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Abstract

Interest in the effects of the minimum wage on teenagers’ school enrollment has grown in recent years. This issue
is of increasing importance given recent calls for increasing the minimum wage. Some authors argue that higher
minimum wages will hurt teenagers by lowering their school enrollment. In this paper we estimate the effects of higher
minimum wages on school enrollment using the Common Core of Data, collected by the US Department of Education.
These data cover the entire population of public school students in the United States. Controlling for local labor market
conditions and state and year fixed effects we find some evidence that higher minimum wages reduce teen school
enrollment in states where students can drop out before the age of 18. This appears to be driven by the grade 9 to
grade 10 transition. We find no effects for higher-grade levels or in states where students cannot drop out until they
are 18. This suggests that minimum wages may have a substantial effect on teens’ schooling effort in these early grades
but also that these unintended effects can be offset by policies that encourage continued school enrollment.
 2002 Elsevier Science Ltd. All rights reserved.
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1. Introduction

In 1996, President Clinton signed legislation raising
the minimum wage from $4.25 to $5.15 an hour and in
2000 he proposed to increase it again to $6.15 per hour.
Increases in the minimum wage are designed to improve
the employment outcomes of low-wage workers. Unfor-
tunately, increasing the minimum wage may have unin-
tended negative consequences for some teenagers. Fore-
most among these is that higher minimum wages may
lower teen employment. This possibility is suggested
both by economic theory and by some empirical evi-
dence. An additional cause for concern, raised more
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recently, is that increasing the minimum wage may
reduce school enrollment. This could be especially true
if the minimum wage increases teen labor force partici-
pation rates—either by increasing their search efforts or
hours worked. For this reason, an increasing number of
researchers and policy makers have become interested in
finding out whether raising minimum wages induces
some teenagers to drop out of school.
In this paper we use state-level data on the entire

population of public high school students over almost
an entire decade to analyze the possibility that higher
minimum wages influence school enrollment rates. The
minimum wage increased, in real terms, during the early
1990s while the high school continuation ratio1 fell. On

1 The continuation ratio is grade 10–12 enrollment in one
year and the previous year’s graduates summed and then div-
ided by the previous year’s grade 9–12 enrollment.
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the other hand, the minimum wage fell during the late
1990s and the continuation ratio continued to decline.
Thus, the time-series evidence alone suggests an ambigu-
ous relationship between the Federal minimum wage and
aggregated continuation ratios.
Several studies in this area find that higher minimum

wages reduce school enrollment (Neumark & Wascher,
1995b, in press; Turner & Demiralp, 2001). For example,
Turner and Demiralp find that higher minimum wages
are correlated with a greater likelihood of leaving school
for work. In addition, some teens—in particular ethnic
minority and inner city teens—are more likely to become
idle—neither working nor enrolled in school—following
a minimum-wage increase and teens who are not
enrolled in school are less likely to enroll in school fol-
lowing a minimum wage hike. On the other hand, other
researchers (Card and Krueger, 1995) contend that
increases in the minimum wage, such as those which
have occurred in the recent past, are fairly small and
would, therefore, have little if any effect on teen school
enrollment decisions. They argue that the additional
income derived from working, caused by these mini-
mum-wage increases, seldom offsets the return to
additional years of education. Therefore, few teens mak-
ing rational decisions would be induced to drop out of
high school to work additional hours. These same
researchers also argue that school enrollment is a normal
good. Therefore, to the degree that raising the minimum
wage increases income, school enrollment will also
increase.
This study contributes to the literature by using data

covering all public school students in the United States.
In comparison, most other studies on the minimum wage
are based on samples of the population. In addition, we
test to see if stricter dropout age laws reduce the impact
of the minimum wage.
In Section 2 we discuss recent research examining the

relationship between minimum wages and school
enrollment. Section 3 outlines the theoretical reasons for
how the minimum wage could affect school enrollment.
Section 4 describes the data construction and key vari-
ables. Section 5 describes our model specification. Sec-
tion 6 describes our findings while Section 7 explains
them. In the conclusion we summarize our empirical
results and discuss their policy implications.

2. Background

A number of researchers have estimated the impact
of minimum wages on school enrollment (Ehrenberg &
Marcus, 1982; Neumark & Wascher, 1992, 1994,
1995a,b, 2002; Evans & Turner, 1997; Turner and Demi-
ralp, 2001). The studies thus far have one important
shortcoming. None of the studies definitively identify
why some teens decide to leave school while others

remain in school following minimum-wage increases.
Research by Neumark and Wascher attributes different
response elasticities to skill differences.2 In their earlier
work Neumark and Wascher also identify differential
effects of the minimum wage on employment and school
enrollment by age group and ethnic background. Turner
and Demiralp identify different response elasticities by
ethnic background and urban status, but note the strong
possibility that employer discrimination, school quality,
or spatial mismatch problems may explain these differ-
ences. None of these studies attempt to overtly explain
why higher minimum wages have differential effects by
ethnic background or urban status. In this paper we make
use of the fact that compulsory schooling laws restricted
young teens in some states from dropping out of school,
while teens in other states were not constrained by com-
pulsory school laws. Interacting these compulsory
schooling laws with minimum wages provides insight
into how higher minimum wages might affect teens’
school enrollment decisions.

