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Foreword

This is the last preface to an Understanding Boston report that I write in my capacity as President
and CEO of the Boston Foundation. When asked what I am most proud of in my 21-year tenure, I
often talk about how the community foundation was able to add to its historic role of philanthropy,
going beyond grantmaking to harness research, convening and advocacy to engage in public
policy discussions that improve our Commonwealth and the economic and social prospects of its
residents. The Understanding Boston series of reports represents some of our most potent work in
the research and advocacy sphere; it has also helped refine our own programmatic priorities and
guide our donors’ generosity.
This current report is a continuation of that work and our longstanding focus on our community
college system. In 2011, we commissioned and published The Case for Community Colleges: Aligning
Higher Education and Workforce Needs in Massachusetts, because we and many others in the business
and civic communities were concerned about the mismatch between the middle-skilled jobs
that were going unfilled and the opportunities that higher education—especially community
colleges—held for workers preparing for those jobs. The report offered recommendations and
called for community colleges to become true leaders in meeting the workforce needs of the
Commonwealth.
So began our efforts to better align Massachusetts’ 15 community colleges with economic
opportunities and prepare their students for success.
The following year the Boston Foundation was proud to partner with more than 60 business and
grassroots organizations to form the Coalition for Community Colleges, where we examined this
unheralded and under-resourced set of institutions that had the potential to be gamechangers.
At that time, I referred to the community college system as “the orphan of an orphan,” due to its
lack of prominence in policy or budget discussions at the state and federal level. Working with
Governor Deval Patrick and the legislature, the Coalition successfully advocated for reforms in
the state budget that increased performance-based funding, mandated governance changes and
increased collaboration among all 15 community colleges. A follow-up report in 2013, Stepping
Up for Community Colleges: Building on the Momentum to Improve Student Success in Massachusetts,
explored next steps community colleges could take to enhance the student experience and
improve college persistence and completion.
Since 2015, the Foundation has awarded the annual Deval Patrick Prize for Community Colleges to
promising partnerships between community colleges and local employers. Recently, we launched
a new effort to connect more of these students with internship opportunities in STEM industries.
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And for more than a decade, Success Boston coaches have supported nearly 3,000 community
college students through their college journey. Last year, the legislature created the Community
College SUCCESS fund to ensure that these institutions have the resources to provide more
comprehensive advising and support services to their students.
This report combines a cohort-based analysis with longitudinal data to offer a comprehensive
picture of the labor market payoff from community college experiences in Massachusetts. Much of
what the researchers found is gratifying in showing the beneficial impact of community college on
students’ subsequent careers, but we cannot rest on those laurels. The findings themselves suggest
our marching orders—if some community college experience improves outcomes over a terminal
high school diploma, and a completed community college credential adds even more, our charge
now is to make the acquisition of those credentials an accessible and reasonable goal for any who
wish to take that path.
Today we know that too many students in our region, particularly low-income and students of
color, face obstacles well beyond any academic challenge that make pursuit of these dreams a
logistical steeplechase. As the authors put it, “Community college cannot be an equalizing force
unless we close the large gaps in persisting and earning a credential.”
One of the great benefits of the Boston Foundation as a permanent institution is our ability to stay
with an issue beyond an administration or election cycle. We’ve long believed that community
colleges are an integral part of the Commonwealth’s educational and economic future. Armed
with the insights from this report, let us continue to help them shine.

Paul S. Grogan
President & CEO
The Boston Foundation
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Executive Summary

This report provides a timely contribution to the
growing public policy debate around how we combat
structural inequality by quantifying the power of
community college as a pathway to economic mobility.
Until recently, it has been difficult to accurately
estimate the return to a community college education
in Massachusetts because numerous factors affect
who enrolls, when they enroll, the rate at which they
complete a credential, and the field of study that they
pursue. The Commonwealth’s State Longitudinal Data
System (SLDS) allows us to build statistical models that
untangle these patterns.
Utilizing this dataset, we can isolate increases in
employment and earnings over and above what
individuals would have experienced if they had not
pursued community college studies. While community
colleges serve many types of learners, with this first
analysis, we focus on Massachusetts public school
students who graduated from high school about a
decade ago and enrolled in a community college within
five years of high school graduation. These young
adults represent a large segment of community college
enrollment and a population for whom community
college is often the highest level of educational
attainment.
Our analysis consistently uncovers strong labor market
returns to community college studies for young adults.
The gains are greater for women than men. Students
who obtain degrees or credit-bearing certificates in
high-demand fields garner particularly large increases
in employment and earnings. While we find that
low-income students and students of color are less likely
to persist in community college, those who do complete
degrees and credit-bearing certificates enjoy returns
that are at least as large as White and non-low-income
students. As detailed below, the findings in this report
suggest efforts to position more students for community
college success can play a meaningful role in building a
more equitable Commonwealth.

Employment and Earnings Gains
Throughout this analysis, we present findings for
students who enroll in community college immediately
and those who delay one to five years after high school.
As described in the full report, this approach allows
us to more fully account for significant educational
differences between these groups of young adults and
employ a more robust statistical model that incorporates
pre-enrollment earnings for those with post-high
school employment. We estimate employment and
earnings gains for these two groups as follows:
■

Among students who enroll right away, women
who complete an associate’s degree are 18 percentage points more likely to be employed than terminal
high school graduates. For men with an associate’s
degree, the employment boost is about 12 percentage points. Students who obtain credit-bearing
certificates experience similar employment returns.
Those who attend without earning a certificate or
degree also see an employment boost. While this
gain is small, it increases with the number of semesters attended.

■

Among students who enroll one to five years after
graduating from high school, the employment
gains relative to terminal high school graduates are
comparable to those enrolling right away when we
utilize the same controls for demographic characteristics and academic preparation. In models incorporating their prior work history, the magnitude of
the employment boost over terminal high school
graduates is not as large, but there is still a strong
increase. For men who earn an associate’s degree,
the employment returns are larger when we account
for their prior earnings, suggesting that these men
had less advantageous labor market characteristics
before enrolling in community college.
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■

■

Women who earn a credit-based community college
certificate or degree earn between 15 and 25 percent
more than terminal high school graduates regardless
of whether they enroll immediately or one to five
years after graduation. If we combine the employment gains with these higher earnings, women earn
$1,550 more per year just for attending community
college for two non-summer semesters and up to
$8,000 more per year after completing a community
college certificate or an associate’s degree.
Men who enroll right away and eventually complete
a credit-bearing certificate or an associate’s degree
receive a 10 to 15 percent earnings boost relative
to terminal high school graduates. Controlling for
prior work history among men who delay entry, the
earnings gain is nearly 30 percent. Combining the
employment gains and these higher earnings, we
estimate men who complete an associate’s degree
or certificate earn between $5,500 and $9,000 more
per year. However, men who attend a community
college without completing a degree or credential do
not increase their earnings relative to terminal high
school graduates, despite the significant increases
in employment that they gain after completing two
or more semesters of study. We find some evidence
that one potential reason for the lack of earnings
gain without a credential is that men with a terminal
high school degree may be more likely than women
to have access to jobs in high-paying industries such
as construction.

