January 2008 minimum wage was less than $7.00, as
such states were moderately bound by subsequent increases in the federal minimum. Column 7 removes
from the sample any bound state with a January 2009 minimum wage above $6.55. Our baseline desig-
nation uses states’ January 2008 minimum wage rates to ensure that it is based on decisions made before
our sample begins. We observe that 4 states (Montana, Nevada, New Hampshire, and New Mexico) with
January 2008 minimum wage rates below $6.55 voluntarily increased their minimums before they were
required to do so.
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results are robust to augmenting our regressions with controls for a range of additional
direct proxies for variations in macroeconomic conditions. These include the aggre-
gate employment rate, aggregate income per capita, a measure of stimulus spending, a
bartik-style control for exposure to industries in decline, and additional variables of po-
tential interest. Across Tables A.2 and B.1, the medium-run estimate of the effect of this
period’s binding minimum wage increases ranges from -4.8 to -8.6 percentage points.
Unsurprisingly, the smallest estimates result from specifications in which the covariates
in the regression include no direct proxies for the fact that the housing decline was far
more severe in unbound states than in bound states.

As an additional check on our results, we estimate equations (1) and (2) on samples
selected through matches on the size of states” housing declines. We match states on the
size of their median house price declines between 2006 and 2012 (with values averaged
across all months in these years). To be more precise regarding the procedure, we apply
nearest neighbor matching without replacement. We then restrict the sample on the
basis of the quality of the resulting matches. Specifically, we require that the difference
in matched states” housing declines be no greater than 20 index points. The results can
be found in Table B.2. The medium-run point estimates in the table range from -6.8
percentage points to -8.7 percentage points.

Because we are working with observational data, it is of course impossible for us to
rule out every possible source of bias. We have shown that our results are robust to
controlling for a broad set of covariates that proxy for variations in the performance of
the housing market, aggregate income, and other segments of the labor market. Fur-
ther, they are robust implementing a triple-difference design in which individuals with
modest baseline wage rates are the within-state control group. Remaining biases would
thus need to involve economic forces that affect the minimum wage segment of the labor

market without having a detectable impact on modestly more skilled segments of the
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labor market or on the economy as a whole.

5.3 Threats Associated with Sample Composition

A second class of concerns involve the possibility that differences in the composition
of our bound and unbound states’ target samples may be a source of differences in their
counterfactual employment trajectories. Several differences between the samples from
bound and unbound states were apparent in Table 1’s presentation of summary statistics.
At baseline, individuals in bound states are moderately more likely to be employed, less
likely to work without pay, and less likely to be employed at sub-minimum wage rates
than are individuals in unbound states. They also tend to be slightly younger and less
likely to have obtained at least some college eduction.

Demographic differences create the risk that one might expect the employment tra-
jectories of individuals in bound and unbound states to differ. This motivated our earlier
test of our specifications” robustness to the inclusion of an extensive set of demographic
dummy variables interacted with linear time trends. We have similarly confirmed that
our estimates are robust to controlling for linear trends interacted with dummy variables
for each individual’s modal industry of employment over the baseline period.

We conduct an additional line of robustness analyses, presented in full in appendix
B.2.2, in which we alter the procedure underlying the construction of our analysis sam-
ple. Two of the alternatives involve making either greater or lesser use of imputations
when constructing the measure of average baseline wage rates along which we select
our samples. A third alternative involves selecting the samples based on percentiles
within states” wage distributions, while the fourth involves selecting samples based on
the average baseline wage rate’s distance from state-specific minimum wage rates. Both
the details of and motivations for each of these approaches are discussed more fully

in the appendix. Importantly, at least one of the alternative samples exhibits substan-
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tially greater balance along each of the dimensions along which our primary bound and
unbound state samples are unbalanced.

Across the alternative analysis samples, our baseline estimate of the medium-run ef-
fects of binding minimum wage rates ranges from -3.7 to -7.7 percentage points. Notably,
the smallest estimate comes from the most expansive, and hence least intensely treated,
sample. The estimates thus have quite similar implications for effects on population-

wide employment rates.

5.4 Inference

The standard errors reported in Tables 2, 3, and 4 are conventional cluster-robust
standard errors, with allowance for state level clusters. Simulations from Cameron, Gel-
bach, and Miller (2008) suggest that the inferences we draw on the basis of these standard
errors are likely to be appropriately conservative, as we have a setting in which “treat-
ment” applied to 27 of 51 state units. Nonetheless, we have checked for whether we
obtain similar p-values when we conduct classic randomization tests in which we iterate
over procedures in which we assign treatment at random to 27 of 51 state units.

We conduct three randomization tests. The first applies the classic approach as de-
scribed by Imbens and Rosenbaum (2005), in which we assign treatment at random
across the 51 states as they appear in our baseline analysis sample. Next, we conduct a
test in which we assign treatment to 27 of 51 states drawn at random (with replacement)
from the states in our control group. Finally, we conduct a similar test using the states
in our treatment group. In each case, we conduct 500 iterations of the exercise. The
histograms in the panels of Figure 7 plot the resulting distributions of placebo point es-
timates. The true point estimate is exceeded by one of the 500 placebo estimates in panel
A and by none in panels B or C. This provides supportive evidence that the p-values

implied by conventional cluster-robust standard errors are appropriately conservative.
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6 Analysis of Our Estimates” Magnitudes

Our estimated employment effects imply that our target group had an employment
elasticity of -1 with respect to the minimum wage. This places our estimates towards the
high end of the estimates in the existing, contentious literature on the minimum wage’s
effects on employment.’* In this section we thus emphasize two points. First, while
most estimates of minimum wage employment elasticities lie between o and -0.3, larger
elasticity estimates are quite common in recent research. Second, theory indicates that

minimum wage effects should be expected to vary substantially across settings.