3. Theory

In order to affect school enrollment the minimum
wage must affect labor market outcomes. This seems
quite plausible since large fractions of teenage workers
can be affected by minimum-wage increases. Turner and
Demiralp (2001) estimate that over two thirds of
employed teenagers were affected by the minimum-wage
increases (state and federal) that occurred in 1992.3
However, it is generally agreed that the overall labor
market effects of minimum wage changes are ambigu-
ous. On the one hand, a higher minimum wage could
increase the wages earned by at least some low-wage
workers. On the other hand, being forced to pay a higher
wage could cause some employers to offer fewer jobs.
This, in turn, could lower employment for workers,
especially for those who were earning less than the new
minimum wage.
Presumably proponents of higher minimum wages

believe that raising minimum wages makes employment
more attractive for most low-skilled workers. If this is
true, higher minimum wages are also likely to lower
school enrollment for at least some teenagers, since most
teens are considered low-skilled in the labor market, rela-
tive to older workers. This occurs in part because those
students thinking primarily about the short run may leave
school to take advantage of apparently improved labor
market opportunities. In addition, those students thinking

2 Neumark and Wascher use wages as proxies for skills.
3 More precisely, these teenagers had wages that were above

the 1991 minimum effective in their state, but below the
1992 minimum.
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primarily about the long run may leave school because
improving outcomes for low-skilled workers reduce the
expected long-run returns to education.
These arguments suggests that for a given individual,

increasing the minimum wage can either raise employ-
ment and lower school enrollment or it can do the
opposite—lower employment and increase school
enrollment. Neumark and Wascher agree with this gen-
eral point and suggest that the effects are uneven and
not symmetric for high- and low-skilled teenagers. They
argue that increasing the minimum wage causes rela-
tively more-skilled teenagers to work more, because it
forces employers to substitute more-skilled workers for
less-skilled teenagers. Moreover, Turner and Demiralp
(2001) find that some teens—black and Hispanic and
teens in inner-cities—are more likely to become neither
enrolled in school nor employed following a minimum-
wage increase.
Another possible effect of a minimum-wage increase

could be to increase the demand for full-time work rela-
tive to part-time work. Cunningham (1981) notes that
part-time workers earn less than full-time workers and
that students who work generally work part-time.4 Thus,
a minimum wage increase is likely to displace more part-
time than full-time jobs and thereby induce some youth
in school and working part-time to leave school and
work full-time.
The discussion above focuses on the “price” effects of

the minimum wage (the price of leisure and the returns
to education). The minimum wage might also have an
“income” effect if it affects household income or the
expected lifetime wage of a teenager. This will also be
an ambiguous effect since it depends on how an increase
in the minimum wage affects household income. If it
raises household income, and education is a normal
good, then we would expect a higher minimum wage to
increase school enrollment. Conversely, increasing the
minimum wage could lower household income by lower-
ing the probability of employment. In this case it might
lower teenage school enrollment (Basu, 2000). To sum-
marize, it is not clear how increasing the minimum wage
would affect school enrollment because both the price
and income effects are ambiguous. Thus, additional
empirical research is needed to determine whether
schooling decisions may be affected by increases in the
minimum wage.

4 This could happen if the fixed periodic costs of hiring and
training a worker per hour worked are lower for full-time work-
ers and/or if full-time workers are more productive than part-
time workers. A full-time worker could be more productive than
apparently identical part-time workers hired to do the same
work because communication about shared tasks between part-
time workers would be costly and relatively error-prone.

4. Data

Our data include information on the minimum wage,
school enrollment, local labor market conditions, and
rules regarding high school graduation and enrollment.
All data are by state and year. To describe the tendency
of students to move from one grade to the next we use
continuation ratios (described below).

4.1. Minimum wage

Data on state and federal minimum wages are obtained
from the Book of the States. Because both state and fed-
eral laws are in effect, the maximum of both wage levels
is taken to be the operative minimum wage in each state
by year. There are also special apprenticeship minimum
wages but these are seldom used by employers so we
exclude them from our analysis. To control for inflation
we have adjusted the minimum wage variable using the
CPI-U. In addition, we control for the average manufac-
turing wage in the state.

4.2. Continuation ratios

Our continuation ratios are based on high school
enrollment data from the Common Core of Data (CCD)
starting with the 1989–19905 school year and going
through to the 1996–1997 school year. These data
include the total enrollment of public high school stu-
dents by grade-level, state, and year. They are obtained
from annual surveys of all public schools in the US
which are processed by state education agencies and the
US Department of Education. Internal data checks by the
US Department of Education revealed that in the 1996–
1997 school year almost 70% of the schools had data
with no apparent errors and almost all of the remaining
30% had six or fewer errors per school (Hamann, 1999).6
We end up with about 400 observations by state and

year. In comparison, Evans and Turner (1997) had 612
year/state combinations in their Current Population Sur-
vey (CPS) data going from 1978 to 1989. Similarly Neu-
mark and Wascher (1995b) and Evans and Turner (1997)
had about 700 year/state combinations using CPS data
from 1977 to 1989 (October data) and 1974 to 1976
(May data) and Neumark and Washer (2003) had about
950 year/state combinations, using CPS data from 1980
to 1998. While the CPS data do allow for more state/year
combinations, they provide much less precise outcome
measures because they are based on only a small sample
of individuals.
Using these CCD Data we create an overall high