Labor Market Returns
by Field of Study
Consistent with a large body of research, we find significant variation in the labor market returns to community
college credentials by field of study. Most notably:
■

The employment boost for associate’s degree holders among women enrolling in community college
right away varies from 19 percentage points in
STEM to 28 percentage points in health. For men,
the employment gains reflect a similar pattern,
although the magnitudes are lower (11 percentage points for STEM and 20 percentage points for
health). Employment gains by gender and field of
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study are similar for both men and women who
delay entry, compared to students who enroll
immediately.
■

Variation by field of study is even wider when we
estimate earnings gains for women. Among women
who are working, those who enroll right away
and obtain an associate’s degree in health earn 61
percent more than terminal high school graduates.
For those enrolling one to five years later, women
with an associate’s degree in business, health,
or law enforcement earn an additional 30 to 40
percent more. If we combine both the employment
and earnings gains from completing an associate’s
degree, women earn anywhere from an additional
$3,300 per year in STEM to upwards of $14,100 more
per year in health.

■

Men also experience large differences in earnings gains by field of study, although less so than
women. Among men who are working, those who
complete an associate’s degree in either a health or
a STEM field earn 25 percent more than terminal
high school graduates; however, men with an associate’s degree in liberal arts earn 10 percent less.
When we combine the employment and earnings
benefits of earning an associate’s degree, all fields
except liberal arts yield a positive return ranging
from $2,500 per year in business to $10,000 per year
in STEM.

■

Massachusetts community colleges award very
few certificates, which makes it difficult to quantify returns by field of study beyond the relatively
large health and trade-related programs. Obtaining a certificate in health boosts employment by
more than 20 percentage points for women and
10 percentage points for men. This holds for both
students who enroll right away and those who
delay entry. Among those who are working, obtaining a health-related certificate increases earnings
by more than 20 percent for men and women.
Accounting for both the employment and earnings
benefits, certificates in health yield an additional
$7,000 to $8,000 per year for women and an additional $9,000 to $14,000 per year for men. Employment and earnings gains for students completing

trade-related certificates, a catchall bucket that
ranges from automotive and cosmetology to culinary and early childhood education, are positive
but much more modest.

Labor Market Returns across
Different Groups of Workers
By increasing access to postsecondary education
for low-income students and students of color,
community colleges can reduce inequality. However,
large disparities in attainment inhibit the power of
community college to serve as an equalizing force.

Policy Recommendations
Our findings demonstrate that the education provided
by Massachusetts community colleges generates value
for students and increases the productivity of the
state’s workforce. However, there is clearly much more
that educators and policymakers can do to position
community colleges to provide an even stronger
contribution to equitable economic growth. Toward this
end, we offer the following policy recommendations:
■

Utilize information on the returns to higher
education by field of study to inform college and
career advising. Although we must always encourage students to follow their passions and intellectual
curiosities when selecting majors, advisors can help
inform the choices that students make by presenting
accurate information on the career outcomes associated with degree and certificate programs within
each field. Surveys show that students consistently
overestimate earnings in some fields and underestimate the likelihood of employment in others.

■

Increase access to community college while
accelerating completion. Early College is a targeted
evidence-based approach providing low-income
and first-generation students with the opportunity
to earn a significant number of college credits for
free while in high school. Currently, there are 35
designated Early College high schools in Massachusetts that enroll more than 3,600 students. The
Commonwealth should significantly expand access
to such programs for high schools, particularly
those serving low-income, first-generation,
and youth of color.

■

Provide comprehensive student support to
boost completion rates. Low-income students
in Massachusetts often struggle with economic
insecurity in terms of even basic necessities such as
food and housing. Assigning students to advisors
with relatively small caseloads who can help them
assess the unique challenges they face and find
resources, including financial assistance to cover
fees, transportation, or emergencies, has been
shown to dramatically increase completion rates.
Last year the legislature created a new Community

More specifically:
■

■

While low-income students and Black and Hispanic
students are nearly twice as likely to enroll in
community college in Massachusetts compared
to non-low-income students and White students,
the latter are twice as likely to earn an associate’s
degree. Although Asian students are less likely
to rely on community colleges as a source of postsecondary education compared to other groups,
they are also less likely to complete an associate’s
degree than their White peers. It should also be
noted that data limitations prevent us from disaggregating these findings further to recognize the
important diversity within each of these racial and
ethnic groups.
For low-income students and Black and Hispanic
students who complete associate’s degrees, the
employment and earnings benefits are equal to (or
in some cases greater than) the gains of their White
peers. Compared to terminal high school graduates, Black and Hispanic students with an associate’s degree experience an employment boost that
is 7 to 10 percentage points higher than their White
peers. Combining the employment and earnings
benefits from completing an associate’s degree,
Black and Hispanic students show slightly stronger
earnings gains, although these differences by race
and ethnicity are not statistically significant. For
Asian students, there were no statistically significant
differences relative to Whites.
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College SUCCESS fund to ensure that institutions
have resources to provide these services and DHE
recently convened a basic needs taskforce to develop
a strategic plan to coordinate service delivery. To
ensure these funds are used efficiently, the state
should look to existing models like Success Boston
that have supported community college students
to persist and succeed.
■

■

Target financial assistance to students with the
greatest need. While President Biden and others
have called for “tuition free” community college
for all Americans, many community college leaders
believe more targeted programs are needed to close
completion gaps. For example, Boston’s Tuition
Free Community College program is limited to
Pell-eligible students and provides a stipend to help
students meet expenses over and above tuition and
fees. A more promising approach could be Biden’s
proposal to increase the Pell grant—the first such
increase since 2009—although proponents say that
the proposal needs to go much further to doubling
the size of the Pell grant, factoring in basic needs as
part of the calculation, and indexing it to inflation.
Increase access to internships and other career
exploration opportunities. Offering paid
internships and other experiential learning
opportunities can help students align their academic
studies with their career plans post-graduation,
leading to stronger matches in the labor market.
Developing these types of partnerships between
community colleges and employers can help
promote student accessibility, diversity, retention,
and completion across occupations that are in high
demand.
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■

Enhance the state’s longitudinal student data
system and provide broader public access.
Massachusetts can position researchers to better
understand how higher education contributes to
success in the state’s ever-changing labor markets
by continuing to invest in the SLDS system and
providing a public portal that gives students,
families, educators, and workforce development
practitioners access to this information to make
more informed decisions.

This more nuanced understanding of the payoff
to community college comes at a time when these
institutions are on the front line of the COVID-19
workforce crisis. Having suffered large drops in
enrollment during the past year, largely due to fewer
students from under-represented minority and
low-income groups, community colleges will now
be expected to ramp up operations and serve as one
of the primary components of the nation’s workforce
development recovery plan. In light of the positive
labor market returns that we present in this report,
additional investment appears to be well worth it.
Investing in community colleges now will enable them
to implement the right services and supports to bring
students back and help them achieve better education
and career outcomes.