6.1 Comparing Our Estimates with Previous Research

Estimates of the minimum wage’s effects in recent studies vary substantially (Neu-
mark, 2017). Several studies from the last decade find that minimum wage increases
have substantial effects on employment among low-skilled individuals. Notably, this
includes research using a randomized experiment (Horton, 2017), research using admin-
istrative employment and wage records (Jardim, Long, Plotnick, Van Inwegen, Vigdor,
and Wething, 2017; Kreiner, Reck, and Skov, 2017), and research using a variety of meth-
ods that are common in recent program evaluation literatures (Sabia, Burkhauser, and
Hansen, 2012; Baskaya and Rubinstein, 2012; Powell, 2016).">

Other work using common program evaluation methodologies concludes that em-

ployment effects are quite small and/or indistinguishable from o. Two such studies

14See, for example, research by Card and Krueger (1995); Neumark and Wascher (2008); Allegretto,
Dube, Reich, and Zipperer (2017); Neumark and Wascher (2017).

5Sabia, Burkhauser, and Hansen (2012) estimate an elasticity quite similar to ours in the specific context
of New York’s 2006 minimum wage increase. Baskaya and Rubinstein (2012) find elasticities on the order
of -0.5 in an analysis that isolates variation driven by federal minimum wage increases for a sample
extending from 1977 to 2007. Their identification strategy is motivated by evidence that state-initiated
minimum wage increases are correlated with declines in aggregate unemployment, and will thus tend to
yield estimates biased towards o. Powell (2016) analyzes minimum wage changes from 1979 to 2014 using
a generalizable synthetic control approach. He finds a teenage employment elasticity of -0.44.
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include Dube, Lester, and Reich (2010), which uses a border-county research design, and
Cengiz, Dube, Lindner, and Zipperer (2018), which uses a bunching estimator. Both
papers analyze several decades of minimum wage changes simultaneously, rather than
focusing on well-defined historical episodes. Harasztosi and Lindner (2018) also apply
a bunching estimator. They estimate small employment elasticities in the context of a
large national minimum wage increase enacted by Hungary.

Taken together, the recent literature thus includes many estimates that are both large
and small relative to the consensus around which earlier research had converged. It
is difficult to disentangle the extent to which different results are driven by sampling
variations, differences in research designs, and real differences in the minimum wage’s
causal effects across settings. Our large elasticity estimates may, in principle, be driven

by any combination of these factors.

6.2 Understanding Magnitudes: The Minimum Wage’s Bite

Theory indicates that minimum wage effects may vary dramatically across settings.
Notably, this is true in the most basic of either the competitive or monopsonistic model of
the labor market, as well as in more nuanced frameworks that showcase search frictions.
In the most basic models, a minimum wage increase’s effects will be either zero or
positive when the minimum wage lies below its “efficient” level, but negative thereafter.
Considerations related to the life cycles of firms further point to reasons why the depth
and duration of a minimum wage change’s bite can lead to nontrivial nonlinearities in
its effects (Sorkin, 2015; Aaronson, French, Sorkin, and To, 2018).1

Our setting, in which labor demand was depressed and productivity growth quite

slow, is a textbook case in which a minimum wage increase’s effects may be quite large

16Research on minimum wage changes enacted between 2011 and 2016 finds evidence that nonlineari-
ties may be quite important in practice (Jardim, Long, Plotnick, Van Inwegen, Vigdor, and Wething, 2017;
Clemens and Strain, 2018).
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because the new minimum wage will have both deep and sustained bite. From 2006 to
2014, economy-wide productivity growth averaged 1.3 percent per year. Further, work
by Bosler, Daly, Fernald, and Hobijn (2016) shows that within-skill-group productivity
growth was much lower following the recession than the aggregate productivity data
suggest. From 2008 to 2010, for example, they find that overall productivity growth was
buoyed by a 0.9 percentage point contribution from changes in “labor quality.” That
is, productivity growth was artificially inflated by declines in employment among low-
skilled groups. Due to slow productivity growth and modest inflation, rational firms
would have expected the minimum wage’s rise from $5.15 to $7.25 to have much larger
implications for the costs of hiring low-skilled individuals than would more modest

minimum wage increases enacted under stronger economic conditions.

7 Implications for Aggregate Employment

In this section we consider what our estimates imply for the minimum wage’s effects
on aggregate employment during the Great Recession. We do this in three steps. First,
we infer aggregate within-sample employment declines by multiplying our baseline es-
timates by the population share implied by sample weights. Second, we discuss the
difficult question of whether our estimates might extrapolate to either the initial phases
of the federal minimum wage increase or to the increases enacted in the unbound states.
Third, we discuss additional research on this same period’s minimum wage changes that
draws on data from the Current Population Survey (CPS).

We have estimated local average treatment effects for the differentially binding por-
tion of the federal minimum wage increases enacted from 2007 to 2009. We estimate that
this differential increase reduced our target sample’s employment rate by 6.6 percent-

age points. The estimates in Table A.1 reveal little evidence of net employment changes
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across other groups of working age individuals. Applying the relevant weights, the tar-
get group accounts for 7.4 percent of the U.S. population aged 16 to 64. A 6.6 percentage
point decline in this group’s employment thus implies a 7.4 x 0.066 = 0.49 percentage
point decline in the employment-to-population ratio in fully bound states.

As noted in the previous section, theory provides reason to expect the minimum
wage’s effects to be strongly non-linear and perhaps non-monotonic. We thus hesitate to
extrapolate away from the local average treatment effect we estimate. We conclude that
the best reading of the SIPP data we analyze is that minimum wage increases reduced
aggregate employment rates in bound states by at least half of a percentage point during
the Great Recession.