5 This is the earliest year that the data are available.
6 These checks are only based on internal checks within the

given year of data and across years.
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school continuation ratio equal to last year’s graduates
and this year’s grade 10–12 enrollment summed and div-
ided by last year’s grade 9–12 enrollment. We are also
interested in continuation ratios by grade. To create a
grade 9–10 continuation ratio we divide this year’s grade
10 enrollment by last year’s grade 9 enrollment. Similar
measures are used to describe grade 10–11 and grade
11–12 continuation ratios. Finally, we divide the current
year graduates by the current year 12th graders to calcu-
late a grade 12-graduation ratio.
We use these continuation ratios as measures of school

effort. Effort presumably affects performance and per-
formance, in turn, affects the probabilities of being held
back or dropping out of school. Thus, these continuation
ratios capture the effects of school effort because they
are affected by both the degree to which students are
held back and by dropout rates.7
The grade-specific continuation ratios also have weak-

nesses that are likely to bias our estimated minimum-
wage effects downwards. This is because students who
are held back in one grade increase the continuation ratio
for the earlier grade. For instance, while students who
are held back in grade 10 lower the grade 10 to 11 con-
tinuation ratio, they increase the grade 9 to 10 continu-
ation ratio. In addition, students who skip grades lower
the continuation ratio. For these reasons we focus much
of our discussion on the overall continuation ratio which
does not have these problems because students can only
be high school graduates once and cannot skip being a
graduate without dropping out.
The overall continuation ratio has another strength. It

is driven much more by dropout rates than the grade spe-
cific continuation ratios are. This is because students who
are held back in grades 10–12 do not affect the overall
continuation ratio unless they drop out of school.
In order to better understand the strengths and weak-

nesses of our continuation ratios we note that they can
be broken down as follows.8 Let the grade-specific con-

7 We were not able to find nationally-representative data on
dropout and retention rates by grade. We have found evidence
that the overall dropout rate during high school (grades 10–12,
age 15–24) was around 4–6 % from 1972 to 1995 (Smith et
al., 1997). In addition, evidence presented by Morris (1993)
suggests that grade retention in 12 US states averaged 8%
(unweighted by state) in both the 1979–1980 and 1985–1986
school years. This suggests that grade retention is substantially
more common than dropping out. However, grade retention
probably matters less than dropping out for our overall continu-
ation ratio for reasons described below.

8 In the following discussion we ignore migration and chang-
ing to private schools for the reasons given above. These factors
can be thought of as additional error terms that affect our con-
tinuation ratios but that are assumed to be uncorrelated with
our variables of interest (the minimum wage) after controlling
for the other variables in our model.

tinuation ratio in year t for grade i (where i=10, 11, or
12) be

CRit ! Yit /Yi"1,t"1

where:Yit = total enrollment in grade i in year t, =
Yi"1,t"1 - Ri"1,t"1 -DOi"1,t"1 + Ri,t"1Rit = Students retai-
nedDOit = Students who drop out
The terms "Ri"1,t"1"DOi"1,t"1 capture being retained

or dropping out from grade i"1 in year t"1. We are
looking for the relationship of the minimum wage with
these terms. Unfortunately, enrollment in grade i in year
t also includes the term +Ri,t"1. If retention rates are posi-
tively correlated across grades, then this term is likely
to bias our estimates down.
The grade 12 to graduation continuation ratio will not

be biased in this way because students cannot be gradu-
ates more than once. Similarly, our results based on the
overall continuation ratio should not be biased in this
way either. To see this note that the overall continuation
ratio (CRt) can be written in terms of the numbers we
observe in the CCD as:

[(Sum Yit across grades 10 through 12)

# Gt"1] / (Sum Yi,t"1 Across grades 9 through 12)

where Gt"1 refers to graduates in year
t"1=Y12,t"1"R12,t"1"DO12,t"1.
We are interested in dropping out and being retained,

however. To see how the continuation ratio relates to
dropping out and being retained we rewrite the numer-
ator of the continuation ratio as:

Y9,t"1"R9,t"1"DO9,t"1 # R10,t"1 #

Y10,t"1"R10,t"1"DO10,t"1 # R11,t"1 #

Y11,t"1"R11,t"1"DO11,t"1 # R12,t"1 #

Y12,t"1"R9,t"1"DO12,t"1

The Ri,t"1 terms for i=10, 11, and 12 cancel out so we
are left with:

Y9,t"1"R9,t"1"DO9,t"1 #

Y10,t"1"DO10,t"1 #

Y11,t"1"DO11,t"1 #

Y12,t"1"DO12,t"1.