I. Introduction:
The importance of community college as a pathway to economic mobility

Community colleges offer a variety of pathways
to economic mobility, from devising workforce
development programs to providing open access
to low-income students seeking a postsecondary
credential, as well as offering a stepping-stone to a
four-year college or university. The majority of students
who initially enroll in community colleges (75 percent
nationally and 61 percent in Massachusetts),1 however,
will receive all of their postsecondary education and
training from a two-year institution, often the one that
they started at. As such, it seems critically important
to understand what the labor market return might
be for attending and/or earning a credential from
a community college, with no further education or
training. For students and parents, knowing which
types of community college credentials and which
fields of study have the highest payoff can help guide
enrollment decisions. For cities and states, knowing
whether students are benefitting equally from two-year
institutions across racial, ethnic, and socioeconomic
status can help guide investment decisions in programs
aimed at reducing inequality across these groups.
Yet we know little about the return to community
college due to the wide variation in the types of
credentials that are earned as well as the fields of
study that are available. In Massachusetts, roughly one
out of every five credentials awarded by community
colleges is a certificate, with associate’s degrees
accounting for the remainder.2 Moreover, we know
even less about how community college certificates
are valued by employers, with some workforce
development practitioners questioning whether these
credentials yield a positive net return on investment.3
Similarly, liberal arts is the most frequent field of study,
accounting for roughly 30 percent of all associate’s
degrees in Massachusetts, even among students who
do not transfer. Yet there is a dearth of information
about the labor market return to liberal arts degrees

from community colleges compared to other fields such
as health, trade, and STEM.
Economic mobility varies for different subgroups
by race, ethnicity, and socioeconomic status, with
community colleges serving as an important point
of access for under-represented racial groups and
low-income students. In Massachusetts, community
colleges serve a more diverse student body compared to
four-year institutions, with students of color accounting
for just over half (50.5 percent) of enrollment versus
only one-third (33.2 percent) of the student body at
four-year state colleges.4 In addition, a greater share
of non-traditional students are found at community
colleges.5 These typically are students who delay
enrolling in community college one or more years after
graduating from high school and are often older than
the conventional first-time freshman.6 They may attend
only part time and/or work full time while enrolled,
especially if they have family responsibilities. All these
different circumstances related to their stage of life
may affect their rate of completion and the subsequent
payoff to attending and/or earning a credential.
And although overall success and completion rates
have been rising at Massachusetts community colleges,
we know that not everyone is benefitting equally. Over
the past decade the share of students completing an
associate’s degree within three years has increased
from 20.9 percent to 22.1 percent in Massachusetts.7
Yet gaps in achievement between different racial/
ethnic and socioeconomic groups of students persist—
even when using broad measures of success that do
not solely rely on completion.8 For example, in 2018,
67 percent of White community college students had
graduated, transferred, attained at least 30 credits,
or remained enrolled within six years after starting
community college compared to 65 percent of Black
and 62 percent of Hispanic students (no data are
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reported for Asian students). Similarly, 65 percent of
students from higher income households that do not
qualify for a Pell Grant meet one of the success metrics
compared to only 58 percent of low-income students
who are Pell-eligible.9 Thus, even if all groups received
a similar financial payoff to a particular community
college experience, reducing income inequality across
racial, ethnic, and socioeconomic status will not be
possible if we do not close the gaps in who attains these
experiences.
Equity has become an even greater concern as the
COVID-19 pandemic has caused larger declines
in community college enrollment among Black
and Hispanic students across the U.S., including
Massachusetts.10 Between fall of 2019 and 2020,
community college enrollment of first-time freshmen
in Massachusetts declined by 33 percent among
Blacks and by 25 percent among Hispanics compared
to only 18.2 percent among Whites. These declines
are particularly concerning given that college and
university enrollment of Black and Hispanic students
had been increasing prior to the pandemic, while
enrollment of White students had been trending down
for a decade, consistent with the underlying long-run
demographic trends in the state.
This report aims to better understand the value of
community college as a pathway to economic mobility
for young adults. Until recently, it has been difficult
to accurately estimate the return to a community
college education in Massachusetts because of the large
number of factors that affect who enrolls and when,
the rate at which students complete their credentials,
and the field of study that is chosen. But now the
Commonwealth’s State Longitudinal Data System
(SLDS) links data across high schools, postsecondary
institutions, and employers to allow researchers to track
individuals as they graduate from high school, enroll
in college, and enter the labor market. Drawing on this
novel data source, this report will explore the following
research questions:

1. What is the payoff in terms of increased employment
and earnings relative to high school graduates for
community college students who:
■

Attend a community college without completing a credential or ever attending a four-year
institution

■

Earn a credit-bearing certificate without ever
attending a four-year institution

■

Earn an associate’s degree without ever attending a four-year institution

2. How does this payoff to community college vary by:
■

Timing of enrollment (e.g., right away versus
one to five years after high school graduation)

■

Field of study (business, health, law enforcement, liberal arts, STEM, or trade related)

■

Individual characteristics (gender, race, ethnicity,
socioeconomic status)

To explore these questions, we study recent cohorts of
Massachusetts public high school graduates as they
finish high school, choose to enroll in postsecondary
education or not, and enter the labor force and move
through the early stages of their career. This is a policyrelevant group (e.g., recent high school graduates) that
is broader than those of prior research, which has often
focused on a particular workforce intervention and/
or a particular group of workers. Yet we also focus on
a particular policy-relevant context: students who are
residing in the same state, graduating from similar high
schools, and are part of the same community college
“system.” Finally, we make use of the best available
data to estimate the return to community college
more precisely than previous studies by controlling
for academic preparation and connection, and also
examine differences across demographic groups.
Combining a cohort-based analysis with longitudinal
data enables us to provide a comprehensive picture
of the labor market return to community college
experiences in Massachusetts.
We examine the return to attending community
college separately from earning either a credit-bearing
certificate or an associate’s degree for both first-time
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freshmen as well as non-traditional students who enroll
one to five years after graduating from high school.
We also compare the labor market earnings associated
with different fields of study for these credentials.
Finally, we document differences in the rate at which
community college credentials are conferred by race,
ethnicity, and socioeconomic status and test whether
the labor market return to such credentials varies across
these groups. We hope that these findings will serve as
a basis for ongoing policy discussions regarding state
and municipal investments in both increasing access to
college and closing achievement gaps across groups.
The remainder of the report proceeds as follows. In
Section II we provide some background about prior
research as well as some descriptive employment
and earnings trends by educational attainment for
Massachusetts workers. In Section III we describe the
novel data that we use from the SLDS and how

we estimate the labor market return to community
college accounting for the different demographic and
academic characteristics of students who choose to
attend a public two-year institution in Massachusetts.
In Section IV we show how community college benefits
individuals in the labor market based on our estimates
of the employment and earnings gains for workers
who attend community college and/or earn a credential
relative to terminal high school graduates. In Section
V we disaggregate these results by field of study to
explore which community college degrees have the
greatest potential for economic mobility. In Section VI
we compare the labor market returns to community
college across different groups of workers to better
understand who benefits from getting a credential
from a community college. Section VII concludes
with a discussion of our findings and policy recommendations at the local, state, and national levels.

Pathways to Economic Mobility: Identifying the Labor Market Value of Community College in Massachusetts
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II. Background and Context:
What do we already know about the labor market return to community
college credentials?
Isolating the increases in earnings that community
college students gain through their studies presents a
significant methodological challenge. Before we dive
into describing how researchers typically tackle this
challenge, we first need to define the concept. We can
think about this “return” on investing in human capital
in three different ways. First, we can think of the return
as the difference in labor market employment and
earnings across individuals with different educational
credentials (e.g., high school degree versus community
college certificate). While looking at these differences
can be informative, they often fail to account for the
factors that affect an individual’s decision to enroll
in community college that may also affect their labor
market earnings. For example, individuals with better
academic preparation are more likely to enroll in
postsecondary education and also more likely to earn
higher wages in the labor market, making it difficult
to disentangle how much of the difference between
individuals can be attributed to having a postsecondary
credential.11
A better way to measure labor market returns is to
estimate the increase in labor market earnings over and
above what individuals would have earned without
the credential. One way to do this is to control for those
factors that we think may have affected the decision to
enroll and persist in community college. For example,
we can compare differences across individuals with
different levels of education but the same amount of
academic preparation. Another way to do this is to
compare the growth in earnings for each individual
over time, if they have enough prior employment and
earnings history before and after attending community
college. For example, individuals who enroll one to five
years after graduating from high school often have at
least one year of employment and earnings that can be
used as a baseline to measure changes over time.

