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The Labor-Market Returns to
Community College Degrees,
Diplomas, and Certificates

Christopher ]epsen, University College Dublin
and University of Kentucky

Kenneth Troske, University of Kentucky and IZA

Paul Coomes, University of Louisville

This article provides one of the first rigorous estimations of the
labor-market returns to community college certificates and diplo-
mas, as well as estimations of the returns to the more commonly
studied associate’s degrees. Using administrative data from Ken-
tucky, we estimate panel-data models that control for differences
among students in precollege earnings and educational aspirations.
Associate’s degrees and diplomas have quarterly earnings returns
of nearly $2,400 for women and $1,500 for men, compared with
much smaller returns for certificates. There is substantial heteroge-
neity in returns across fields of study. Degrees, diplomas, and—for
women—certificates correspond with higher levels of employment.

I. Introduction

In July 2009, President Obama announced a $12 billion initiative to in-
crease assistance to the nation’s community colleges (Kellogg and Tomsho
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96 Jepsen et al.

2009)." The announcement, delivered at Macomb Community College in
Michigan, illustrates the administration’s view that community colleges are
an essential component of the nation’s economy. Nationally, over 45% of
undergraduate students in higher education were enrolled in public com-
munity colleges during the 2006—7 school year (Knapp et al. 2008). During
that year, community college enrollment was more than 2.4 million full-
time students and 3.8 million part-time students.

Community colleges are diverse institutions that offer several oppor-
tunities for individuals to gain human capital. Community colleges offer a
variety of each of the three types of awards: degrees, diplomas, and cer-
tificates. Certificates are primarily awarded in technical programs and
typically require one or two semesters of course work. Examples include
medical records coding specialist, I'T network administrator, automotive
mechanic, and electrician. Diplomas typically require more than a year of
study and are also most common in technical fields, such as surgery tech-
nology, accounting, and practical nursing. Associate’s degrees require the
most number of credits, 60-76, depending on the field of study. The cur-
ricula for associate’s degree programs have much in common with those
of the first 2 years of a 4-year college, including liberal arts and general
education courses as well as those geared to specific vocations, such as
registered nursing. Associate’s degree credits generally are transferrable to
a 4-year college toward a bachelor’s degree.

Recent economic research on the labor-market returns for commu-
nity colleges has focused almost exclusively on the returns to associate’s
degrees or the returns to additional years of schooling or credits. Although
community colleges emphasize the benefits of diplomas and certificates,
these benefits are based on anecdotal evidence rather than rigorous em-
pirical analysis. A few studies look at the effects of certificates on labor-
market outcomes, but these results are often inconclusive and are based
on small samples of certificate recipients drawn from national longitudi-
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nal surveys. Given the growing importance of these awards, as well as the
growing importance of community colleges in general, it is important to
document the economic returns associated with this form of human capi-
tal investment.

This article provides some of the first detailed empirical evidence of
labor-market returns to community college diplomas and certificates and
also gives additional information on the returns to associate’s degrees and
credits earned. One unique aspect of our analysis is that to estimate these
returns we exploit detailed administrative data from Kentucky, following
20-60-year-old students who entered the state’s community college sys-
tem during the 2002-3 and 2003—4 school years with the intent of receiving
an award. Our student fixed effects model uses across-student and within-
student variation to identify the labor-market returns. We include infor-
mation on student goals and number of classes taken in the first term to
provide comprehensive controls for potential differences in labor-market
outcomes between students who complete different levels of community
college schooling. Such controls have not been included in previous stud-
ies of community college returns and therefore provide a valuable contri-
bution to the returns-to-schooling literature.

Consistent with previous work, we find that labor-market returns to
schooling are larger for women than for men. On average, women receive
approximately $2,400 higher quarterly earnings for degrees or diplomas,
compared to a $1,500 increase in earnings for men. The returns to asso-
ciate’s degrees for men are similar to those found by previous studies, but
the returns to associate’s degrees for women are larger than those of pre-
vious work. For women, the $2,400 increase in quarterly earnings trans-
lates into a 56% increase in the low average earnings of women in our sam-
ple. The returns to certificates are around $300 per quarter for men and
women. We also find positive returns for credits earned, and associate’s
degrees and diplomas are associated with large gains in employment.

As is now widely recognized, there are always questions about the
generalizability of results drawn from nonexperimental data. This is cer-
tainly true in our case, despite our exploiting data containing detailed in-
formation about community college attendance and labor-market out-
comes. Strictly speaking, our results should be viewed as an estimate of the
effect of the treatment on the treated—the impact of receiving an award for
students who attend a community or technical college in Kentucky and
then enter the labor market. We report on several analyses designed to as-
sess the sensitivity of our results to possible differences between our sam-
ple and the larger population. Because it is impossible to examine all pos-
sible differences, readers should keep in mind the precise interpretation
of our results. With these caveats in mind, our results strongly support the
claims made by community colleges that associate’s degrees and diplomas
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have large labor-market returns. Even though the returns to certificates are
much more modest, the benefits to certificates likely still outweigh the costs.

II. Relation to Previous Work

Many researchers have studied the relationship between schooling and
earnings. Census data show that workers with higher education levels have
higher earnings. Card (1999) summarizes the vast literature on the labor-
market returns to schooling, with discussions of several of the economet-
ric techniques used to control for potential endogeneity. Belfield and Bailey
(2011) summarize the literature on returns to community colleges. Straight-
forward, single-equation estimates of the labor-market returns to schooling
find that an additional year of schooling raises yearly earnings between 5%
and 10%. More complex analyses that use instrumental variables or within-
family estimators (e.g., of identical twins) tend to find returns at or above
10% per year.

The overall rate of return generally assumes that an additional year of
schooling has a similar effect on earnings whether that additional year is
the tenth year of schooling or the fifteenth year of schooling. Other re-
searchers have looked specifically at the types of schooling received, focus-
ing in particular on high school graduation and college degrees. Kane
and Rouse (1995) find that an additional year of community college corre-
sponds with an increase of 4%—7% in annual earnings, whereas an addi-
tional year at a 4-year institution produces a 6%-9% increase in annual
earnings. They also find that receiving a college degree raises earnings even
when compared to having completed an equivalent amount of schooling
(e.g., 4 years) without completing a degree. Marcotte et al. (2005) obtain
similar results for community colleges from a more recent cohort of stu-
dents. Both studies use national data.