Thus, our overall continuation ratio captures being
held back in 9th grade and dropping out any time
between 9th and 12th grade.
To simplify our discussion we left out skipping

grades. Skipping grades works in much the same way as
being retained. It will bias our grade-specific continu-
ation ratios, but it should not bias our overall continu-
ation ratios since students remain enrolled regardless of
what grade they skip into, unless they graduate from high
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school.9 In addition, students who skip from a lower
grade (before 9th grade) into grade 10 or above increase
our continuation ratio. Thus, the overall continuation
ratio includes the positive effect of 8th graders who are
able to skip to grades 10 or above just as it correctly
reflects the negative effect of 9th graders who are held
back.
We also omitted dropping in—re-enrollment by stu-

dents who had previously dropped out for at least 1 year.
This will also be captured correctly by both our overall
and grade-specific continuation ratios as dropping in rep-
resents an increase in school effort and also increases the
continuation ratios.
While the overall continuation ratios do capture drop-

ping in, skipping grades, and being retained, they do
have two potential weaknesses. In particular, students
who switch to non-public schools or migrate out of a
state lower these continuation ratios. It is not clear why
moving to non-public schools would be correlated with
changes in the minimum wage so we believe this is
unlikely to bias our estimates. Higher minimum wages
could, however, affect migration of families and, there-
fore, bias our results.10 We discuss this possibility in Sec-
tion 6.11

4.3. High school rules, including dropout age

States have set different ages at which dropping out
is legal. These data are represented by three variables in
our regressions; whether the state allows students
younger than 17 years old to drop out12, whether one
cannot drop out until one is 17, and whether one cannot
drop out until one is 18.
We interact the dropout dummy variables with the

minimum wage variables. In order to be able to interpret
the coefficient estimates on the dropout variables we first
subtract $4.00 (the approximate mean) from the mini-
mum wage. Therefore the dropout age variable coef-

9 About 2.7 percent of the sample (unweighted) of students
in the National Educational Longitudinal Survey of 1988
skipped a grade and finished high school sometime between
when they were in 8th grade (in 1988) and four years later
(1992), when most of their class was still enrolled in 12th grade.
Based on this, a rough estimate would be that about 0.7% of
students skip a grade each year during high school.
10 We are aware of no literature that estimates the effect of

the minimum wage on interstate migration. A related literature,
on the effects of welfare benefits on migration, suggests
ambiguous effects (Brueckner, 1998).
11 The results could also be biased by selection caused by

dropping out in previous grades. This would also be true if we
had individual-level data on dropout decisions.
12 Only one state had a dropout age below sixteen during

these years. Mississippi set its dropout age at fourteen until
1992.

ficients can be interpreted as the estimated effect of the
dropout age for individuals in states with a $4.00 mini-
mum wage.
Many states have, over time, begun requiring that high

school students pass an exit exam to graduate from high
school. A dummy variable was created to represent
whether such an exam is required. A variable rep-
resenting the minimum number of Carnegie credits
required at the state level for graduation has also been
created. Descriptive statistics for all these variables are
given in Table 1.

5. Method

The minimum wage and continuation ratios could be
correlated for a large number of reasons. For example,
legislators might increase the minimum wage in response
to a high demand for labor. This high demand for labor
might also have the effect of lowering high school con-
tinuation ratios. To help control for such factors we
include both state and year fixed effects in our
regressions. These should control for any systematic dif-
ferences across states or over time. Controlling for these
fixed effects means that our estimates of the effect of the
minimum wage on continuation ratios are driven by the
across-state difference in changes over time.
One concern about this method is that controlling for

both state and year dummy variables (59 dummies)
might leave us with little variation to identify the effect
of the minimum wage on continuation ratios. However,
we note that the number of states with minimum wages
above the federal minimum varied from five to 17 during
this period and was ten or higher in five of the 8 years
from 1989 to 1996.13
Remaining differences in minimum wages and con-

tinuation ratios might also be related to changes in
related factors within states, such as concern about youth
delinquency. For this reason we also include a number
of controls in our models for factors that might be asso-
ciated with changes in the minimum wage and other poli-
cies at the state level. These include the rules governing
high school completion (if an exit exam is required,
number of credits needed, and the dropout age). In
results discussed, but not presented, we also test the
robustness of our models in a number of ways.

6. Results

Estimated effects of the minimum wage on the overall
continuation ratio are presented in Table 2. The mini-

13 State minimum wages were higher than the federal mini-
mum wage and had changed in the previous year 28 times
between 1990 and 1996.
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Table 1
Descriptive statisticsab

N Mean SD Minimum Maximum Year

High school continuation ratios
10th Graderst/9th Graderst"1 402 0.929 0.057 0.787 1.100 89–96
11th Graderst/10th Graderst"1 402 0.917 0.046 0.726 1.073 89–96
12th Graderst/11th Graderst"1 402 0.929 0.045 0.758 1.077 89–96
Graduatest"1/12th Graderst"1 401 0.921 0.067 0.677 1.130 89–96
Overall HS continuationc 401 0.924 0.034 0.841 1.041 89–96
Overall HS continuation last year 352 0.927 0.033 0.841 1.041 90–96
Minimum wage (Real)
Minimum Wage ("$4)d 408 "0.607 0.229 "0.968 0.299 89–96
Legal minimum dropout age
Age one can legally drop out 406 16.510 0.816 14 18 89–96
Can drop out at 16 or less 408 0.650 89–96
Cannot drop out before 17 years old 408 0.174 89–96
Cannot drop out before 18 years old 408 0.176 89–96
Interactions
Min. Wage/16 year Old dropout age interaction 408 "0.398 0.343 "0.968 0.135 89–96
Min. Wage/17 year Old dropout age interaction 408 "0.114 0.261 "0.968 0.075 89–96
Min. Wage/18 year Old dropout age interaction 408 "0.096 0.236 "0.968 0.299 89–96
High school rules
Exit exam required for graduation 406 0.362 89–96
Total HS credits required (state level) 408 17.962 6.240 0 24 89–96