12 | T h e B o s t o n F o u n d a t i o n : A n U n d e r s t a n d i n g B o s t o n R e p o r t

Finally, we can also think about the labor market return
to community college as the increase in labor market
earnings net of the costs of obtaining the credential.
In this report, we will not be measuring the net return
on investment as this will require some additional
information on college costs and student financial aid.
Below we describe the various approaches researchers
employed in the past and the helpful insights
various methods produced. We then describe the
Massachusetts context and how we make use of the
SLDS to improve our understanding of labor market
outcomes for Massachusetts community college
students.

Lessons from Prior Research
Economists have long sought to quantify the returns
to a community college education. A 2011 literature
review found that nearly all of the research probing
this question had detected sizeable earnings gains. On
average, the earnings increases tied to completing an
associate’s degree were 22 percent for women and 13
percent for men.12
However, most studies included in this frequently
cited literature review did not utilize the longitudinal
data available to us today. Without access to this
valuable information, researchers largely relied on
cross-sectional survey data comparing the earnings of
high school graduates who never attended community
colleges to those with varying levels of community
college education. This approach makes it very difficult
to fully eliminate selection bias. In other words, if
those who choose to enroll in community colleges
have innate differences from those who do not, and
these differences are valued by employers, these older
studies may overinflate the true labor market value of a
community college education.

To reveal a causal connection between community
college education and earnings, economists now turn
to more readily available longitudinal datasets like
ours. These data link information on an individual’s
postsecondary studies with their Unemployment
Insurance (UI) filings. For those covered by the federal
UI program, approximately 95 percent of workers,
these records indicate quarterly earnings both preand post-enrollment.13 Rather than simply comparing
the earnings of community college students to those
with high school degrees who did not pursue higher
education, next generation studies employing UI data
compare actual earnings growth among students
receiving postsecondary education based on the
coursework and credentials they have completed.

ESTIMATING THE LABOR MARKET
RETURN TO COMMUNITY COLLEGE
One of the first studies taking this approach examined
community college students from Kentucky and found
significantly larger returns to degree attainment than
previous research. This result tells us that, if anything,
previous research captured negative selection bias,
meaning students enrolling in community colleges
were actually less attractive to employers than their
peers prior to enrollment. Women in the Kentucky
study who obtained an associate’s degree increased
their earnings by more than 40 percent, while obtaining
an associate’s degree boosted earnings for men by
almost 20 percent. The study also found returns to
certificates, but they were far lower for both men
(9 percent) and women (3 percent).14
The earnings gains Kentucky students realized
varied widely by major. This pattern holds across all
studies utilizing UI records. For instance, an analysis
of community college students in Washington
State found completing an associate’s degree in the
humanities boosted earnings by 5 percent for women,
whereas an associate’s degree in nursing led to a 37
percent increase.15
Research also shows earnings gains may vary more
by program of study than by the level of the credential
completed (i.e., certificate versus degree). A 2018 study
focusing just on career and technical education (CTE)
certificates granted by California community colleges

found that the earnings boost fluctuated wildly even
within health certificate programs, ranging from
12 percent all the way up to a 99 percent increase.16
Casting doubts on the assumption that students
who leave without completing a degree have wasted
resources, a recent analysis of Texas community college
students found that those who finished a handful of
courses were significantly more likely to be employed
and earned considerably more than peers who did not
go to college, when viewed over a 15-year period.17
This research is just one example of how time is
an important dimension to consider. A 2016 study
employing UI data from community college students in
Virginia found that the majority of the positive returns
tied to degree attainment came from increases in
earnings growth over an extended period, rather than
gains realized immediately upon receipt of a diploma.
Some associate’s degree fields of study that showed no
returns or even negative returns after completion did
provide positive returns after two or more years had
elapsed.18 A North Carolina study also found strong
variation in returns over time, including the possibility
that some skills quickly depreciate; in particular,
certificates provided a temporary increase, but these
gains evaporated and actually turned negative after
just a few years.19
Few researchers have differentiated between those
who continue to community college shortly after
completing high school and those who enter much later.
(As we describe further below, studying students who
matriculate directly to community college immediately
after high school is more challenging because they lack
an earnings history). However, one recent study looked
specifically at the question of delaying the transition
to college and found that it results in a large earnings
penalty. While delayers may have higher earnings in
the short-term, ultimately they are significantly less
likely to complete a degree, especially a four-year
degree, which leads to a large loss in lifetime earnings.20
This finding is consistent with a significant body of
research that suggests maintaining “momentum”
by continuing directly to higher education increases
the likelihood of completion, independent of other
factors, including socioeconomic status and academic
preparation.21
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Finally, the strength of the “sheepskin effect” is
another central question prone to selection bias that
next-generation UI studies have helped disentangle.
Labor market economists want to know how much of
the earnings gain comes from the acquisition of skills
with productive value, as opposed to simply possessing
a credential that signals one has those skills (this is
known as the “sheepskin effect” because diplomas used
to be printed on sheepskin).22 From the perspective
of the student, the nature of the earnings gain is
less important; additional pay is a financial benefit.
However, this question is relevant to policymakers;
ideally, public investment in higher education yields
measurable increases in labor productivity beyond
that of signaling one’s abilities.
Pre-UI studies found no or very modest sheepskin
effects in community college earnings gains.23 The
UI studies detect minimal sheepskin effects with
credentials; however, findings are less consistent for
associate’s degree holders.24 While the strength of the
sheepskin effect may vary across studies due to different
labor market conditions across states and over time, the
heterogeneity of the student populations examined in
these studies is likely a major factor as well.
As we consider the magnitude of the return to
community college in Massachusetts, it is important
to keep in mind the variation in estimates across
different studies depending on the characteristics of
the workers including their age, stage of life, and labor
market experiences. The studies described above relied
on samples of either older workers looking to retool or
all enrolled students. Our exclusive focus on younger
community college students is unique and therefore
the results are generally similar but not directly
comparable to previous research.

GENERATING ESTIMATES BY FIELD OF STUDY
Varying course-taking patterns produce significant
earnings differences within majors. Some students
concentrate heavily within their major, while others
complete a large number of courses outside of it. Those
who specialize tend to earn higher wages when they
remain in a single occupation, while those with a more
diversified course-taking pattern earn more when they
gain experience in different roles.25
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Studies on majors also find larger immediate earnings
gains for those that impart a specific skill, such as
nursing and engineering, and lower gains for more
general majors, such as psychology and philosophy.
However, graduates from specific majors are the least
likely to hold management positions throughout their
careers.26 The benefits of specific skills may also be
lower in tech, where innovation makes skills obsolete
at an increasingly fast pace. College graduates with
technology-intensive degrees see their earnings
premium decline quickly and many move out of
fast-changing occupations as a result.27
Some studies suggest students pick majors based on
expected labor market returns and perceptions about
their ability to complete these majors and thus garner
the greatest monetary gain possible. Other studies find
a student’s personal interests exert the most influence
on choice of major.28 However, more complex forces are
also at play. Studies show how gender roles influence
the decision and contribute to the gender pay gap; men
are more likely to choose lucrative fields, as are women
from low-income families.29
Most existing research on major choice examines
students attending four-year colleges. A recent study
of community college students in California found that
their assumptions about labor market outcomes were
overly optimistic. Low-income students were especially
likely to err when asked to give the probability of
graduates from their college obtaining employment
in a given field.30