Jacobson, Lal.onde, and Sullivan (2005a, 2005b) look at the labor-market
returns to community colleges for a specific population, workers who have
been “displaced” because their employers have closed down or moved out
of the State of Washington. Although these papers have the advantage of
looking at an exogenous shock to earnings, their results are not necessarily
representative of the labor-market returns for all community college stu-
dents. They find that an additional year of community college increases
long-term earnings by approximately 9% for men and 13% for women, with
slightly lower returns for older workers (aged 35 or older). They also show
that workers derive more benefits from technical courses and math and
science courses and fewer benefits from less technical courses. Most of the
increase in annual earnings comes from additional hours of work rather
than from higher hourly wages.

Another technique for studying labor-market returns is to look at the
highest degree received rather than the number of years of schooling. Kane
and Rouse (1995) report that associate’s degrees are associated with earn-
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ings increases of 24% for men and 31% for women. Leigh and Gill (1997)
find similar returns, and they find that the returns are similar between con-
tinuing students and returning students. For comparison, the returns for a
bachelor’s degree are 42% for men and 51% for women (Kane and Rouse
1995). The comparison group in all cases is a high school graduate.

Cellini and Chaudhary (2011) compare labor-market returns between
private (predominantly for-profit) and public community colleges using a
student fixed effects model, as in our article and as in Jacobson et al. (2005a,
2005b).” The authors find small and statistically insignificant differences be-
tween the labor-market returns from private and public community col-
leges, with earnings returns of approximately 15%—17% for an associate’s
degree.

Although most of the work on community colleges focuses on the num-
ber of credits earned and on the receipt of associate’s degrees, a few papers
examine labor-market returns for certificates from public and private com-
munity colleges. Bailey, Kienzl, and Marcotte (2004) and Marcotte et al.
(2005) fail to find a consistent effect of certificates on various labor-market
outcomes in their studies using longitudinal surveys from the US Depart-
ment of Education. In a summary of the literature, Grubb (2002a) also finds
insignificant effects of certificates on wages and earnings in several earlier
studies. In contrast, Grubb (1997) finds a positive association between com-
munity college certificates and earnings in the 1984-90 waves of Survey of
Income and Program Participation (SIPP) data. Jacobson and Mokher (2008)
find positive effects of certificates on earnings using administrative data on
recent high school attendees in Florida.” Similarly, there is some descriptive
evidence from administrative data that certificates are associated with
higher earnings (Grubb 2002b). There are several explanations for the dis-
crepancy in results, such as the time period, the length of time between ed-
ucation and labor-market outcomes, and the limited availability of controls
for factors such as ability and parental education.

The current article contributes to the returns to schooling literature in
two ways. First, it provides one of the first estimates of labor-market returns
for community college outcomes other than associate’s degrees received or
credits earned. Community colleges offer a large number of certificates and
diplomas, in areas such as radiologic technologist and industrial electrician.
Community colleges market these programs as providing valuable, mar-
ketable skills, but the labor-market returns of these programs are not well

2 Lang and Weinstein (2012) also study labor-market returns of for-profit versus
not-for-profit (including public) colleges using cross-sectional earnings data. They
find substantial positive effects in excess of 0.11 log points for individuals starting in
associate’s degree programs, but the effects are small and statistically insignificant for
individuals starting in certificate programs.

? They also find positive effects for associate’s degrees, but these results become
insignificant once they control for the field of study.
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known. Second, we study the labor-market returns for credits and associ-
ate’s degrees using a large administrative data set on the population of stu-
dents in one state (Kentucky). Most previous work uses US Census data or
survey data. The Census data are large but are a cross section with no pre-
college information. Survey data typically have small populations of com-
munity college students, and they often lack data on precollege earnings.
The administrative data allow us to control for precollege earnings as well
as for differences among students in educational goals and course enroll-
ment in the first college term. Although Jacobson et al. (2005a, 2005b) also
use administrative data for the State of Washington, they study the returns
to credits earned rather than the returns to awards because so few displaced
workers receive awards.

III. Data

The administrative data we use come from the Kentucky Community
and Technical College System (KCTCS). The student demographic file
contains student-level information on demographics such as age, race, and
gender. The course-level data contain descriptive information on the type
of course as well as the grade and the number of credits received. Data are
available for each course taken by each student.

The outcome data identify each degree, certificate, and diploma awarded.
Certificates are specialized programs where students can demonstrate a spe-
cific set of skills to potential employers. Schools offer certificates in several
program areas. Diplomas tend to target broader areas than certificates and
usually require more credits (often more than 1 year of full-time study). For
example, KCTCS offers a diploma titled medical office assistant, which re-
quires 44—47 credits; a medical administrative certificate from KCTCS re-
quires 33-35 credits.

More generally, associate’s degrees usually require between 60 and 78 cred-
its. Diplomas require between 36 and 68 credits, although most require at
least 50 credits. Certificates typically require between 12 and 36 credits. A
course load of approximately 30 credits is considered a full-time course
load for 1 year.

The outcome data also contain transfer information from the National
Student Clearinghouse. The transfer data identify the date and school
name of transfers to all participating 4-year institutions from 2002 to 2006.
The National Student Clearinghouse contains nearly 90% of all students, in-
cluding those of all 4-year schools in Kentucky and most schools in neigh-
boring states.*

KCTCS receives quarterly earnings data from the state’s unemploy-
ment insurance program. Total wages are reported for each person and

* This information comes from the National Student Clearinghouse webpage
(http://www.studentclearinghouse.org).
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job. Data are from the first quarter of 2000 through the third quarter of
2008.

Our focus is on two cohorts of students: those who started at KCTCS
from summer 2002 to spring 2003 (i.e., the 2002-3 school year) and those
who started at KCTCS from summer 2003 to spring 2004 (i.e., the 2003—4
school year).” Information on previous educational attainment at other
educational institutions is not available. Furthermore, we have no infor-
mation on KCTCS attendance prior to 2000.