a Sources: Continuation Ratios from Common Core of Data. High School rules data from Digest of Education Statistics ‘88–’97.
Minimum wage from the Book of the States by the Council of State Governments, 1990–91, 1996–97, 1998–99.

b Standard deviation (SD), Minimum, and Maximum have been excluded for dummy variables.
c (Graduatest"1+12t+11t+10t)/(12t"1+11t"1+10t"1+9t"1).
d The minimum wage is the maximum of the federal and state minimum wages and is in $ 1988, using the CPI for all Urban con-

sumers.

mum wage is interacted with the dropout age in the state
($=16, 17, or 18). As Table 2 shows we find statistically
insignificant effects for individuals in states where the
dropout age is over 16.14 However, for states with dro-
pout ages equal to or less than 16 the effect is "0.011
and is significant at the 5% level. This estimate is moder-
ately large in comparison to the overall continuation ratio
of over 90% (see Table 1). The estimate implies that
increasing the minimum wage by $1 would decrease the
continuation ratio by about 1 percentage point. In com-
parison, allowing 16 year olds to drop out when the mini-
mum wage is around $4 (in 1988 $) lowers continuation
ratios by about 3 percentage points. One can also think
about how the minimum wage affects the non-continu-
ation ratio (1" the continuation ratio), which averages
around 10 percentage points. Raising the minimum wage
by one dollar is estimated to increase non-continuation
by about 10%.

14 The minimum-wage effect estimated without interactions
is "0.004 and is not statistically significant.

6.1. Robustness

The results in Table 2 are based on models with both
state and year fixed effects as well as controls for rules
governing high school enrollment and graduation and for
labor market demand. We conducted a number of
additional tests for our results. First, we controlled for
the lagged value of the overall continuation ratio.15
Second, we added an additional interaction for state/year
observations where the dropout age was only 14. Third,
we dropped our controls for labor demand. These
changes made almost no difference to the results
presented in Table 2. Finally we calculated grade-spe-
cific continuation ratios. These regressions suggest that
the negative effect of the minimum wage found in Table
2 is driven by primarily the grade 9 to grade 10 tran-

15 That is we controlled for the value of the overall continu-
ation ratio in the previous year. This meant dropping the
1989 observations.
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Table 2
Regression results: effects on overall continuation ratioab

Overall continuation ratio

Slope estimate Standard error P-valuec

Minimum wage (real)
Min. wage∗16 year old dropout age "0.011 0.005 0.036∗∗
Min. wage∗17 year old dropout age 0.006 0.009 0.503
Min. wage∗18 year old dropout age 0.006 0.007 0.416
Labor demand
Unemployment rate "0.178 0.086 0.039∗∗
Manufacturing wage 0.006 0.002 0.008∗∗∗
Legal minimum dropout age (vs. 18)
Can drop out at 16 or less "0.029 0.006 0.000∗∗∗
Can not drop out before 17 years old -0.010 0.009 0.259
High school rules:
Exit exam required for graduation "0.003 0.004 0.554
Total HS credits required (state level) "0.002 0.002 0.491
R-square 0.9056
Number of observations 399

a Sources: Continuation Ratios from Common Core of Data; High School rules data from Digest of Education Statistics ‘88–’97;
minimum wage from the Book of the States, 1990–91, 1996–97, 1998–99.

b Regression controls for state and year dummies.
c ∗10%, ∗∗5%, ∗∗∗1% significance level.

sition.16 These robustness test results are described in
more detail below.

6.1.1. Controlling for lagged continuation ratio
Controlling for the overall lagged continuation ratio

had almost no effect on our estimates. In particular the
estimated effect of the minimum wage in states where
the dropout age is 16 increases to 0.013 and remains
statistically significant at the 5% level.17

16 We attempted to do one additional robustness test—adding
in rules covering the GED exam which have been shown to
affect continuation ratios (Chaplin, 1999). The result of this test
was inconclusive because of a lack of data. More precisely, the
data on many GED rules are not available for all year-state
observations used in this analysis. When we restrict our analysis
to the observations for which all the GED rules are available
the estimated effects of the minimum-wage variables become
statistically insignificant. When we use only the GED rules
available in all years and control for these rules the minimum-
wage effects remain but these GED rules have no effect on the
continuation ratios. To summarize, we cannot determine
whether controlling for the GED rules that were shown to affect
continuation ratios in Chaplin (1999) would change our results.
17 Curiously, the estimated effect of the lagged continuation

ratio was negative and significant. We suspect there are two
reasons for this negative coefficient estimate on the lagged con-
tinuation ratio. First, students who are held back in one year
may be less likely to be held back in the next year. Second,
students who drop out in one year are no longer in school the
next year and can, therefore, no longer affect the continuation

6.1.2. Adding dropout age=14 interacton
In four state/year observations the dropout age was 14.

Adding in this interaction had almost no effect on the
other coefficient estimates or their significance levels and
the interaction itself was not statistically significant. We
exclude it from Table 2 because of the small sample of
such observations and because individuals under the age
of 16 are not allowed to work during school hours
(National Research Council (1998).