The Massachusetts Context
As illustrated by the discussion above, there are
several different ways to measure the labor market
returns to education. The simplest is to just compare
the differences in employment and earnings across
people with different levels of educational attainment.
Table 1 shows the differences in employment rates
and earnings during 2018 by different levels of
sub-baccalaureate educational attainment for a cohort
of students who took the 2008 MCAS. Note that these
data come from employment records collected by the
Division of Unemployment Insurance, which only
capture information on individuals eligible for UI

TA B L E 1

How Do Employment and Earnings Vary by Educational Attainment?
Annual Employment and Earnings by Sub-Baccalaureate Educational Attainment, 2018
Employment

Earnings

Any quarter
during the year

All quarters
during the year

Conditional
on working at
all during the
year

Not conditional
on working

High school diploma, did not attend any postsecondary institution

66.7%

52.1%

$ 3 4, 216

$2 2, 6 4 3

At least two semesters of community college, no credential

79.9%

6 3.1%

$29,150

$23, 091

Certificate, no other credential

86.0%

72.4%

$ 33, 6 4 3

$28, 606

Health

91. 3%

8 0.4%

$ 38, 306

$ 3 4, 6 38

Trade

78.2%

6 4.1%

$ 3 4, 271

$26,4 25

Associate’s degree, no other postsecondary enrollment

85.2%

73.8%

$ 35, 029

$29,713

Business

82.1%

71.8%

$ 35,953

$29, 524

Health

89.9%

8 4.9%

$ 4 3, 573

$ 39,178

Law enforcement

86. 3%

70.6%

$ 39, 573

$ 33, 618

Liberal arts

83. 5%

72. 3%

$ 30,713

$25, 6 36

STEM

8 0.6%

69.1%

$ 46, 014

$ 36, 6 4 3

Trade

85. 3%

75.8%

$ 31, 812

$27, 0 49

At least two semesters of community college, no credential

13.1

11.1

-14.8%

2.0%

Certificate, no other credential

19.2

20. 3

-1.7%

26. 3%

Health

24.6

28. 3

12.0%

53.0%

Trade

11. 5

12.0

0.2%

16.7%

18. 5

21.8

2.4%

31.2%

Business

15.4

19.7

5.1%

30.4%

Health

23.2

32.8

27. 3%

73.0%

Law enforcement

19.6

18. 5

15.7%

48. 5%

Liberal arts

16.8

20.2

-10.2%

13.2%

STEM

13.9

17.0

3 4. 5%

61.8%

Trade

18.6

23.7

-7.0%

19. 5%

Difference between high school and…

Associate’s degree, no other postsecondary enrollment

Source: Authors’ calculations based on data supplied by the Massachusetts Department of Elementary and Secondary Education.
Note: Sample is 2008-10 MCAS test takers who subsequently graduated from a Massachusetts public high school.
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FIGURE 1

How Do Employment and Earnings Stack Up over Time?
Community College Students Relative to Terminal High School Graduates
Attend

HS Only

Cert.

Assoc.

Panel A. Percent Employed
100%

Enrolled Right Away After High School

90%

90%

80%

80%

70%

70%

60%

60%

50%

50%

40%

40%

30%
2010
Q4

2011
Q4

2012
Q4

2013
Q4

2014
Q4

2015
Q4

2016
Q4

2017
Q4

2018
Q4
Attend

HS Only

Enrolled 1-5 Years After High School

100%

30%
2010
Q4

2011
Q4

Cert.

2012
Q4

2013
Q4

2014
Q4

2015
Q4

2016
Q4

2017
Q4

2018
Q4

Assoc.

Panel B. Earnings from Wages Conditional on Working
$12,000

Enrolled Right Away After High School

$10,000

$10,000

$8,000

$8,000

$6,000

$6,000

$4,000

$4,000

$2,000

$2,000

$0
2010
Q4

2011
Q4

2012
Q4

2013
Q4

2014
Q4

2015
Q4

2016
Q4

2017
Q4

2018
Q4
Attend

HS Only

Enrolled 1-5 Years After High School

$12,000

$0
2010
Q4

2011
Q4

Cert.

2012
Q4

2013
Q4

2014
Q4

2015
Q4

2016
Q4

2017
Q4

2018
Q4

Assoc.

Panel C. Earnings from Wages Not Conditional on Working
$10,000

Enrolled Right Away After High School

$8,000

$8,000

$6,000

$6,000

$4,000

$4,000

$2,000

$2,000

$0
2010
Q4

2011
Q4

2012
Q4

2013
Q4

2014
Q4

2015
Q4

2016
Q4
HS Only

2017
Q4

Enrolled 1-5 Years After High School

$10,000

2018
Q4
Attend

$0
2010
Q4
Cert.

2011
Q4

2012
Q4

2013
Q4

2014
Q4

2015
Q4

2016
Q4

2017
Q4

2018
Q4

Assoc.

Source: Authors’ calculations based on data provided by the Department of Elementary and Secondary Education.
Note: The sample is 2008-2010 MCAS test takers who subsequently graduated from a Massachusetts public high school. Earnings are inflation adjusted to represent real $2018
dollars.
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benefits. As such, these data likely underestimate the
level of employment for all groups, but nonetheless can
be used to measure relative differences across groups.
This simple comparison shows that the greatest
economic benefit to attending and/or earning a
credential appears to be from boosting employment.
Only 67 percent of terminal high school graduates
were employed at any point during 2018 compared to
80 percent of students who attend community college
without earning a credential and 85–86 percent of
those who earn a credit-bearing certificate or an
associate’s degree.
The last two columns of Table 1 compare the labor
market earnings by educational attainment in two
ways. First, we look at wages from earnings conditional
on employment—meaning that we only compare wages
across individuals who are currently working (and
have an employment record reported to the state) in
2018. At first glance, it appears that only individuals
who completed an associate’s degree had higher labor
market earnings (+2.4 percent). Yet there is substantial
variation in earnings depending on both the type of
credential (e.g., certificate versus associate’s degree)
and the fields of study. For example, conditional on
working, individuals obtaining a community college
credential in health earn 12 to 27 percent more than
terminal high school graduates depending on whether
they hold a certificate or an associate’s degree.
Second, we also calculate earnings not conditional
on being employed by assigning zero to those who
are not currently working. While this might sound
like an odd thing to do, we view this as a summary
measure that simultaneously values both the greater
likelihood of employment and the higher earnings
associated with having been enrolled in a community
college. Combining both of these positive impacts, this
simple comparison shows that individuals who obtain
a certificate (+26 percent) or an associate’s degree (+31
percent) have labor market returns that are considerable
relative to terminal high school graduates. Using this
metric, even the labor market return to attending
community college without obtaining a credential is
also positive, albeit much smaller (2 percent).