For evaluating the labor-market returns to KCTCS, we exclude those
students who attend KCTCS while in correctional institutions, who are
less than 20 years old or more than 60 years old at the start of their first
term, who transfer to a 4-year school, or who do not seek an award. These
students are excluded in order to study the labor-market returns of in-
dividuals most likely to be in the labor market immediately before and af-
ter their KCTCS attendance, as well as to create a comparison group that
is most similar to the set of students who receive awards.® An additional
reason for dropping the transfer students is that we do not observe their
educational attainment at the subsequent institution, so the relationship
between educational attainment and labor-market outcomes is impossible
to measure for these students. We discuss the implications of excluding
transfer students in Section V.E.

Table 1 contains the descriptive statistics for the preferred KCTCS sam-
ple. The average quarterly earnings over the entire period (from 2000 to
2008) is $6,142 for men and $4,245 for women (in 2008 dollars), illustrat-
ing a large gender disparity in earnings. The employment rate is 65% for
men and 64% for women. The average age at entry is around 30 years, and
less than 15% of the sample is nonwhite. Nearly 16% of women receive
associate’s degrees as their highest award, compared to only 11% for men.
The percentage of women receiving diplomas (5.6%) is slightly higher
than the percentage for men (5.1%), but men have a slightly higher per-
centage receiving certificates: 8.1% for men and 7.7% for women. Health
is the most popular field of study for women, compared with academics
and vocational for men.

The UI wage record data include the vast majority of jobs in Kentucky.
The data cover all employment except self-employment, a small subset
of federal workers, informal/illegal work, and a small number of other
uncovered jobs.” In addition, the UI wage records will not capture the
earnings and employment of people who work in other states, either be-

> We identify initial enrollment using the course enrollment data.

¢ We exclude teenagers because their pre-KCTCS earnings are unlikely to rep-
resent their earnings potential without KCTCS attendance.

7 Kornfeld and Bloom (1997) show that the UI wage record data are a valid
source of earnings data for low-income individuals.
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Table 1
Descriptive Statistics, Kentucky Community and Technical
College System (KCTCS) Data

Men Women
Variable Mean SD Mean SD
Average quarterly earnings ($) 6,142 4,440 4,245 3,321
Proportion employed .652 291 .640 .290
Age at entry 30.0 8.9 31.3 8.9
White 769 422 .768 422
Nonwhite 119 324 142 .349
Missing race 112 315 .090 .286
Associate’s degree 112 316 159 .365
Diploma .051 221 .056 .230
Certificate .081 272 .077 266
No degree or award .756 430 .709 454
Associate’s degree fields:
Business .006 .074 .019 137
Health .021 145 .074 262
Humanities .019 137 .029 168
Other academics .031 173 .023 .148
Services .008 .089 .016 127
Vocational .029 .168 .004 .060
Diploma fields:
Business .001 .032 .008 .089
Health .007 .082 .045 .208
Services .002 .045 .002 .048
Vocational .042 .200 .001 .033
Certificate fields:
Business .002 .046 .009 .096
Health .007 .085 .047 212
Services .003 .055 .017 129
Vocational .068 252 .004 .066
County unemployment rate 7.89 1.76 7.98 1.79
Number of students 8,881 16,572

Norte.—Earnings and employment statistics are person-level averages across all quarters of data (2000
2008).

cause they commute across state lines or because they move to another
state. However, Kentucky has relatively low levels of both of these pat-
terns. According to the 2000 Census, Kentucky has one of the lowest rates
of outmigration to other states (Franklin 2003), and 6.6% of Kentucky
residents work outside Kentucky.® Census estimates show that the raw
increase in earnings between high school graduates and individuals with
associate’s degrees is similar between Kentucky and the national average.’

8 The 6.6% calculation is the authors’ calculation from 2000 US Census worker
flow data.

? Based on calculations of difference in mean earnings between high school grad-
uates and associate’s degree recipients using American Community Survey data
from the US Census Bureau.
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The time period of the earnings data is from 2000 to 2008, so most of the
postschooling observations are prior to the most recent recession.

IV. Method
A. Traditional Human Capital Method

Our analysis begins with a traditional Mincer-type schooling equation
because this type of model is commonly estimated in the returns to school-
ing literature. Our estimates from this model can be easily compared to
previous estimates of the returns to community college. Equation (1) con-
tains the model:

In this cross-sectional model, the dependent variable is either annual or
average quarterly earnings from the most recent 1-year period, the fourth
quarter of 2007 through the third quarter of 2008. AWARD is a set of three
dichotomous variables for highest award (associate’s degree, diploma, or
certificate). An associate’s degree is considered the highest award offered,
a diploma is considered the second highest award offered, and a certificate
is considered the third highest award offered. DEMOG is a set of person-
specific demographics such as age and race/ethnicity. Throughout the anal-
ysis, we estimate separate equations for men and women.

B. Preferred Student Fixed Effect Method

Because the KCTCS database is a detailed panel data set with pre- and
post-KCTCS earnings data, we use these data to estimate the change in
earnings associated with KCTCS attendance. Specifically, we compare the
post-KCTCS earnings with the pre-KCTCS earnings for two groups, those
who receive awards and those who do not. The major difference between
the two groups is KCTCS awards. In terms of program evaluation, our
estimation technique resembles a treatment-on-the-treated model. This
approach of using “dropouts” as a comparison group has been common in
the job-training literature for decades (see, e.g., Cooley, McGuire, and
Prescott 1979). Because we are using administrative data from KCTCS, we
do not have any information for individuals who did not attend KCTCS.

Another way to think of this model is as a difference-in-differences model.
As mentioned above the observations in our data set differ along two di-
mensions: the timing and the difference in award receipt. In other words,
we compare earnings over time and between individuals over time with
awards to individuals without awards. Equation (2) contains a simple dif-
ference-in-differences equation with no other controls:

EARNZ'[ = B AWARDl[ + n; + T + . (2)
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Equation (3) contains the more extensive multivariate regression to measure
the effect of KCTCS attendance on earnings:

EARN, = 8 AWARD, + AENROLL, + 6 DEMOG,

+ vy INTENT, + 9, + 7, + &,. ®)
In both equations, 7 denotes a person and ¢ denotes a quarter.

EARN is the earnings for the quarter. Quarters with no reported UI
earnings are assigned values of zero earnings. The spring semester is as-
signed a start date of the first quarter and an end date of the second quar-
ter; the summer term is assigned a start date of the second quarter and an
end date of the third quarter; and the fall semester is assigned a start date of
the third quarter and an end date of the fourth quarter.