6.1.3. Dropping controls for labor demand
Many other studies on the minimum wage include

controls for labor demand. However, since the minimum
wage affects low-wage workers it may also affect most
measures of labor demand, such as the unemployment
rate or any average wage measure (Gramlich, 1976;
Grossman, 1983; Meyer and Wise, 1983). Therefore, we
also estimated models that do not control for labor
demand. When we drop our controls for the unemploy-

ratios. For both of these reasons there may be a somewhat nega-
tive correlation between continuation ratios over time. One
might expect to see a positive relationship between current and
lagged continuation ratios. Indeed, when we run these models
without the state dummy variables the coefficient estimates on
the lagged continuation ratios are very positive (close to 1) and
statistically significant (t-stats from 10 to 20). Thus, continu-
ation ratios are highly correlated with each other within states
and over time.
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ment rate and average manufacturing wage18, the results
remain almost unchanged. The estimated effect of the
minimum wage in states where 16 year olds can drop
out remains negative ("0.011) and significant at the
5% level.

6.1.4. Grade-specific continuation ratios
In Table 3 we present results estimating the effects of

the minimum age on grade-specific continuation ratios
(from grades 9–10, 10–11, 11–12, and 12 to graduation).
In these regressions the estimates are again not signifi-
cant for most groups. However for the grade 9–10 con-
tinuation ratio we find negative and significant estimates
in states with dropout ages of 16 and 17.19 The estimated
effects are "0.02 and "0.05 suggesting large increases
in non-continuation associated with a $1 increase in the
minimum wage.20 The estimated effects for the higher-
grade levels are generally not statistically significant but
the standard errors are moderately large meaning that
negative effects are possible for these grade levels as
well.21 However the effects are probably smaller based
on the point estimates which are all either positive or
else small and negative ($0.01 in magnitude).
These results suggest that the effects of the minimum

wage occur primarily for the grade 9 to 10 transition. As
discussed earlier, there are two problems with the grade-
specific continuation ratios. First, students who are held
back in grade 10 will make the grade 9–10 continuation
ratio increase. Second, students who skip from grade 9
to 11 will make the continuation ratio decrease. In both
cases decreased schooling effort (which could result
from a minimum-wage increase) increases the continu-
ation ratio instead of decreasing it. For both of these
reasons the estimated minimum-wage effects by grade-
level may be biased downwards in magnitude. There is

18 Both of these variables were obtained from the Bureau of
Labor Statistics for all years and states in our data set. These
results, and all others referred to but not presented, are available
upon request from the authors.
19 The effect of the minimum wage is statistically significant

for the grade 9–10 transition when we do not interact the mini-
mum wage with the dropout age, but not for the higher grade
levels.
20 These results are also robust to the changes discussed

above (adding the lagged value of the continuation ratios,
adding the additional interaction for dropout age=14, and drop-
ping the controls for labor demand). For instance, the estimated
effects of the minimum wage variables that are statistically sig-
nificant in Table 3 remain so and are similar in magnitude
across models. In addition, the estimated minimum-wage
effects on grade 11–12 and grade 12-graduation continuation
ratios remain statistically insignificant.
21 The one exception is that the estimated effect of the mini-

mum wage on the grade 10–11 continuation ratio in states with
a dropout age of 18 is positive and statistically significant. It
remains so across models.

no reason to expect the sign to change. Therefore, these
are unlikely explanations for our finding of negative
(versus positive) effects of the minimum-wage variables
on the grade 9 to 10 continuation ratios.
Another problem with the results by grade-level is that

the estimated effect of the minimum wage is larger in
states where students cannot drop out until age 17 than
it is in states where they can drop out at 16. Similarly
the estimated effect of the dropout age being 16 (at a
minimum wage of $4.00 per hour) is smaller than for
the dropout age being at 17 (relative to 18). The reverse
might be expected since 16 and 17 year-old youths are
allowed to drop out when the dropout age is 16 but only
17 year-olds can drop out when it is 17. It is possible
that in the states where the dropout age is 16, youth who
were held back in school drop out before 9th grade and
are therefore not included in our analysis. However, as
can be seen in Table 2, when we use the overall continu-
ation ratio as our outcome, the effect of the minimum
wage is larger when the dropout age is 16 than when
it is 17 or 18. To summarize, while the grade-specific
continuation ratios are suspect, they do suggest that the
effects of the minimum wage are concentrated on the
grade 9–10 transition.