An overall assessment of this period’s minimum wage increases should consider ex-
isting evidence from the CPS as well as the SIPP. Several papers have analyzed this
period’s minimum wage changes using CPS data (Hoffman, 2014; Clemens, 2015; Zip-
perer, 2016; Clemens, 2017). Unsurprisingly, given the state of the literature, these papers
arrive at different conclusions. Importantly, however, there is no dispute regarding the
following descriptive statistical statement: employment rates among low-skilled individ-
uals in bound states under-performed what one would predict based on developments
in these states” housing markets, in their per capita incomes, and in moderately higher
skilled segments of their labor markets. Differential employment changes are much less
sharp in the CPS than in the SIPP, however, and the degree of low-skilled employment’s
under-performance is smaller in magnitude. An aggregation of SIPP and CPS evidence
thus points to a moderately smaller overall effect than what we infer from the SIPP data
alone. The difference between the conclusions one would tend to draw from CPS data
relative to SIPP data may be driven by some combination of sampling variations, biases
to which either the SIPP or CPS analyses are uniquely exposed, or to our ability to more

precisely isolate low-skilled individuals in the SIPP relative to the CPS.
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8 Conclusion

We use data from the SIPP to investigate the effects of the 2007 to 2009 increases in
the federal minimum wage on the employment and income trajectories of low-skilled
workers. We estimate that the minimum wage increases enacted during the Great Re-
cession had negative effects on affected individuals” employment, income, and income
growth. The SIPP data suggest that this period’s minimum wage increases reduced ag-
gregate employment rates by at least half of a percentage point in states that were fully
bound by the federal minimum wage’s rise from $5.15 to $7.25.

We emphasize that the minimum wage’s effects depend crucially on the economic
factors underlying low-skilled individuals” wages. Its intended effects can be large when
low wage rates reflect weaknesses in low-skilled individuals” bargaining positions. Its
unintended effects can be large when low wage rates reflect low demand for low-skilled
individuals” output.

Wage and productivity data reveal that the minimum wage increases we analyze had
much deeper and more sustained bite on low-skilled groups” wage distributions than
have prior minimum wage increases. This reflects both the magnitude of the minimum
wage increases we analyze and the effects of trade, technology, and the housing market
on demand for low-skilled labor. We conclude that it will be important to analyze future

minimum wage increases with reference to low-skilled labor demand’s evolution.
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Figure 1: Minimum Wage Policy Variation:

The map in panel A labels states on the basis of whether we characterize them as bound by the July 2009
increases in the federal minimum wage. We define bound states as states reported by the Department
of Labor (DOL) to have had a minimum wage less than $6.55 in January 2008. Such states were at least
partially bound by the July 2008 increase in the federal minimum and fully bound by the July 2009 increase
from $6.55 to $7.25. Panel B presents time series on the average minimum wage (weighted by population)
in the bound states relative to the unbound states. The first solid vertical line indicates the timing of the
July 2008 increase in the federal minimum wage as well as the first month of data in our samples from the
2008 panel of the Survey of Income and Program Participation. The second solid vertical line indicates the
timing of the July 2009 increase in the federal minimum wage.
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Evolution of Key Employment Outcomes

Panel A: Wage Between $5.15-$7.25 Panel B: Wage Between $5.15-$7.25
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Figure 2: Evolution of Key Employment Outcomes in Bound and Unbound States:

Bound and unbound states are defined as in previous figures. The figure plots the evolution of three
wage, employment, and earnings related outcomes for groups of low-skilled workers. In all cases the
series are constructed by the authors using data from the 2008 panel of the Survey of Income and Program
Participation (SIPP). In column 1, the samples in each panel consist of individuals whose average baseline
wages (meaning wages when employed between August 2008 and July 2009) are less than $7.50. In column
2, the samples in each panel consist of individuals whose average baseline wages are between $7.50 and
$10.00. In row 1, the reported outcome is the fraction of observations for which an individual’s wage
falls between $5.15 and $7.25. In row 2, the reported outcome is the fraction of observations for which
an individual is employed. In row 3, the reported outcome is the fraction of observations for which an
individual has zero earnings. In each panel, the solid vertical line indicates the timing of the July 2009
increase in the federal minimum wage. The dashed vertical line indicates the April 2009 beginning of the
transition of wages out of the range between the old and new federal minimum; the date for the latter
designation is driven by the data displayed in this figure’s Panel A.
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Evolution of Key Income Outcomes
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Figure 4: Evolution of Key Income Outcomes in Bound and Unbound States:

Bound and unbound states are defined as in previous figures. The figure plots the evolution of three
earnings related outcomes for groups of low-skilled workers. In all cases the series are constructed by
the authors using data from the 2008 panel of the Survey of Income and Program Participation (SIPP). In
column 1, the samples in each panel consist of individuals whose average baseline wages (meaning wages
when employed between August 2008 and July 2009) are less than $7.50. In column 2, the samples in each
panel consist of individuals whose average baseline wages are between $7.50 and $10.00. In row 1, the
reported outcome is individual-level income. In row 2, the reported outcome is family-level income. In
row 3, the reported outcome is poverty status. In each panel, the solid vertical line indicates the timing
of the July 2009 increase in the federal minimum wage. The dashed vertical line indicates the April 2009
beginning of the transition of wages out of the range between the old and new federal minimum.
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Probabilities of Reaching Middle Class Earnings
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Figure 5: Probabilities of Reaching Middle Class Earnings:

Bound and unbound states are defined as in previous figures. In all panels, the figure plots the evolution
of the fraction of all in-sample individuals with earnings greater than $1500, which is equivalent to full
time work at a wage of $8.66. The series are constructed by the authors using data from the 2008 panel
of the Survey of Income and Program Participation (SIPP). In column 1, the samples in each panel consist
of individuals whose average baseline wages (meaning wages when employed between August 2008 and
July 2009) are less than $7.50. In column 2, the samples in each panel consist of individuals whose average
baseline wages are between $7.50 and $10.00. Row 1 presents tabulations of the outcome of interest for the
full sample of individuals as defined above. In row 2 the sample is limited to individuals with no college
education, while in row 3 the sample is limited to individuals with at least some college education. In
each panel, the solid vertical line indicates the timing of the July 2009 increase in the federal minimum
wage. The dashed vertical line indicates the April 2009 beginning of the transition of wages out of the
range between the old and new federal minimum.
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Table 1: Baseline Summary Statistics by Treatment Status and Average Baseline Wages

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

Ave. Baseline Wage Wage < $7.50 $7.50-$8.49 $8.50-%9.99
Treatment Status Bound Not Bound Bound NotBound Bound Not Bound
Wage $5.15-$7.25 0.373 0.217 0.0775 0.0402 0.0320 0.0220
(0.484) (0.412) (0.267) (0.196) (0.176) (0.147)
Employed 0.718 0.684 0.775 0.743 0.851 0.824
(0.450)  (0.465)  (0.418)  (0437)  (0.356)  (0.381)
Unpaid Work 0.110 0.142 0.0536 0.0527 0.0448 0.0492
(0.313) (0.349) (0.225) (0.223) (0.207) (0.216)
No Earnings 0.392 0.459 0.279 0.310 0.193 0.225
(0488)  (0.498)  (0.448)  (0462)  (0.395)  (0.418)
Num hours worked/week  24.44 23.76 27.00 23.89 31.57 29.66
(18.50)  (19.23)  (17.61)  (16.93)  (1589)  (16.63)
Income 743.7 754.2 980.5 866.5 1317.9 1267.4
(962.0) (1008.1) (911.1) (911.6) (968.9) (1030.7)
Below FPL 0.294 0.256 0.217 0.237 0.177 0.170
(0.456)  (0.436)  (0.412)  (0425)  (0.381)  (0.376)
Age 31.58 33.02 32.51 30.30 36.24 33.65
(13.96)  (14.56)  (13.54)  (1347)  (13.09)  (13.31)
Num. of Children 1.091 1.015 1.053 1.055 0.921 0.920
(1.302) (1.281) (1.279) (1.247) (1.275) (1.187)
More than H.S. Deg. 0.564 0.628 0.572 0.569 0.584 0.589
(0.496)  (0.483)  (0.495)  (0.495)  (0.493)  (0.492)
Same Job 6+ Months 0.489 0.486 0.545 0.517 0.614 0.568
(0.500)  (0.500)  (0.498)  (0.500)  (0.487)  (0.495)
Emp. Entire Baseline 0.478 0.425 0.544 0.495 0.671 0.620
(0.500)  (0.494)  (0.498)  (0.500)  (0.470)  (0.486)
Emp. Preceding Hike 0.703 0.671 0.758 0.713 0.834 0.809
(0457)  (0470)  (0428)  (0452)  (0.373)  (0.393)
Num. of Individuals 1783 1477 1000 1262 1185 1526
Observations 20241 16857 11394 14406 13649 17526

Sources: Baseline summary statistics were calculated by the authors using data from the 2008 panel of the

Survey of Income and Program Participation. The baseline corresponds with the period extending from
August 2008 through July 2009. Columns 1, 3, and 5 report summary statistics for individuals in states we
designate as bound by increases in the federal minimum, as described in the note to Figure 1. Column 2, 4,
and 6 report summary statistics for individuals in the remaining states, which we designate as unbound.
In Columns 1 and 2, the sample consists of individuals whose average baseline wages (meaning wages
when employed between August 2008 and July 2009) are less than $7.50. In Columns 3 and 4, the sample
consists of individuals whose average baseline wages are between $7.50 and $8.50. In Columns 5 and 6,
the sample consists of individuals whose average baseline wages are between $8.50 and $10.00.
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A.1 Supplemental Tables and Figures

Unadjusted Diff-in-Diff Trends for Primary Outcomes

Panel A: Wage Between $5.15-$7.25 Panel B: Employment
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Figure A.1: Unadjusted Diff-in-Diff Trends for All Outcomes:

The figure plots trends in six wage, employment, and earnings related outcomes for groups of low-skilled
workers. In all cases the series are constructed by the authors using data from the 2008 panel of the
Survey of Income and Program Participation (SIPP). Each series can be described as plotting trends in
“unadjusted differences-in-differences.” This involves two steps. First, the series for bound and unbound
states are centered relative to the baseline period. Second, the series for unbound states is subtracted
from the series for bound states. Series names are provided in the title for each panel in the figure. In
each panel, the solid vertical line indicates the timing of the July 2009 increase in the federal minimum
wage. The dashed vertical line indicates the April 2009 beginning of the transition of wages out of the
range between the old and new federal minimum; the date for the latter designation is driven by the data
displayed in this figure’s Panel A.
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Unadjusted Triple-Diff Trends for Primary Outcomes

Panel A: Wage Between $5.15-$7.25 Panel B: Employment
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Figure A.2: Unadjusted Triple-Diff Trends for All Outcomes:

The figure plots trends in six wage, employment, and earnings related outcomes for groups of low-skilled
workers. In all cases the series are constructed by the authors using data from the 2008 panel of the
Survey of Income and Program Participation (SIPP). Each series can be described as plotting trends in
“unadjusted triple-differences.” This involves three steps. First, the series for bound and unbound states
are centered relative to the baseline period. Second, the series for unbound states is subtracted from
the series for bound states. Third, the series for individuals with average baseline wage rates between
$7.50 and $10 are subtracted from the series for individuals with average baseline wages below $7.50 (the
“target” group). Series names are provided in the title for each panel in the figure. In each panel, the
solid vertical line indicates the timing of the July 2009 increase in the federal minimum wage. The dashed
vertical line indicates the April 2009 beginning of the transition of wages out of the range between the
old and new federal minimum; the date for the latter designation is driven by the data displayed in this
figure’s Panel A.
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Unadjusted Differenced Trends for Mobility Outcomes