As in previous equations, the vector AWARD contains three dichot-
omous variables (equal to zero or one): one for having an associate’s de-
gree as the highest award, one for having a diploma as the highest award,
and one for having a certificate as the highest award at the beginning of
the quarter. For each KCTCS outcome (degree, diploma, or certificate),
the estimated change in earnings should be interpreted as the change rel-
ative to the same person’s earnings before she completed the award.

ENROLL contains four dichotomous enrollment variables. The first is
equal to one when the individual is attending KCTCS and zero otherwise.
This variable accounts for the opportunity cost (in terms of earnings) for
students while they attend KCTCS. The second variable is equal to one
after the individual has finished attending KCTCS. This variable accounts
for any general postschooling changes in earnings. The third variable is
equal to one for the time period 2 quarters before KCTCS attendance, and
the fourth variable is equal to one for the time period 1 quarter before
KCTCS attendance. These two variables control for possible pre-KCTCS
dips in earnings shortly before KCTCS attendance. Figure 2 in the next
section shows earnings patterns relative to KCTCS enrollment. The figure
illustrates that an “Ashenfelter dip” seems to occur for award recipients in
the 2 quarters before KCTCS enrollment."

DEMOG is a set of demographic variables that change over time. Spe-
cifically, the variables are age, nonwhite, missing race/ethnicity, and an
indicator that the student was in the 2002-3 cohort, all interacted with time
trends. We also include the county unemployment rate.

INTENT is a set of variables measuring students’ intentions. All these
variables are measured in the first semester. The variables are interacted
with time because their noninteracted effects are subsumed by the student
fixed effects. Students’ intentions are measured by the number of courses

1 We do not include additional controls beyond 2 quarters because the data
show little evidence of earnings declines beyond that period.
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taken in the first KCTCS term and a set of dichotomous variables for each
student’s area of study (undecided award is the omitted category). For
example, it is possible that an individual pursuing a nursing award may
have a different earnings trajectory than an individual pursuing a voca-
tional award. Similarly, given the difference in age-earning profiles, a 22-
year-old may have a different earnings trajectory than a 50-year-old. These
time-dependent differences will not be captured by the student fixed ef-
fects. By allowing different time trends based on the number of classes
taken in the first term and students’ initial aspirations (whether or not to
pursue an award and what field of study in which to pursue an award),
we are able to compare labor-market outcomes for students with very sim-
ilar earnings trajectories and intentions upon entry at KCTCS.

Unlike most studies of labor-market returns to education, we include a
set of person fixed effects (7). The person fixed effects, used by Jacobson
et al. (2005a, 2005b) and Cellini and Chaudhary (2011), capture person-
specific components that are constant over time, such as race/ethnicity or
innate ability." In fact, the fixed effects can be thought of as the overall
effect of all these time-invariant person characteristics. The inclusion of
the fixed effects has the advantage of controlling for time-invariant mea-
sures of ability and other factors that affect earnings and are correlated with
community college schooling. The fixed effects model uses variation be-
tween individuals as well as variation over time within individuals to esti-
mate the value of the parameters. Although each source of variation has
weaknesses, together they provide a compelling technique for estimating
the causal effect of education on earnings.

One limitation of the fixed effects approach is the assumption that the
pre- and post-KCTCS earnings patterns are similar between students who
received an award and students who did not receive an award. If a student
receives a positive or negative shock that affects award receipt and earn-
ings patterns, the fixed effects model will not produce valid estimates.
However, this criticism is true of any of the previous studies of commu-
nity college returns as well. Furthermore, we believe that, on average, the
number of such shocks is likely to be small.

The model contains controls for each quarter (7). The last component
(¢) 1s the unobservable component of earnings. There are 35 quarters, from
the first quarter of 2000 through the third quarter of 2008. Separate equa-
tions are estimated for men and women.

Jacobson et al. (2005a, 2005b) measure human capital accumulation in
community college as the number of credits completed because few in-

' Jacobson et al. (2005a, 2005b) also include controls for short-run earnings de-
viations, as well as its interaction with the number of credits obtained (their measure
of community college schooling). The results presented in the next section are not
sensitive to the inclusion of these additional variables.
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dividuals in their sample of displaced workers complete an award. For
comparison, we estimate an additional model that includes credits earned
as well as the highest award received.

Because we measure earnings in levels and include observations with
zero earnings, the coefficients represent the combined effect of employ-
ment (going from zero earnings to positive) and changes in earnings con-
ditional on employment (a change in earnings from one nonzero amount
to another). We also consider alternative models that look directly at earn-
ings conditional on employment as well as participation in the labor mar-
ket. In the former model, the dependent variable is log earnings, where
observations with zero earnings are treated as missing observations."? In
the latter model, the dependent variable is a dichotomous variable equal
to one for quarters with positive earnings. The dependent variable is zero
for quarters with zero earnings or missing earnings. Earnings that are not
reported to the Kentucky UI system, such as self-employment earnings
and out-of-state earnings, are interpreted as not participating in the Ken-
tucky labor market. Although the dependent variable is dichotomous, we
estimate a linear probability model because it is less sensitive to distribu-
tional assumptions and is easier to interpret (Wooldridge 2001).

V. Results
A. Comparison with Other Data Sets

As mentioned above, most previous analyses of returns to community
college compare community college students to individuals outside the com-
munity college system, whereas KCTCS data only contain individuals who
attended KCTCS. Therefore, we compare our sample of KCTCS students
with other earners in Kentucky drawn from other data sources such as the
US Census.

First, we compare average quarterly earnings of individuals in the KCTCS
sample with the statewide average quarterly earnings for all other Ken-
tucky workers using aggregate UT earnings data (individual-level data are
not available). Figure 1 contains average quarterly earnings from the first
quarter of 2002 through the first quarter of 2008. Throughout the article,
all dollars are measured in 2008 dollars, deflated by the CPI-U. The figure
combines men and women because the Ul data are not available by gender
(or any other category, such as age). We report average quarterly earnings
for three groups: KCTCS award recipients (labeled “KCTCS Award”),
KCTCS attendees who do not receive an award (labeled “KCTCS No
Award”), and all other Kentucky workers (labeled “UT [non-KCTCS]”).