Yet these simple comparisons do not take into account
a host of important factors that affect the decision to
enroll in community college as well as one’s chances for
success once enrolled. For example, Figure 1 shows that
among the 2008 MCAS test taker cohort the trajectories
of individuals who choose to enroll right away versus
one to five years after graduation look quite different.
Students who choose to enroll right away have higher
employment rates than terminal high school graduates
throughout the observation period, perhaps reflecting
that individuals with characteristics that are positively
rewarded in the labor market are also those who are
likely to enroll in postsecondary education (Panel A).
However, conditional on working, students who enroll
right away initially have lower quarterly earnings than
terminal high school graduates, presumably because
they are still enrolled in school (Panel B). If we combine
the employment and earnings gains, students who earn
a credential quickly begin to surpass those with only
a high school degree, starting with certificate holders
who are then later surpassed by associate’s degree
recipients when they graduate (Panel C).
In contrast, students who choose to enroll one to
five years after high school graduation have initial
employment rates that are more similar to terminal
high school graduates. Yet these employment rates
diverge over time, with those earning a community
college credential experiencing the largest gains. These
groups are also very similarly situated in terms of the
starting points for their earnings trajectories, but again
they fan out over time. Conditional on employment,
certificate holders are the only group whose earnings
eventually surpass terminal high school graduates.
When we account for both the employment and
earnings gains, both certificate and associate’s degree
holders experience strong positive returns but the
timing is delayed compared to students who enroll
right away. Yet even these illustrative trajectories
conceal how the lived experiences of individuals vary
across fields of study as well as different groups of
workers who might have different levels of academic
preparation or resources available. In the next section
we describe how we will use the SLDS to account for
these factors when assessing labor market returns.
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III. Data and Methods:

Estimating the labor market return to community college
Through a forward-thinking effort that involved an
unprecedented level of collaboration, leaders at several
state agencies have linked administrative records.
Researchers can now follow Massachusetts students
as they move from public K–12 schools to public and
private colleges throughout the nation, and into the
state’s workforce. The state’s longitudinal dataset allows
us to follow students over time, charting their earnings
before, during, and after attending community college.
With detailed information on a large number of
students, we can reliably estimate the impact that
attending community college has on earnings and
employment. The SLDS includes post enrollment
information by semester that allows us to better
capture student experiences in terms of the timing
of enrollment, number of semesters, and completion
that can be matched to quarterly information on
employment and earnings. Specifically, we received a
group of data files from the Massachusetts Department
of Elementary and Secondary Education (DESE) that
included person-level data from 2010 through 2018
covering:
■

Demographic characteristics, MCAS scores, high
school attendance, and high school graduation
collected by DESE

■

Postsecondary enrollment for any private or public
college in the U.S. each semester, degree earned
including type, date, and field collected by the
National Student Clearinghouse (NSC)

■

Employment, labor market earnings, and industry
each quarter collected by the Division of Unemployment Insurance (DUA)

Although the SLDS is a wonderfully rich dataset,
there are some important limitations that should be
recognized. First, we do not have any information
on the number of credits earned or the courses taken
by students while enrolled in community college
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due to our inability to link the SLDS to institutional
data collected by the Massachusetts Board of Higher
Education. This means that we must rely on the
number of semesters of enrollment as a proxy for
these intermediary outcomes. Second, we have a short
window (seven years) during which to observe student
postsecondary outcomes after high school due to
the number of years of NSC data that we have access
to. This means that we cannot assess the complete
experiences of students who transfer from a two-year
to a four-year institution and so we limit our analysis
to students who do not transfer. Third, employment
and wage record data do not include people who are
not eligible for Unemployment Insurance benefits.
This means that we will not be able to observe
students working through work-study, internship, or
workforce development programs, nor will we observe
individuals who are self-employed, 1099 contractors,
gig workers, federal employees, or those who work
for an employer in a different state. According to the
U.S. Bureau of the Census, the data cover 95 percent of
individuals working in a given quarter, although that
percentage may vary by educational attainment to some
degree.31 Finally, the data only include information
on quarterly earnings from wages earned from an
employer, which are some combination of hours
worked and the rate of pay. Thus, we cannot distinguish
whether the earnings premium for community college
graduates stems from working more hours or a higher
hourly rate of pay. Nor do we capture labor market
earnings from other sources such as additional gig
work or net profits.

STUDYING COHORTS OF HIGH SCHOOL
GRADUATES OVER TIME
We study three cohorts of students who took the
MCAS as 10th graders in either 2008, 2009, or 2010 who
subsequently graduated from a Massachusetts public
high school, roughly during the years 2010, 2011, and
2012. We chose to follow the 2008–2010 MCAS test

taking cohorts for the following reasons. First, having
graduated from high school after 2010, their labor
market outcomes would be less impacted by the Great
Recession than earlier cohorts. Second, this timing
allows for the opportunity to enroll in postsecondary
education up to five years after high school graduation
and still yields several years of earnings history
to provide a meaningful estimate of the return to
community college compared to later cohorts.
We impose several additional restrictions on the cohort
sample to ensure that we are making appropriate
comparisons across educational groups, but none of
these restrictions affect the magnitude of our estimates
nor the conclusions that we draw from our results. First,
we exclude those who dropped out of high school or
who earned a GED or HiSET rather than a traditional
high school degree, since it’s unclear how many of
these students would be expected to gain admission
to a community college (e.g., for the dropouts) or what
the anticipated timing of enrollment might be (e.g., for
the GED or HiSET recipients). Second, among students

who only attend community college without earning
a credential, we also drop those who attend for fewer
than two non-summer semesters since it’s unlikely that
these students had gained enough community college
experience to affect their labor market outcomes. Third,
we drop students who first enroll in a community
college more than five years after graduating from high
school or who transfer from a two-year to a four-year
institution because they do not have enough earnings
data to study within our observation window. Finally,
as a robustness check we exclude from our regressions
years during which the individual’s earnings fell below
the minimum wage for tipped workers ($2.63 in 2010)
working only 20 hours per week ($3,366 per year) as this
would suggest that the individual did not have a strong
attachment to the labor market.
Figure 2 illustrates how we follow each cohort over
time using the 2008 MCAS test taker cohort as an
example. Among that group of 70,620 students,
88 percent (N=62,422) graduated from high school.
Of those who graduated, 18 percent (N=11,040) never

FIGURE 2

How Do We Compare Outcomes by Educational Attainment within Cohorts over Time?
Example: The 2008 MCAS test taker cohort
Took 10th grade
MCAS in 2008
N=70,620)

Graduated High
School
(N=62,422)
(93% in 2010)

Earned
GED/HiSET
(N=6,005)
Did not earn a
HS degree
(N=6,005)

Did not attend any
post-secondary
institution
(N=11,040)

Ever enrolled in an
MA Community
College
(N=21,980)

Enrolled in other
post-secondary
institution
(N=29,402)

Attended less than 2 non-summer
semesters (N=6,140)

Attended at least 2 non-summer semesters,
no credential earned,
no other post-secondary enrollment
(N=6,780)

Enrolled in
Community College
right away
Fall 2010-Spring
2011
(N=5,632)
earliest AA
completion
June 2012

Earned a Certificate,
no other post-secondary attendance
(N=386)

Earned an Associate (AA) Degree,
no other post-secondary attendance
(N=1,175)

Attended at least 2 non-summer semesters,
but also attended a four-year
post-secondary institution at some point
(N=7,499)

Enrolled in
Community College
1-5 years later
Fall 2011–2015
(N=2,709)
earliest AA
completion
June 2013-2017