Panel A: Earn 1500+ (DD) Panel B: Earn 3000+ (DD)
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Figure A.3: Unadjusted and Differenced Trends for Mobility Outcomes:

The figure plots trends in our economic mobility outcomes for groups of low-skilled workers. In all
cases the series are constructed by the authors using data from the 2008 panel of the Survey of Income
and Program Participation (SIPP). The series in panels A and B can be described as plotting trends in
“unadjusted differences-in-differences.” This involves two steps. First, the series for bound and unbound
states are centered relative to the baseline period. Second, the series for unbound states is subtracted from
the series for bound states. The series in panels C and D can be described as plotting trends in “unadjusted
triple-differences.” This involves three steps. First, the series for bound and unbound states are centered
relative to the baseline period. Second, the series for unbound states is subtracted from the series for
bound states. Third, the series for individuals with average baseline wage rates between $7.50 and $10 are
subtracted from the series for individuals with average baseline wages below $7.50 (the “target” group).
Series names are provided in the title for each panel in the figure. In each panel, the solid vertical line
indicates the timing of the July 2009 increase in the federal minimum wage. The dashed vertical line
indicates the April 2009 beginning of the transition of wages out of the range between the old and new
federal minimum; the date for the latter designation is driven by the data displayed in this figure’s Panel
A.
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B.2 Further Analysis of the Minimum Wage’s Effect on
Employment

This appendix presents further analysis of the minimum wage’s effect on employ-
ment. We begin with a presentation of further analysis of our baseline result’s robust-
ness, with emphasis on the potential relevance of alternative strategies for controlling
for heterogeneity in macroeconomic conditions. We next consider our baseline’s robust-
ness to alternative approaches to selecting our analysis sample using baseline wage data.
Finally, we present estimates in which we replace our treatment group with groups se-
lected using the demographic and industrial proxies used regularly in the literature. The

latter analysis facilitates a comparison of our approach with alternative research designs.

B.2.1 Further Checks on the Robustness of Our Baseline Estimates

Appendix Table B.1 provides additional evidence regarding the relevance of con-
trols for differences in the severity of the Great Recession in bound and unbound states.
Columns 1 and 2 replicate columns 1 and 2 from panel A of Table A.2. As an alter-
native to controlling for the housing price index, column 3 adds controls for state level
income and employment per capita. Column 4 adds controls for stimulus spending per
capita and two additional variables. The first, “Predicted State Income,” is a projection
of state-specific changes in aggregate output that are predictable on the basis of each
state’s historical relationship with the national business cycle. The second, “Predicted
State Employment,” is a projected change in employment based on each states” base-
line industrial composition and subsequent industry-specific employment growth at the
national level (Bartik, 1991).

The inclusion of alternative macroeconomic control variables increases the estimated
effect of binding minimum wage increases relative to specifications that include no such

controls. When these variables are included alongside the housing price index, the esti-
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mates are essentially unchanged from the baseline. The housing price index consistently
emerges as a stronger predictor of employment among low-skilled individuals than the
alternative macroeconomic control variables. The specifications in columns 6 and 7 incor-
porate state-specific trends, the full sets of trends in various demographic characteristics,
and trends specific to each individual’s modal industry of employment at baseline. In
both of these specifications, we estimate that binding minimum wage increases resulted
in eight and a half percentage point declines in the employment of low-skilled workers.

Appendix Table B.2 presents estimates in which we restrict our SIPP analysis samples
to states that could be matched on the basis of their housing declines. The specifications
are the same set of specifications presented in table A.2’s robustness analysis. The esti-
mates in table B.2 and A.2 are quite similar, providing evidence that our analysis is robust
to the adoption of a simple matching framework. Tables B.3 and B.4 show that estimates
on the sample matched on house price declines are largely insensitive to whether the

specification controls directly for the house price index.

B.2.2 Alternative Approaches to Sample Construction

The analysis presented in this subsection considers 5 distinct definitions of the “tar-
get” group on which we estimate equation (1). The first is our baseline analysis sample.
The wage measure for this sample uses information on observations that are in the uni-
verse for the variable ejobcntr. The baseline target group is defined to include individuals
with average baseline wage rates less than $7.50.

The second definition utilizes an average baseline wage measure that incorporates
additional wage imputations. Specifically, it incorporates wage imputations for cases
that are outside of the universe for ejobcntr despite the individual being employed. Us-
ing this wage measure, the baseline target group is again defined to include individuals

with average baseline wage rates less than $7.50.
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The third definition uses fewer wage imputations than the baseline. The average
baseline wage measure is constructed using only the cases for which the wage variable
tpyratel is positive. Using this wage measure, the baseline target group is again defined
to include individuals with average baseline wage rates less than $7.50.

The fourth and fifth definitions return to the baseline definition of the average base-
line wage. These definitions differ in their use of this information for dividing the
sample. For the fourth definition, the target group consists of individuals whose av-
erage baseline wage is no more than $o0.50 higher than their state’s effective minimum
wage rate in January 2009. The fifth definition is based on percentiles. The fifth target
group includes all individuals who were in the bottom 13 percentiles of the treatment

and control groups’ baseline wage distributions.'”

B.2.2.1  Summary Statistics on the Alternative “Target” Samples

Table B.5 presents baseline summary statistics on the 5 “target” samples described
above. Columns 1 and 2 describe the control group and treatment group, respectively, of
the baseline sample. Columns 3 through 10 present the same sets of summary statistics
for the 4 alternative definitions of the target group. The groups are presented in the
same order in which they were initially discussed above.