12 We do not report the results from these log earnings models, but they are
available from the authors upon request.
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F1G. 1.—Average quarterly earnings for KCTCS Award, KCTCS No Award, and
non-KCTCS workers, 2002—8. Color version available as an online enhancement.

Average earnings are higher for the non-KCTCS sample than for either
KCTCS sample. The higher wages for non-KCTCS UI workers is to be
expected because the average age in the KCTCS sample is lower than the
average age of all Kentucky workers.”” Average wages show little growth
for the non-KCTCS sample. Average wages for the non-KCTCS sample
drop in the summer likely due to summer-only workers such as high school
and college students. In contrast, we see that average wages grew substan-
tially for both KCTCS samples. For example, the average for award stu-
dents grew from around $5,000 per quarter in 2002 to close to $7,000 in the
last quarter of 2007.

Next, we compare our KCTCS sample to 2000 Census data for Ken-
tucky. In the Census data, we limit our sample to people aged 25-66 with
an associate’s degree, 1 year or more of college without a degree, or less
than 1 year of college without a degree." We also weight the Census data
by race/ethnicity and age so that it is balanced with respect to KCTCS
data on these two dimensions. Table 2 contains descriptive statistics for
our preferred KCTCS sample and our sample drawn from Census data.
The most notable difference in the data is that average earnings are lower
in the KCTCS sample.

'3 The UI data do not contain age and experience. However, in unreported re-
sults, we find that KCTCS students are younger, with presumably less labor-
market experience than comparable individuals from the 2000 Census.

* These ages match the ages of the KCTCS preferred sample in the first quarter
of 2008.
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Table 2
Means and Standard Deviations for 2000 US Census and Full KCTCS Sample
Men Women
KCTCS Census KCTCS Census
Yearly earnings 20,756 39,728 14,590 22,095
(22,788) (35,456) (15,659) (21,457)
Associate’s degree 112 191 159 .253
(.316) (:393) (.365) (.435)
1+ years college, no degree 317 .548 301 486
(.465) (498) (.459) (.500)
<1 year college, no degree 571 262 541 261
(495) (.440) (498) (439)
In school .063 .107 .087 .108
(.243) (.309) (.282) (.310)
Age 35.6 35.6 37.0 37.0
(8.9) (8.9) (8.9) (8.9)
Nonwhite 119 119 142 142
(.324) (.324) (.349) (.349)
Number of observations 8,881 12,082 16,572 15,229

Norte.—Standard deviations are in parentheses. Each sample includes individuals aged 25-66. Census
observations are limited to the State of Kentucky and to individuals with postsecondary education
without completion of a bachelor’s or postgraduate degree. Census data are weighted so that they have a
similar age and race/ethnicity distribution as the KCTCS data. KCTCS earnings data are for the fourth
quarter of 2007 through the third quarter of 2008, the most recent earnings data available. Census earnings
data are from 1999. Earnings from both data sets are in 2008 dollars. Note that the individuals in the
KCTCS data are the same as in table 1 but are measured at a different time period.

Using the same data as in table 2, table 3 contains regression results for
annual returns to schooling for the KCTCS and Census data from equa-
tion (1)."” For men, the return to an associate’s degree relative to less than a
year of college is $7,735 for the KCTCS data and $5,513 for the Census
data. For women, the return is $10,125 for the KCTCS data and $6,624
for the Census data. The returns for 1 or more years of college without a
degree are much smaller, especially in the Census data. In the KCTCS
data, the returns are around $1,900 for men and $1,800 for women.

B. Cross-Sectional Analysis

Our analysis begins with estimated earnings regressions, as in equa-
tion (1). We also include pre-KCTCS earnings information, as well as stu-
dent intentions, in a cross-sectional model. This model allows us to control
for individuals® intentions and their pre-KCTCS labor-market experiences.
Table 4 contains the results from these earnings regressions, where the

15 All results in the table are weighted as described above. Regressions using
Census weights, as well as regressions using unweighted Census data, produce
similar results and are available from the authors upon request.
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Table 3
Cross-Sectional OLS Model with 2000 Census and KCTCS Data

Men Women
KCTCS Census KCTCS Census
Associate’s degree 7,735%%* 5,513%%% 10,125%%** 6,6247%%%
(798) (1,094) (400) (520)
1+ years of college, no degree 1,880% %% 804 1,776%%% 1,137%%%
(536) (805) (260) (457)
In school 7,644%%% —8,371%%% 573 341045
(1,009) (1,022) (410) (618)
Age 2,113%%* 4,511%%* 99473 1,940%%*
(219) (306) (112) (171)
(Age)z 7233('*3:' 7503535* 710*;1'3(' 7223:'?:'3{'
(€) (4) (1) )
Nonwhite —6,723%%% —8,554 %% 311 1,085%
(606) (998) (325) (569)
Number of observations 8,881 12,082 16,572 15,229

Norte.—Dependent variable is yearly earnings (2008 dollars). All models include individuals aged 25—
66. Regressions using KCTCS data also include dummy variables for missing race/ethnicity and for
students entering KCTCS during the 2002-3 school year. The Census and KCTCS data in this table are
identical to the data in table 2 (and the KCTCS data in table 1). Heteroskedasticity-robust standard errors
are in parentheses.

* Significant at 10% (two-sided test).
Significant at 5% (two-sided test).
* Significant at 1% (two-sided test).

Table 4
Quarterly Earnings Returns for Highest Award Received:
Cross-Sectional OLS Model with KCTCS Data

Men Women
Associate’s degree 1,349%%* 2,290%%%
(204) (106)
Diploma 1,017%%* 1,990%**
(229) (129)
Certificate 4967 %% 221%%
(207) (96)
Demographics Yes Yes
Intentions Yes Yes
Number of observations 8,881 16,572

Note.—All regressions also include controls for age, age squared, nonwhite,
missing race/ethnicity, earnings in each of the 4 quarters immediately prior
to KCTCS entry, and dummy variables for term of entry. Heteroskedasticity-
robust standard errors are in parentheses.

* Significant at 10% (two-sided test).

Significant at 5% (two-sided test).
Significant at 1% (two-sided test).

This content downloaded from 128.163.8.42 on Mon, 21 Jul 2014 16:00:43 PM
All use subject to JISTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

110 Jepsen et al.

dependent variable is the average quarterly earnings for the fourth year
after enrolling in KCTCS (quarters 13-16). Presenting the results in terms
of quarterly earnings facilitates the comparison of these results with the
results from the fixed effects model presented in the following tables.