Source: Authors’ calculations based on data provided by the Department of Elementary and Secondary Education.
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attended any postsecondary education, 35 percent
(N=21,980) had ever enrolled in a Massachusetts
community college and the remainder had enrolled in
some other postsecondary institution. Among those
who ever enrolled in a Massachusetts community
college, 31 percent (N=6,780) attended for at least two
non-summer semesters without earning a credential,
5 percent (N=1,175) earned an associate’s degree, and
just under 2 percent (N=386) earned a certificate.
In our analysis, we compare both employment and
earnings for the groups highlighted in red in Figure
2, which include terminal high school graduates,
individuals who attended community college for two
or more non-summer semesters but did not earn a
credential, and those who obtained either a certificate
or an associate’s degree from a community college.
We exclude from our analysis students who attended
community college for less than two non-summer
semesters (N=6,140) since they did not have a strong
attachment to the institution. We also exclude students
who ever attended a four-year institution at some point
(N=7,499) of whom 35 percent had earned either
a certificate or an associate’s degree.
To account for differences in the timing of enrollment,
we further divide each community college study cohort
into the following sub-samples:
1. Those who enroll immediately after completing high
school (e.g., fall or spring after graduation)
2. Those who enroll one to five years after completing
high school (e.g., any semester)
Note that other research showing the very long time that
it takes to complete a community college credential32
would suggest that Figure 2 should be viewed as
somewhat of an incomplete snapshot in time. This is
because it is likely, if we were able to observe this cohort
for a longer period of time, that more students would be
able to persist and earn a postsecondary credential.

DESCRIPTIVE STATISTICS FOR STUDY COHORTS
Before we can even begin to assess the labor market
returns to either attending or earning a credential at a
community college, we first need to understand who
chooses to do so. This is because while secondary
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schooling is largely compulsory (up to a point),
postsecondary is voluntary and the decision to attend
can be affected by a variety of factors. These include
academic preparation,33 attendance,34 and financial
circumstances35 to name a few. Table 2 reports
descriptive statistics for the combined comparison
groups of young adults across our three MCAS cohorts
who are terminal high school graduates versus those
who attended community college without earning
a credential, earned a certificate only, or earned an
associate’s degree only.
Comparing the characteristics of these groups
illustrates some of the factors that affect the decision
to enroll in community college as well as the ability to
complete a credential within our observation window.
For example, women account for only 35.9 percent of
terminal high school graduates. This is largely because
they are more likely than men to earn a certificate from
a community college, often in a health or trade related
field as we noted earlier. Black and Hispanic students
account for a higher share of students attending
community college than among those who are terminal
high school graduates, yet they are less likely to
complete a community college credential compared to
their White peers.
The same is true of low-income students and students
with limited English proficiency (LEP). Students
designated as a special education student are less likely
to both enroll in and complete community college.
These descriptive observations suggest that there are
both opportunities (e.g., better jobs in healthcare) as
well as barriers (e.g., financial resources and language
proficiency) that affect young people’s decisions
regarding postsecondary enrollment and completion.
It will be important to not only control for these factors
but also to disaggregate our results across these
different characteristics to understand how the return
to community college differs across these groups.
Not surprisingly, students who are better prepared
academically and have demonstrated greater
connection to the education system tend to be more
likely to earn credentials from community colleges.
They have both higher MCAS test scores and higher
attendance rates than either terminal high school
graduates or students who only attend community

TA B L E 2

Who Chooses to Attend Community College?
Demographic Characteristics by Sub-Baccalaureate Educational Attainment
Attended a MA Community College
Graduated
high school, no
postsecondary
enrollment

Attended for
at least
2 non-summer
semesters, no
credential earned

33, 3 46

19,996

Female

35.9%

Male

6 3.8%

Total number

Earned a
certificate,
no other postsecondary
enrollment

Earned an
associate’s
degree,
no other postsecondary
enrollment

1, 071

3, 56 3

50.4% +++

71.1% ***

5 4.1% ***

49.6% +++

28.9% ***

45.9%***

Gender

Race/Ethnicity
Asian

3. 5%

3.8%

Black

8.4%

12.6% +++

Hispanic

15.8%

20.8% +++

18.8% *

13. 5% ***

White

69.9%

60.6% +++

69.2% ***

75.0% ***

Other/mixed race

2. 3%

2.2%

2.9%

2.7% ***

7.8% ***

7.0% ***

1. 3%

1.7%

Other Characteristics
Free and reduced-price lunch

59.9%

6 4.8% +++

53.7% ***

51.4% ***

Limited English proficient

5.2%

5.6% ++

4.6% **

4.1% ***

Special education

27.1%

21.6% +++

Math

- 0. 51

- 0. 57 +++

- 0.47 ***

- 0. 33 ***

ELA

- 0. 5 4

- 0.48 +++

- 0. 33 ***

- 0.25 ***

Attendance rate during MCAS test year (mean)

90.7%

91.1% +++

92.2% ***

93.7% ***

Percent with attendance rate<90%

31.8%

30.2% +++

23. 3% ***

16.7% ***

19.0% *

18. 5% ***

Standardized MCAS Scores

High School Attendance

Community College Experience
Enrolled right away during first year after high school

NA

76.4%

6 4.2% ***

8 4.9% ***

Persistence to the second year

NA

50.4%

58.1% ***

82.0% ***

Source: Authors’ calculations based on data provided by the Department of Elementary and Secondary Education.
Note: Sample is 2008–2010 MCAS test takers who subsequently graduated from a Massachusetts public high school.
Characteristics relative to high school graduates are statistically significant at the one percent (+++), five percent (++), and ten percent (+) levels.
Characteristics relative to community college attenders are statistically significant at the one percent (***), five percent (**), and ten percent (*) levels.
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college without having earned a degree. Note that
the average Grade-10 MCAS mathematics score and
ELA score for the students in our sample were below
the state average. For example, terminal high school
graduates had scores that were -0.51 (math) and -0.54
(ELA) standard deviations below the average scores
for all students in the state. Students obtaining a
community college credential had scores that were also
below the state average, but not by as much.
Those completing a community college credential are
more likely to have persisted in their enrollment from
the first to the second year. Yet students who attend
community college have test scores and attendance
rates that are only slightly better (and in some cases
slightly worse) than terminal high school graduates.
These findings confirm that of prior research indicating
that postsecondary success is highly correlated
with high school preparation.36 As such, it will be
important to account for both academic preparation
and connection in our analysis, since these attributes
affect both postsecondary enrollment as well as one’s
earnings potential in the labor market. In other words,
people with greater academic preparation and/or
connection will have higher earnings than their less
academically prepared peers regardless of whether
they attend community college, so we will need to
estimate the return to obtaining a credential net of
those attributes.
The decision to pursue higher education is also
a dynamic one that may lead a student to enroll
immediately after high school graduation or not be
arrived at until sometime later. Again, the timing
of enrollment is also affected by pre-existing
characteristics of the students. As Table 3 shows,
students who enroll one to five years after high school
graduation are more likely to be female, Black or
Hispanic, low-income, and limited English proficient
compared to those who enroll immediately after
high school. They also have lower MCAS test scores
and high school attendance rates and are less likely
to persist from the first year of community college to
the second. Whether the delay in enrolling and lower
persistence is due to academic preparation or limited

financial resources is difficult to assess. Yet, while 13
percent of students who enroll right away have no work
experience, over 80 percent of all students who enroll
one to five years after graduating from high school have
at least eight quarters of prior work experience.