We focus on two aspects of these summary statistics. First, the second and third
variables summarized in the table reveal one of the imbalances that may be a source
of concern in our baseline analysis. They reveal that the baseline control group has a
relatively large fraction of individuals who were sub-minimum wage workers at base-

line.®® Because differences between sub-minimum wage workers and near minimum

7In practice, this is equivalent to simply adding a few percentiles to the control group sample such
that the treatment and control group cover the same percentiles of their respective wage distributions.

81t is worth noting that it is by no means obvious that this particular imbalance is a genuine “threat” to
our estimates. The wage rates of all individuals in these samples reveal them to be quite low-skilled. The
key question is whether differences across the treatment and control group might generate differences in
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wage workers might generate different counterfactual employment trajectories, this dif-
ference is worth investigating further. Note that this imbalance is addressed by the
sample inclusion criteria adopted for target groups 4 and 5. In target groups 4 and
5, similar fractions of the treatment and control samples reported sub-minimum wage
rates at baseline. These samples are also more closely balanced on age, education, and
the probability of working for no pay at baseline.

A second issue involves variations in the extent of the federal minimum wage’s bite.
This is summarized by the first variable in the table, which describes the fraction of
baseline months in which individuals” wage rates were between the old and new federal
minimum wage. The variations we emphasize are captured by the first set of regres-
sions reported in the following section. Target groups 4 and 5 involve definitions that
generate differential bite that moderately exceeds that associated with the baseline anal-
ysis sample. By contrast, target group 2 involves a definition under which the treatment
and control group are less differentiated along this margin. All else equal, we would
thus expect estimated employment effects to appear moderately larger than the baseline
when we analyze the 4th and 5th target groups, and to be moderately smaller than the

baseline when we analyze the 2nd target group.

B.2.2.2 Regression Analysis

This section presents several sets of regression estimates. The first set reports esti-
mates of equation (1) on each of the 5 “target” group samples discussed above. The
outcomes we consider include the “first stage” likelihood of having a wage in the af-
fected range, the probability of employment, and the probability of either having no job
or working at a self-reported wage rate of 0. The second set reports estimates that, using

our 5 approaches to dividing the population across skill groups, explore the relationship

their employment trajectories.
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between binding minimum wage increases and employment across the entirety of the
working age population. The third set reports evidence on the sensitivity of the baseline
estimates to changes in the panel balance criterion we apply.

We begin this section by presenting estimates of equation (1) on the 5 “target” group
samples discussed above. Table B.6 presents estimates of the relationship between bind-
ing minimum wage increases and the probability that an individual reports a wage be-
tween $5.15 and $7.25. The estimates thus describe the extent to which the “treatment”
state sample was bound by the increase in the federal minimum wage.

The estimate in column 1 reveals that, in the baseline sample, individuals in the
treatment states saw their probability of reporting an affected wage rate decline 16 per-
centage points more than individuals in control states. Estimates vary moderately across
the 4 supplemental samples. For the group in column 2, the differential change was 13
percentage points. This group, which has a moderately larger sample than the baseline
group, is less intensely treated than the baseline group. For the remaining three groups,
the differential changes is moderately higher than in the case of the baseline group.
These groups are thus moderately more intensely treated by the minimum wage change
than is the baseline group.

Panel A of Table B.7 presents estimates of the effect of binding minimum wage in-
creases on employment. Column 1 reports our baseline estimates. It reveals that, con-
ditional on the magnitude of states” house price declines, employment declined 6.6 per-
centage points more among low-skilled individuals in treatment states relative to control
states. Column 2 reports a smaller estimate of just under 4 percentage points. Note that
because this sample is larger, the estimates translate into similar changes in the full-
population’s employment rate. This reflects the fact that the sample in column 2 was,
as noted above, less intensely treated than the baseline group. The estimates in columns

3 through 5 range from 5.4 percentage points to 7.7 percentage points, with the largest

64



estimate coming from the sample that, as shown in table B.6, was the most intensely
treated. Adjusted for the intensity of treatment observed in table B.6, the estimates are
thus quite similar across approaches to assembling the target group.

Panel B of Table B.7 presents estimates of the effect of binding minimum wage in-
creases on the probability of either having no job or working for no pay, as in an intern-
ship. The pattern of estimates is quite similar to that observed in panel A. Estimated
medium run effects range from 6.0 percentage points to 8.3 percentage points.

Tables B.8 and B.g present estimates that involve two additional alterations to the
sample’s composition. First, the estimates in Table B.8 apply the SIPP’s sample weights.
The SIPP’s sampling design is such that weighting does not serve an obvious purpose in
this setting. The SIPP is designed to oversample low income households, which is more
or less the basis along which our baseline analysis sample is selected. Weights are thus
relevant for generating an appropriate estimate of the fraction of the U.S. population
our low-skilled sample represents. Within that sample, however, the SIPP’s design is not
such that weighting corrects for a dimension along which the sample is unrepresenta-
tive.' The application of sample weights has little effect on our results.

Second, the estimates in table B.g involve two changes to our sequence of data clean-
ing operations. The first change effectively alters the panel balance criterion. Specifi-
cally, it requires that an individual appear for at least 36 months of the entire SIPP panel
rather than for at least 36 months during the 4 years of the analysis period. Second, in
our baseline data cleaning procedures we censored the monthly earnings variable at o
before imputing wage rates on the basis of earnings divided by hours. In constructing

the samples analyzed in table B.g, we effectively omitted this step in the data cleaning

This can be contrasted with the sampling design of the Current Population Survey. The Current
Population Survey (CPS) over samples individuals in small states relative to individuals in large states.
Equally weighting the observations in the CPS thus yields a weighting scheme that corresponds with
neither an equal weighting of all states nor a nationally representative weighting of the individuals in the
sample.
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process. The results in table B.g reveal that these choices have modest effects on the
estimates.