Associate’s degrees are associated with higher quarterly earnings of
$1,349 for men and $2,290 for women. These returns are roughly 22% of
men’s average quarterly earnings and 54% for women. The return to a
diploma for men is $1,017, or 17% of average earnings, and the return for
women is $1,990, or 47% of average earnings. For men, the returns for
certificates are one-third as large as the returns for associate’s degrees:
$496, or 8%. For women, the returns to certificates are only $221, or 5%.
In this cross-sectional model that compares KCTCS award recipients with
other KCTCS attendees based on intentions and pre-KCTCS earnings, we
find sizable returns for associate’s degrees and diplomas and much smaller
returns for certificates.

C. Earnings Patterns

We begin our analysis of the longitudinal (or panel) aspect of the
KCTCS data by looking at earnings patterns over time by highest award.
Figure 2 shows the average quarterly earnings for men (top panel) and
women (bottom panel), where each quarter is measured relative to initial
attendance at KCTCS."* We measure time relative to entrance at KCTCS,
rather than calendar quarter, for two reasons. First, students enter KCTCS
at different time periods between summer 2002 and spring 2004. Quar-
terly earnings at a particular calendar quarter, such as the first quarter
of 2006, will measure students with different levels of KCTCS schooling.
Second, this arrangement of quarters allows us to illustrate clearly pre-
KCTCS differences in earnings. This technique is common in evaluations
of job-training programs, where researchers are concerned about the sim-
ilarity of recipients and nonrecipients prior to participation in job-training
programs. We are able to conduct analogous comparisons for participa-
tion in KCTCS.

The top panel of figure 2 has several interesting patterns. Men who
attend KCTCS without receiving an award have the lowest pre-KCTCS
earnings, with average quarterly earnings around $4,000 in most quar-
ters."” Individuals who eventually receive an associate’s degree award have
the highest pre-KCTCS earnings of approximately $6,000 a quarter. How-

!¢ The quarter when the student first attended KCTCS is measured as 0 on the
horizontal axis of the graph. The first quarter before the student attended KCTCS
is measured as —1, and the first quarter after the student first attended KCTCS
is measured as 1. For example, consider a student who first attended KCTCS in fall
2002. For this student, quarter 0 is July-September 2002; quarter —1 is June-August
2002; and quarter 1 is October-December 2002.

7 As mentioned previously, all dollar figures are reported in 2008 dollars.
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F16. 2—Quarterly earnings by quarters since KCTCS entry. Men, top panel;
women, bottom panel. Color version available as an online enhancement.

ever, award earners—especially those who receive diplomas—experience a
substantial decrease in earnings the quarter before entering KCTCS. Av-
erage earnings for diploma recipients are under $2,000 for the first 4 quar-
ters after enrollment. Much of the explanation, particularly for men, is
that diploma recipients have lower employment rates during these quar-
ters. In addition, diploma recipients tend to take more credits per term
than other award recipients, leaving less time for working in the labor mar-
ket. Average quarterly earnings for associate’s degree and diploma recip-
ients begin to increase dramatically approximately 7 quarters after enter-
ing KCTCS; the increase occurs slightly earlier for certificate recipients.'

% Some students enter KCTCS with credits from other institutions and there-
fore receive an award more quickly than if they arrived at KCTCS with no credits.
However, our data do not contain any information on credits obtained at other
institutions prior to enrollment at KCTCS.
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By 15 quarters after entering KCTCS, the earnings for the four groups
of individuals have exceeded their pre-KCTCS levels. By this time, indi-
viduals with associate’s degrees have the highest earnings, and individuals
without awards have the lowest earnings.

The bottom panel of figure 2 illustrates average quarterly earnings for
women. There are noticeable differences between men and women. Women
have lower average earnings than men. In the quarters prior to KCTCS
attendance, average quarterly earnings are relatively similar across the four
education levels, except for the same decline in average earnings for award
recipients—particularly diplomas—starting in the quarter before KCTCS
attendance. As with men, average quarterly earnings for women with asso-
ciate’s degrees and diplomas start to increase around 7 quarters after
KCTCS attendance, with a slightly earlier increase for certificate recip-
ients. By 12 quarters after initial KCTCS enrollment, the average quarterly
earnings of diploma and associate’s degree recipients substantially exceed
average earnings of women who did not receive an award. Women without
awards have the lowest average earnings 18 quarters after initial KCTCS
attendance, slightly below average earnings for certificate recipients.

Although these graphs provide a useful starting point for our discussion
of labor-market returns, they look only at differences in average earnings
between the four groups indicated in the graphs. Figure 2 does not control
for differences in age or length of KCTCS enrollment. Therefore, we now
turn to our regression analysis.

D. Opverall Earnings Returns

Table 5 contains the effects of the highest award received on quarterly
earnings from the fixed effects model. The first four columns are for men,
and the second four columns are for women. The first and fifth columns
contain no controls other than highest award as illustrated in equation (2).
The second and sixth columns contain controls for the timing of enroll-
ment (ENROLL in eq. [3]). The third and seventh columns also contain
demographic controls (DEMOG in eq. [3]). The fourth and eighth col-
umns also contain controls for student intentions (INTENT in eq. [3]).
The last specification is our preferred one because we believe that it does
the best job of capturing observed differences.

The table shows that the returns for all awards fall slightly when we add
controls for enrollment timing (cols. 2 and 6), but returns increase mod-
erately when demographic controls are added (cols. 3 and 7). Similarly, the
returns increase slightly when we include controls for student intentions
(cols. 4 and 8). In other words, the gap in earnings between students with
and without awards is higher when we compare students with similar in-
tentions (cols. 4 and 8) than when we compare students with no regard to-
ward their demographics or intentions (cols. 2 and 6).
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The table shows that associate’s degrees are associated with large in-
creases in earnings, particularly for women. In our preferred specification
(cols. 4 and 8), associate’s degrees are associated with returns of $2,363 for
women and $1,484 for men. In percentage terms of average earnings from
table 1, the return is approximately 56% for women and 24% for men.