6.2. Controls

The control variables in our regressions appear to gen-
erally behave as expected. In particular, stricter dropout
age laws appear to increase continuation ratios. For
instance, as shown in Table 2, being in a state where
students can drop out at age 16 is associated with lower
overall continuation ratios than being in a state where
you must be 18 to drop out (assuming a minimum wage
of $4.00 per hour). The estimate is also negative, though
not statistically significant for the age 17 (compared to
18) drop out age. In Table 3 we can see that the estimates
for the age 16 dropout age are negative and significant
for all transitions except from grade 12 to graduation.
The estimates for the age 17 dropout age are also nega-
tive and significant on the grade 9–10 continuation ratio
and not statistically significant for the higher continu-
ation ratios. Having to complete more credits or take an
exam to finish high school are either negatively and sig-
nificantly related to the continuation ratio or insignifi-
cantly related.
Interestingly the unemployment rate has a negative

and statistically significant coefficient estimate and the
manufacturing wage has a positive and statistically sig-
nificant coefficient estimate in Table 2, suggesting that,
as the demand for labor rises, so does school enrollment.
We interpret this as possible evidence of an income
effect—as earnings of parents rise, the parents are better
able to keep their youth in school.



19D.D. Chaplin et al. / Economics of Education Review 22 (2003) 11–21

Ta
bl
e
3

Re
gr
es
sio
n
re
su
lts
:e
ffe
ct
s
on
gr
ad
e-
sp
ec
ifi
c
co
nt
in
ua
tio
n
ra
tio
sa
b

M
od
el
1
9t
h
to
10
th
gr
ad
e

M
od
el
2
10
th
to
11
th
gr
ad
e

M
od
el
3
11
th
to
12
th
gr
ad
e

M
od
el
4
12
th
gr
ad
e
to
gr
ad
ua
tio
n

Sl
op
e

St
an
da
rd

P-
va
lu
ec

Sl
op
e

St
an
da
rd

P-
va
lu
ec

Sl
op
e

St
an
da
rd

P-
va
lu
ec

Sl
op
e

St
an
da
rd

P-
va
lu
ec

es
tim
at
e

er
ro
r

es
tim
at
e

er
ro
r

es
tim
at
e

er
ro
r

es
tim
at
e

er
ro
r

M
in
im
um

w
ag
e
(r
ea
l)

M
in
.w
ag
e∗
16
ye
ar
ol
d

"
0.
02
1

0.
00
8

0.
01
1∗

∗
"
0.
00
9

0.
00
7

0.
15
0

"
0.
00
7

0.
00
7

0.
29
5

0.
00
9

0.
01
3

0.
50
1

dr
op
ou
ta
ge

M
in
.w
ag
e∗
17
ye
ar
ol
d

"
0.
05
0

0.
01
3

0.
00
0∗

∗∗
0.
00
9

0.
01
1

0.
41
0

0.
00
0

0.
01
1

0.
96
9

0.
01
2

0.
02
2

0.
58
2

dr
op
ou
ta
ge

M
in
.w
ag
e∗
18
ye
ar
ol
d

0.
00
7

0.
01
1

0.
52
2

0.
02
2

0.
00
9

0.
01
5∗

∗
0.
00
7

0.
00
9

0.
43
3

"
0.
01
9

0.
01
8

0.
29
9

dr
op
ou
ta
ge

La
bo
r
de
m
an
d

U
ne
m
pl
oy
m
en
tr
at
e

"
0.
46
3

0.
12
9

0.
00
0∗

∗∗
"
0.
24
5

0.
10
4

0.
01
9∗

∗
0.
28
2

0.
11
0

0.
01
1∗

∗
"
0.
18
2

0.
21
6

0.
40
0

M
an
uf
ac
tu
rin
g
w
ag
e

0.
01
2

0.
00
3

0.
00
1∗

∗∗
0.
01
0

0.
00
3

0.
00
1∗

∗∗
0.
00
5

0.
00
3

0.
08
5∗

"
0.
00
3

0.
00
6

0.
57
9

Le
ga
lm

in
im
um

dr
op
ou
ta
ge

(v
s.
18
)

Ca
n
dr
op
ou
ta
t1
6
or
le
ss

"
0.
03
2

0.
00
9

0.
00
0∗

∗∗
"
0.
03
9

0.
00
7

0.
00
0∗

∗∗
"
0.
02
3

0.
00
7

0.
00
2∗

∗∗
"
0.
00
4

0.
01
4

0.
78
2

Ca
n
no
td
ro
p
ou
tb
ef
or
e
17

"
0.
06
0

0.
01
3

0.
00
0∗

∗∗
"
0.
01
5

0.
01
0

0.
14
1

"
0.
01
3

0.
01
1

0.
22
4

0.
01
7

0.
02
1

0.
41
3

ye
ar
s
ol
d

H
ig
h
sc
ho
ol
ru
le
s:

Ex
it
ex
am

re
qu
ire
d
fo
r

"
0.
00
4

0.
00
6

0.
57
6

"
0.
01
4

0.
00
5

0.
00
9∗

∗∗
0.
00
1

0.
00
6

0.
81
7

"
0.
01
4

0.
01
1

0.
20
1

gr
ad
ua
tio
n

To
ta
lH
S
cr
ed
its
re
qu
ire
d

"
0.
00
8

0.
00
3

0.
02
6∗

∗
0.
00
1

0.
00
3

0.
59
4

0.
00
4

0.
00
3

0.
17
7

"
0.
01
5

0.
00
6

0.
01
2∗

∗
(s
ta
te
le
ve
l)

R-
sq
ua
re

0.
92
53

0.
92
49

0.
91
42

0.
85
04

N
um
be
r
of
ob
se
rv
at
io
ns

40
0

40
0

40
0

39
9

a
So
ur
ce
s:
Co
nt
in
ua
tio
n
Ra
tio
s
fro
m
Co
m
m
on
Co
re
of
D
at
a;
H
ig
h
Sc
ho
ol
ru
le
s
da
ta
fro
m
D
ig
es
to
f
Ed
uc
at
io
n
St
at
ist
ic
s
‘8
8–
97
;M

in
im
um

w
ag
e
fro
m
th
e
Bo
ok
of
th
e
St
at
es
,

th
e
Co
un
ci
lo
f
St
at
e
G
ov
er
nm
en
ts,
19
90
–9
1,
19
96
–9
7,
19
98
–9
9.

b
A
ll
re
gr
es
sio
ns
co
nt
ai
n
sta
te
an
d
ye
ar
du
m
m
ie
s.

c
∗1
0%
,∗

∗5
%
,∗

∗∗
1%

sig
ni
fic
an
ce
le
ve
l.



20 D.D. Chaplin et al. / Economics of Education Review 22 (2003) 11–21

7. Discussion

Our results suggest that there is a negative effect of
higher minimum wages on the continuation ratio for
grade 9–10 in states with dropout ages under 18. The
results are much less clear when the dropout age is
higher. Similar differences in the effects of the minimum
wage on school enrollment by state dropout age were
found by Neumark and Washer (2003) using CPS data.
These results are plausible for a number of reasons. First,
younger teenagers are more likely to be considering
minimum wage jobs than older teenagers because
younger teenagers have not had time to develop the
human capital needed to earn higher wages. In addition,
these younger teenagers may have thought little about
the trade-off between finishing high school and employ-
ment. For them a $1 increase in the minimum wage
could seem like an enormous incentive to leave high
school. Finally, these younger teenagers may be parti-
cularly naive about their chances of getting a job. Thus,
an increase in the minimum wage may encourage some
of these teenagers to look for employment even if it is
unlikely they will find it. To summarize, an increase in
the minimum wage may encourage some of these
younger teenagers to reduce their schooling effort either
to work or to look for work. This in turn may cause them
to be held back in high school or to drop out. In either
case we would expect to see a negative effect on continu-
ation ratios.
It should also be noted that youth under the age of 16

are not allowed to work during school hours. Therefore,
our results are probably driven to a large degree by teen-
agers age 16 and 17 who are still in grade 9. It is likely
that such students have been held back and are therefore
at a greater risk of dropping out of high school than other
students (Gleason and Dynarski, 1998). Therefore it is
not surprising that the effects are largest for this group.
As discussed earlier, we are concerned about the

possibility that our results could be biased by the effect
of minimum wages on family migration between states.
It seems unlikely, however, that such family migration
would be related to the dropout age in the state. In
addition, we believe that the minimum wage is far more
likely to affect employment opportunities of teenagers
than to affect cross-state migration decisions of their par-
ents. First, parents tend to have higher wages than teena-
gers and would, therefore, be less likely to be affected
by changes in the minimum wage. Second, even if a par-
ent’s employment status changes, out-of-state migration
is costly. For these reasons we believe that migration
effects are an unlikely explanation for our results.

8. Conclusion

In this paper we estimate the associations between
minimum wages and high school continuation ratios over

time and across states. We use data covering all public
school students in the US. This provides us with much
more precise estimates than could be obtained using data
on samples of students. We find evidence that increasing
the minimum wage lowers continuation ratios for grades
9–10 in states with drop out ages under 18. This suggests
that these policies may have the unintended negative
consequence of diverting some young people from con-
tinuing with their education.
The costs and benefits of changing the minimum wage

through its effect on school enrollment depend in part
on the benefits of working during high school. Chaplin
and Hannaway (1999) show that high school employ-
ment may be beneficial in the long run, even if it
increases the risk of dropping out, especially for at-risk
youth. On the other hand, most students are probably
much better off staying in high school even if they are
working. For these reasons we believe that our results
suggest that employment policies be adjusted to better
ensure that teenagers remain in high school. Increasing
the drop out age would be one means of accomplishing
this goal.22 Indeed, this result is also supported by the
work of Neumark and Washer (2003). Alternatively
requiring parental and/or school permission for employ-
ment (as is often done for sports participation or for
obtaining a GED) would be another way to ensure that
teenagers are not taking too much time away from their
education in order to work.23 Finally one could further
restrict the hours that teenagers are allowed to work
when school is in session.24 In any case, our results sug-
gest that the trade-offs between employment and school
enrollment for teenagers should be kept in mind when
increases to the minimum wage are being considered.
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