The similarity of the estimates across a variety of approaches to selecting the “target”
sample provides evidence on two points of interest. First, it highlights that our estimates
are not particularly sensitive to reasonable alternative choices in the use of wage-related
information available in the SIPP. Second, it provides evidence that our estimates were
not driven by the fact that a disproportionate share of the individuals in our control
group sample were sub-minimum wage workers rather than near-minimum wage work-
ers. Both sets of workers were quite low-skilled and, the evidence suggests, had similar
counterfactual employment trajectories.

We now present estimates that, using our 5 alternative approaches to dividing the
population across skill groups, explore the relationship between binding minimum wage
increases and employment across the entirety of the working age population. For clarity,
consider Table B.10, which replicates our baseline estimates. Column 1 presents an
estimate of equation (1) on a sample consisting of individuals who lacked employment
throughout the baseline period. Column 2 presents the estimate involving the “target”
group, which also appeared in the first column of table 3. In column 3 the sample
combines the samples from columns 1 and 2. The remaining columns present estimates
that involve the remainder of the population ages 16 to 64. The sample in column
4 includes individuals with average baseline wage rates between $7.50 and $8.50. The
sample in column 5 includes individuals with average baseline wage rates between $8.50
and $10.00. The sample in column 6 includes individuals with average baseline wage
rates above $10.00. Tables B.11, B.12, B.13, and B.14 present similarly structured sets of
estimates associated with the four alternative approaches to dividing the working age
population across skill groups.

The estimates in tables B.10 through B.14 provide evidence on two points of inter-
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est. First, a potential criticism of our baseline analysis is that it is susceptible to the
concern that it does not account for the minimum wage’s potential effects on entry into
employment. If a minimum wage increase leads individuals to enter the labor force, the
argument goes, the estimates associated with our target group may be partially offset
by employment gains among those who were unemployed at baseline. The estimates in
columns 1 and 3 of Tables B.10 through B.14 provide evidence that this is not the case.
Binding minimum wage increases were associated with declines in employment entry
among individuals who were not employed at baseline. Combining this sample with
each table’s “target” sample generates the results one would tend to expect based on the
results we see for each sample separately. The implied contributions to declines in the
employment rate across the full population ages 16 to 64 is substantial in all cases.

Estimates associated with higher skill groups provide evidence relevant to the valid-
ity of the estimated effects on employment among low-skilled individuals. The “effect”
of binding minimum wage increases on employment among the groups labeled as “Mid-
dle” and “High” skilled are economically quite close to 0. One estimate is statistically
distinguishable from o at the o0.10 level, and the others are indistinguishable from o at
all conventional significance levels. The differential employment declines we estimate
among individuals in the “target” group are thus not associated with differential em-
ployment declines among groups higher in the skill distribution.

Among the estimates associated with “High” skilled groups, the one marginally sig-
nificant estimate involves the sample selected on the basis of individuals” percentiles in
their respective groups” wage distributions. We take this as suggestive evidence that
estimates involving samples selected on the basis of percentiles are more prone to bias
than estimates associated with either our baseline approach or with selecting the sam-
ple based on the distance between individuals’ baseline wage rates and their respective

states” minimum wage rates. In retrospect, this is not entirely surprising. Individuals

67



in upper percentiles of the unbound states” wage distributions have moderately higher
average educational attainment and baseline wage rates than do their counterparts in
bound states. While selection on the basis of percentiles strikes us as being a natural
approach to consider, other approaches may be superior for this reason.

Table B.15 presents estimates on samples for which we alter our panel balance crite-
rion. Significant sample attrition occurred over the course of the 2008 SIPP sample. For
our baseline analysis sample, we required that an individual appear for at least 36 out
of the 48 months in our sample window. The criteria applied to construct the samples
analyzed in table B.15 include 12 months, 24 months, 36 months, and a fully balanced
panel of 48 months. The estimates reveal that altering the panel balance criterion has
little effect on the estimates of interest. The “post 2” employment estimates range from
-5.5 to -6.6 percentage points. The estimated changes in the probability of having no
earnings range from 7.1 percentage points to 8.2 percentage points.

Figure B.1 presents evidence on whether attrition patterns correlate with the employ-
ment changes we estimate. The analysis involves estimates of equation (1) in which the
time periods correspond with individual months. The base month relative to which all
changes are estimated is March 2008, which falls a month prior to the period we coded
earlier as the Transition period. The blue dots in figure B.1 correspond with the differ-
ential evolution of employment (panel A) or the “no earnings” outcome (panel B). The
green Xs correspond with the differential evolution of the probability that an observation
had to be “filled in” because it is missing due to sample attrition.*®

The estimates in figure B.1 reveal that there is a very weak correlation between at-
trition patterns and the differential changes in employment and the “no earnings” out-

come. The figure shows that the estimated effects on employment and on the “no earn-

2°To construct this variable we first “filled” the data set to generate a balanced panel containing all of
the missing person-month observation lines. We then assigned missing observations to the modal state in
which the individual resided at baseline.
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ings” outcome had fully emerged as of July 2010. As of this time, attrition in the bound
and unbound state samples was the same. A modest amount of differential attrition
appears to emerge over the sample’s final year. Only one of the monthly coefficients in

the “missing” regression has an associated p-value less than o0.05.

B.2.3 Contrasting Approaches To Evaluating the Minimum Wage

In further analysis, we estimate the minimum wage’s effects on the employment
of populations studied frequently in the literature, namely teenagers and food service
workers. More specifically, we estimate equation (1) on a sample selected to include
individuals who were teenagers or for whom food service was the modal industry of
employment during the baseline period. Appendix Figure B.2 and Table B.16 charac-
terize the bite of binding minimum wage increases on the wage distributions of groups
of workers that are commonly analyzed in the literature. Figure B.2’s Panels A and B
display the wage distributions of teenagers and food service workers. As summarized
in Table B.16, the minimum wage’s bite on these groups’ wage distributions is just over
half the size of its bite on the distribution for workers with average baseline wages below
$7.50. Relative to our analysis of workers with average baseline wages in the affected
range, analyses of these groups will thus have an attenuated ability to detect any effects
of minimum wage increases on employment.