Women also have higher returns from diplomas than men: $1,914 (col. 8)
versus $1,265 (col. 4). In percentage terms, the returns to diplomas are
45% for women and 21% for men. For both associate’s degrees and di-
plomas, the average number of credits earned varies little between men and
women. Thus, the gender difference in returns cannot be explained by dif-
ferences in the number of credits earned.

Certificates have small positive returns for women and men, although
the returns for men are only significant at the 10% percent level (two-
sided test) once we include controls for intentions as well as demographics
and enrollment timing (col. 4). In the preferred specification, certificates
are associated with returns of approximately $300 for men and women, an
increase of 5% for men and 7% for women. Certificates require the least
amount of course work (usually 1 year or less of full-time course work),
so their lower returns are not surprising.

The results from our preferred specification of the fixed effects model
(cols. 4 and 8 of table 5) are generally similar to the results from the cross-
sectional OLS model in table 4, at least for associate’s degrees and di-
plomas. The fixed effects model has slightly larger returns for these two
awards except for the slightly lower returns to diplomas for women. For
certificates, the inclusion of fixed effects produces smaller returns for men
and larger returns for women relative to a cross-sectional OLS model.

E. Sensitivity Analysis

A primary concern in the returns to schooling literature is establish-
ing the causal effect of educational attainment on earnings. We provide a
relatively new application of student fixed effect models to estimate the
labor-market returns to community college degrees, and we include de-
tailed control variables including student intentions. Our results for asso-
ciate’s degrees are higher than previous estimates for women but are simi-
lar for men, and little if any previous work has been done on diplomas
and certificates. Still, we acknowledge that concerns about the general-
izability of our results may remain, so we conduct several sensitivity anal-
yses to test the robustness of our earnings returns. More detailed results
are available in Jepsen, Troske, and Coomes (2012).

We first expand the sample to include teenagers and students who initially
do not intend to pursue an award, and we find that the returns for men are
much higher and the returns for women are slightly lower. In contrast,
excluding students who did not receive an award nearly doubles the returns
for men and reduces the returns for women by approximately 20%. It ap-
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pears that including teenagers or non—award seekers leads us to overstate
the returns for men.

In another robustness check we exclude students who fail to receive any
community college credits because they may have fundamental differ-
ences in earnings growth. Their inclusion may produce an upward bias in
our estimated returns if they had a negative random shock that caused
them to drop out of KCTCS and led to lower earnings growth. Compared
to the returns for the full sample, the returns excluding students with zero
credits are 10%-25% lower for men and 1%-5% lower for women. Thus,
the overall returns in our preferred specification may be slightly over-
stated for men because the comparison group includes students who did
not receive any KCTCS credits.

Many studies of training programs restrict analysis to individuals with
some pretraining level of labor-force attachment. We employ the same idea
by restricting our sample to individuals with at least 5 quarters of earnings
in the pre-KCTCS period.” For associate’s degrees and diplomas, the re-
turns are slightly lower for individuals with substantial pre-KCTCS
labor-force attachment. The decline in earnings is more pronounced for
certificates, suggesting that certificates have larger returns for individuals
with weak labor-force attachment prior to enrolling in KCTCS.

We have also estimated models excluding up to 4 quarters prior to
KCTCS attendance because they contain an “Ashenfelter dip” in earn-
ings. The results from this sample are nearly identical to the full sample,
suggesting that the pre-KCTCS earnings drop is not driving the estimated
labor-market returns. The results are also quite similar, except for lower
returns to certificates for males, when we exclude all quarterly observations
more than 12 quarters after someone leaves KCTCS. Thus, there is little
support for the concern that students who leave KCTCS after a couple of
semesters are creating an upward bias in the results.”

Another concern about our results is that we exclude transfer students
from our analysis because we do not have information on whether these
students ever complete a 4-year degree. If we did have information on who
completed a degree, the returns for those students would be captured in
the returns to a bachelor’s degree and therefore would not bias our esti-
mate of the returns to an associate’s degree. Thus, the concern with our
estimated returns is that we exclude individuals who obtain an associate’s
degree and transfer to a 4-year institution without completing a bache-

19 Results are quite similar when we vary the cutoff for number of quarters with
pre-KCTCS earnings from 4 to 8 quarters.

20 Specifically, the concern is that those who finish early with awards may pos-
sess unobservable traits that are positively correlated with earnings, whereas those
who finish early without an award may possess unobservable traits that are neg-
atively correlated with earnings.
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lor’s degree. Determining the direction and size of the bias in excluding
these students is extremely difficult because we have no way of identify-
ing them.

To learn more about the potential bias from excluding transfer students,
we estimate a cross-sectional model where the dependent variable is a
dummy variable for transferring to a 4-year institution. Controlling for
student demographics and student intentions, an associate’s degree is asso-
ciated with a higher probability of transferring of approximately 24% for
men and 17% for women. In contrast, we find a small negative associa-
tion between other awards and the probability of transfer, so there is min-
imal bias in the returns to diplomas and certificates from excluding trans-
fer students. We have also estimated our standard wage models including
transfer students, and we find slightly smaller returns to awards compared
to the estimates from our preferred specification. We suspect that this is
because we have relatively few postschooling observations for students
who transfer and because we are unable to distinguish between transfer
students who are attending school full-time and not working from students
who have left school but are unable to find employment. In general, we
suspect that by excluding transfer students from our estimated returns we
may understate the actual returns of an associate’s degree due to the likely
superior ability of students who transfer. Unfortunately, we have no way of
confirming this suspicion or of assessing the size or direction of any bias.
However, it is important to recognize that transfer students compose only
9% of the total sample, so any bias resulting from excluding these students is
likely to be minimal.

F. Heterogeneity in Returns

As illustrated in table 1, men and women have different fields of study at
KCTCS. Therefore, one explanation for the gender differences in returns
(table 5) is that returns vary by fields of study. Table 6 contains the results
where the highest education level is interacted with dummy variables for six
fields of study: humanities, other academic subjects (i.e., social science and
science), business, health, services, and vocational. No students received
diplomas or certificates in academic subjects (humanities or otherwise). Ex-
cept for the highest award received variables, the models used to estimate
the results in table 6 are identical to the preferred specification in table 5
(cols. 4 and 8).