The histograms in Figures 3 and B.2 display our approach’s suitability for identify-
ing both targeted workers and workers who were low-skilled but unaffected, making
them attractive as within-state controls. As desired, the baseline wage distribution for
workers with average baseline wages less than $7.50 has significant mass between $6.50
and $7.50. Our within-state control group has a baseline wage distribution tightly clus-
tered between $8.00 and $10.00. As illustrated in Figure B.2’s panel C, comparison sam-

ples drawn based on manufacturing industries will tend to contain many much higher

69



skilled, and thus less directly comparable, individuals. Figure B.2’s panels A and B show
that analysis samples of teenagers and food service workers similarly have baseline wage
distributions more diffuse than that of our target sample.

Column 5 of Appendix Table B.16 reports our estimate that binding minimum wage
increases reduced teenager and food service workers’ medium-run employment by 4
percentage points. Column 6 reports an estimate near o for the minimum wage in-
crease’s effect on the employment of manufacturing workers, whose wage distribution
was unaffected. Our specification thus passes the primary falsification test emphasized
in Dube, Lester, and Reich (2010). Tables B.17 and B.18 present similar analyses of the
probability of working without pay and having no earnings.

We estimate that the wage distribution of our target sample was nearly twice as
affected as the wage distribution of teenagers and food service workers. Our estimates
of the minimum wage increase’s effects on these groups’” employment were similarly
proportioned. It is thus important to note that, all else equal, estimates of a minimum
wage increase’s effects on relatively untargeted groups will be attenuated and, as a result,
more prone to type II error.

Appendix Table B.19 provides a further line of comparison between our results and
the findings of industry-specific analyses of the minimum wage. In our baseline analy-
sis and our analysis of teenagers and food service workers, we estimate the minimum
wage’s effects on the employment of low-skilled individuals. By contrast, analyses of
industry-level data estimate the minimum wage’s effects on total employment in low-
skill-intensive industries. In Table B.19 we present estimates of the minimum wage’s
effect on the probability that any given individual is employed in the food service sector.
For the full sample of individuals aged 16 to 64, the estimated effect on food service
employment is economically negligible and statistically indistinguishable from o. As re-

vealed in column 2, this masks a 3 percentage point decline in food service employment
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among individuals with average baseline wages below $7.50. Column 3 reports an off-
setting increase in the food service employment of workers with higher baseline wage
rates.?!

We draw two additional lessons from this analysis. First, we note that the minimum
wage’s effects may vary significantly across industries, making it difficult to extrapolate
from industry-specific estimates to aggregate employment. In a standard model, the
determinants of an industry’s adaptation to a minimum wage change include its ability
to substitute between low-skilled workers, high-skilled workers, and capital, as well as
the elasticity of demand for its output. The results in Table B.19 suggest that, during the
period we study, food-service employers had significant scope for substituting between
low- and high-skilled workers.

Second, the results in Table B.19 highlight that substitution between low- and high-
skilled workers can complicate efforts to evaluate the minimum wage’s effects using
data on industry-level wage bills and employment. In such data, substitution between
low and high-skilled workers would be indistinguishable from an outcome in which
an increase in the minimum wage non-trivially increased per-worker earnings and had
minimal effects on employment. In the setting we analyze, this mistaken interpreta-
tion would leave the impression that the minimum wage had achieved its objective of

increasing low-skilled workers” incomes at little cost.

2!Because the sample in column 3 is roughly 10 times the size of the sample in column 2, the -0.03
employment effect from column 2 is essentially fully offset by the estimate of 0.003 from column 3.
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Evidence on Sample Attrition
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Figure B.1: Evidence on Sample Attrition:

Note: The figure reports fully dynamic estimates of the minimum wage’s effects on employment alongside
estimates of differential sample attrition. The green X’s correspond with the attrition estimates of the
probability that a person-month observation was missing. The blue dots in the top (bottom) panel are
estimates of the effect of binding minimum wage increases on the probability of employment (having no
earnings).
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Table B.19: Effects on Food Service Employment
(1) (2) (3)

Food Service

Bound x Post 1 -0.000 -0.023* 0.002+
(0.001) (0.011) (0.001)
Bound x Post 2 -0.001 -0.033* 0.003*
(0.002) (0.013) (0.001)
N 1,971,672 147,459 1,824,213
Mean of Dep. Var. 0.047 0.216 0.033
Estimation Framework D-in-D D-in-D D-in-D
Weighted No No No
Individual Fixed Effects Yes Yes Yes
Sample Full Population Under $7.50 All Other

Note: +, *, **, and *** indicate statistical significance at the 0.10, 0.05, 0.01, and 0.001 levels respectively.
The table reports estimates of the minimum wage’s short and medium run effects on the probability of
working in the food service sector. More specifically, the estimates in row 1 are of the coefficient ;) from
equation (1), where the relevant p(t) corresponds with the period beginning in August 2009 and extending
through July 2010. The estimates in row 2 are of the coefficient ;) from equation (1), where the relevant
p(t) corresponds with the period beginning one year after the July 2009 increase in the federal minimum
wage. In column 1, the sample contains all individuals aged 16 to 64 for whom the relevant earnings and
employment data were available for at least 36 months between August 2008 and July 2012. In column 2,
the sample consists of individuals from the sample in column 1 whose average baseline wages (meaning
wages when employed between August 2008 and July 2009) were less than $7.50. The sample in column 3
is the complement of the sample in column 2. Standard errors are clustered at the state level.
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