This table shows that for both men and women, the highest returns are
from associate’s degrees in health: around $4,000 per quarter. Associate’s
degrees in academic subjects other than the humanities and in vocational
subjects have quarterly returns above $1,000. Diplomas in health fields also
provide sizable returns, in excess of $2,000 per quarter, and, for men, vo-
cational diplomas are associated with higher quarterly earnings of around
$1,200. Certificates usually are associated with small and statistically in-
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Table 6
Earnings Returns for Highest Award by Field of Study:
Fixed Effects Models with KCTCS Data

Men Women
Coefficient SE Coefficient SE

Associate’s degree:

Humanities -2 290 171
Other academic 1,793 253%%* 1,661
Business —138 551 654
Health 3,709 354%%% 4,409
Services —46 419 316
Vocational 1,268 3328 1,545
Diploma:
Business —1,124 1,003 158 235
Health 2,140 502%%%* 2,441 1227%%%*
Services 73 813 -9 427
Vocational 1,264 202%** 240 945
Certificate:
Business -8 883 173 230
Health 32 500 375 e
Services —141 596 241 142*
Vocational 368 177%* 264 296
Number of observations 200,045 366,507

Note.—All models also include controls for enrollment timing, demographics, student intentions,
person fixed effects, and time fixed effects. Standard errors are clustered by student.
* Significant at 10% (two-sided test).
Significant at 5% (two-sided test).
¢ Significant at 1% (two-sided test).

significant returns, except for vocational certificates for men ($368) and
health certificates ($375) for women.

In other analysis we also examined differences in returns by age (see
Jepsen et al. [2012] for more details). In these models we saw that returns
vary greatly by age, award, and gender. For men, the largest returns for
associate’s degrees—around $2,000 per quarter—are for students in their
early twenties, although the returns are above $1,000 for all but the oldest
students. Men’s returns to diplomas vary greatly, with the largest returns
(around $1,800) for students in their early twenties through their early
thirties. In every age category, men’s returns to a certificate are statistically
insignificant for each age range between 20 and 60. Women receive returns
usually in excess of $2,000 to degrees and diplomas throughout their teens,
twenties, thirties, and into their forties. For certificates, women’s returns
are under $250 for most age categories.

G. Earnings Returns for Credits

Another way to measure the returns to KCTCS is to look at the returns
to credits (see Jacobson et al. [2005a, 2005b] and citations within). We ex-
tend our preferred specification to include credits earned as well as highest
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award. This model divides the returns to the award into the returns for the
credits earned and the additional returns of the award itself, what is often
called the sheepskin effect.

Table 7 contains the results from this analysis. Columns 1 and 3 are the
preferred specifications from columns 4 and 8 of table 5, and they do not
contain credits earned. Columns 2 and 4 contain credits earned for men
and women, respectively. The results illustrate that most of the increase
in earnings for associate’s degrees and diplomas are from awards rather
than from credits. For example, a man earning an associate’s degree with
69 credits (the midpoint of the required number of credits) would receive
an earnings boost of $386 per quarter from the 69 credits in addition to
an earnings boost of $1,117 from the award. For a woman, the compara-
ble numbers are $959 from the credits and $1,763 from the award.

The sheepskin effects for certificates are much lower. The sheepskin
effect for men is $112 per quarter, compared with an increase in earnings
of $134 per quarter for 24 credits, the midpoint of the required number
of credits for certificates. For women, the sheepskin effect is $134 for
the certificate, compared with an earnings increase of $333 associated with
24 credits. More generally, the returns from credits exceed the returns
from the certificate at 20 credits for men and at only 10 credits for women.

H. Employment Returns

In addition to studying the effect of community college awards on
earnings, we also study their impact on employment. See Jepsen et al.
(2012) for more information. For men, associate’s degrees and diplomas are
associated with increases in employment of 12%-15%, whereas the em-

Table 7
Earnings Returns for Credits Earned and Highest Award:
Fixed Effects Models with KCTCS Data

Men Women

(1 (2) (3) (4)

Associate’s degree 1,484%%* 1,117%%* 2,363%%% 1,7637%%%
(149) (170) (81) (90)

Diploma 1,265%%* s 1,914 1,331
(183) (198) (110) (119)
Certificate 297% 112 29935 134%
(160) (162) (73) (75)

Credits 5 g 14
2) (1)

Number of observations 306,642 306,642 572,319 572,319

Note.—All models also include controls for enrollment timing, demographics, student intentions,
person fixed effects, and time fixed effects. Standard errors clustered by student are in parentheses.
* Significant at 10% (two-sided test).
Significant at 5% (two-sided test).
Significant at 1% (two-sided test).
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ployment returns to women for these two awards is approximately 20%.
Certificates have employment returns of 9% for women, but the return for
men is around 2% and is not statistically significant from zero at the 10%
level.

VI. Discussion

This article provides new estimates on the labor-market returns to cer-
tificates and diplomas offered by community colleges. More people re-
ceive these awards than receive associate’s degrees, which are more com-
monly studied. We study the earnings returns for the cohort of students
aged 20-60 who entered Kentucky’s community college system during the
2002-3 and 2003—4 school years. For these students, associate’s degrees
and diplomas have quarterly returns of around $1,500 for men and $2,000
for women. Certificates have returns of around $300 per quarter for men and
women. The highest returns for associate’s degrees and diplomas are for
health-related awards. The highest returns for certificates are in vocational
fields for men and health fields for women. Like Jacobson etal. (2005a) work
on displaced workers in Washington, we find that earning credits at a
community college without receiving an award has a positive effect on
earnings. Degrees and diplomas are associated with noticeably higher like-
lihoods of employment, and certificates have positive associations with em-
ployment for women. Although our estimated returns are large, the dollar
amounts are comparable to previous work on associate’s degrees.

Like many empirical papers that use nonexperimental data, our results
should be viewed as an estimate of the effect of the treatment on the treated.
Specifically, we estimate the impact of receiving an award from a commu-
nity or technical college in Kentucky and then entering the labor market.
Our additional analysis should be viewed as efforts to demonstrate the
generalizability of our results. Of course these efforts are always incom-
plete, and readers should keep in mind the limitations of our results.

These findings add to an extremely limited literature on the returns to
community college certificates and diplomas. Although our study focuses
on the experience in one state, the richness of the data and the similarities
of community college systems around the United States suggest some
tentative national policy conclusions. Human capital investments in com-
munity and technical college programs produce large labor-market returns,
particularly for women, but the returns vary substantially among fields
and awards.
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