ESTIMATING THE LABOR MARKET RETURN
TO COMMUNITY COLLEGE
As discussed earlier in the literature review, estimating
the return to any educational credential is difficult to
do because of the issue of positive self-selection. This is
where individuals who are more skilled or motivated
or who have had more preparation are more likely to
seek a postsecondary degree than those who are less
so. When this is the case, we do not know whether
their subsequently higher earnings are due to having
attended and/or completed higher education or their
unobserved characteristics that would make them high
wage earners regardless.
This is especially true when estimating the return
to community college since there is a greater degree
of heterogeneity across students in terms of their
socioeconomic status, academic preparation, timing
of enrollment, and field of study. For example,
individuals who earn associate’s degrees in particular
fields, especially the high-paying fields, may differ in
skill levels from individuals who aspire to the same
credential but do not succeed in earning it.
We will take two approaches to address this challenge.*
First, we will use proxies to control for academic
preparation (e.g., MCAS test scores) and connection
(e.g., high school attendance rates) that can address
some of the selection issues with respect to completion.
This is particularly important for estimating the
return to community college for students who enroll
immediately after high school graduation. For these
students there is very little earnings history prior to
enrolling in community college and what little there
is typically represents part-time jobs held as a student,
which are unlikely to reflect the individual’s lifetime
earnings potential. Thus, a simple comparison of
earnings before and after attending community college
would not be very meaningful. Instead, we will use an

* See the appendix for the exact regression specification and a full list of variables and their definitions.
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TABLE 3

Who Chooses to Enroll Right Away versus Delay Entry into Community College?
Demographic Characteristics by Timing of Initial Enrollment into Community College

Total number

Enrolled
right away

Enrolled
1 to 5 years later

16,975

5, 6 33

Difference:
1 to 5 years right away

Gender
Female

50.67%

52.71%

2.03**

Male

49. 33%

47.29%

-2.03**

Asian

3.62%

3.8 0%

0.18

Black

11.15%

12.92%

1.78***

Hispanic

18. 58%

23.27%

4.69***

White

6 4.6 3%

57.82%

- 6.81***

Other/mixed race

2.027%

2.18%

60.07%

68.0 8%

8.01***

5.13%

6.2 2%

1.09***

21. 52%

20.92%

- 0.60**

Race/Ethnicity

0.16

Other characteristics
Free and reduced-price lunch
Limited English proficient
Special education

Standardized MCAS scores
Math

- 0. 51

- 0. 57

- 0.06***

ELA

- 0.4 3

- 0.47

- 0.0 4

High school attendance
Attendance rate during MCAS test year (mean)

92. 3 4%

89.4 4%

-2.90***

Percent with attendance rate<90%

24.6 4%

37.03%

12. 39***

62.01%

4 3.6 5%

Persistence in community college
Persistence to the second year

-18. 36%

Quarters of work experience prior to enrolling
Number of quarters

4.20

12. 50

8. 30***

Percent with zero quarters

12.76%

0.0 0%

-12.76***

Percent with at least 4 quarters (1 year)

85.4 3%

96.47%

11.0 4***

Percent with at least 8 quarters (2 years)

71.13%

79.89%

8.76***

Source: Authors’ calculations based on data provided by the Department of Elementary and Secondary Education.
Note: Sample is the cohort of students who took the 2008 MCAS test and subsequently graduated from a Massachusetts public high school.
Differences are statistically significant at the one percent (***), five percent (**), and ten percent (*) levels.
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OLS regression model to compare the employment and
earnings trajectories of students with similar MCAS
scores who entered community college immediately
after high school and earned a credential versus those
who did not enroll in any postsecondary education.
In contrast, students who enroll one to five years after
graduating from high school often have sufficient
earnings histories to be able to make these pre/post
comparisons. This provides some baseline earnings
before entering a Massachusetts community college
to examine the extent to which reaching a particular
milestone or getting a credential in a particular field
increased their earnings. We will use a fixed effects
model to look at changes over time in employment and
earnings so that the return to community college is
based on the progress made by each individual relative
to their pre-enrollment starting point. In this way, we
can net out unobservable time-invariant characteristics
of individuals that might be correlated with the
motivation to finish a credential or reach a particular
milestone.
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Finally, whether we use either approach we will run
separate regression models for men versus women
to account for differential changes in labor force
participation by gender over time. We will also
estimate returns separately for those who enroll
immediately versus those who delay entry into
community college for one to five years to account for
the different factors affecting the timing of enrollment.
Finally, we will also compare estimates across worker
groups by race/ethnicity and socioeconomic status as
well as by field of study.

IV. Employment and Earnings Gains:

How does community college benefit individuals in the labor market?
Whether students enroll in community college right
away or delay entry within the first one to five years
after high school graduation, the employment returns
to attending community college are strong and positive.
Figure 3 shows our estimates of the increase in the
probability of being employed for women versus men
who attend community college compared to terminal
high school graduates, controlling for observable
factors such as demographic characteristics, MCAS
test scores, and high school attendance.
In Panel A in Figure 3, we find that women who earn an
associate’s degree are 18 percentage points more likely
to be employed than terminal high school graduates.
For men earning an associate’s degree, the employment
boost is about 12 percentage points over high school
graduates. If we exclude construction workers from
the analysis, the lighter tinted bars indicate that the
return for men rises to about 16 percentage points. This
is because the construction industry provides some of
the highest paying jobs for individuals (mostly men)
with only a high school degree. Note that individuals
who earn a certificate also experience employment
returns that are similar to those of associate’s degree
holders with the employment rates that are 13 (men)
to 15 (women) percentage points higher than those of
terminal high school graduates. Even students who
attend as few as two non-summer semesters without
earning a credential experience an employment boost
over high school graduates, although the magnitude
of the benefit is smaller compared to those who earn a
credential. The return for those individuals who attend
community college without completing a credential
also increases with the number of semesters attended,
indicating the potential for a “dosage” effect where
greater attendance yields greater benefits.
Panel B in Figure 3 shows that among students who
enrolled one to five years after graduating from
high school, the increase in the likelihood of being
employed relative to terminal high school graduates

is quite similar in magnitude to those enrolling right
away when we include a similar set of controls for
demographic characteristics as well as academic
preparation and attendance. However, when we
also control for their prior employment history, the
magnitude of the employment boost falls among
women but increases among men. The likelihood
that women who enroll in community college one
to five years after graduation and earn an associate’s
degree are employed relative to a high school graduate
falls from 14 to 8 percentage points. This means that
women who delay entry into community college and
earn an associate’s degree have more advantageous
unobservable characteristics (e.g., persistence) that
are also rewarded in the labor market, regardless
of their educational attainment. Yet among men,
the employment advantage increases from 12 to 16
percentage points when we control for their prior
employment history, indicating that among men
who delay enrollment into community college, it is
those individuals with fewer advantageous labor
market characteristics who are more likely to earn an
associate’s degree, perhaps because they have been
unable to access the higher-paying opportunities (e.g.,
in construction). Regardless, all community college
attenders who delay enrollment after graduating
high school still benefit to some degree in terms of
employment relative to terminal high school graduates,
even if they only attend for two semesters.
What about the labor market return to community
college in terms of earnings? Figure 4 shows that the
experiences of women versus men diverge even further.
Women who earn a community college credential (or
even those who come close to one by attending nine
or more semesters) have consistently positive returns
in terms of earnings that are 15 to 25 percent higher
than terminal high school graduates regardless of
whether they enroll immediately or one to five years
after graduation. This is true even when we measure
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FIGURE 3

Increase in Annual Employment for Community College Students
Relative to Terminal High School Graduates, 2011-2018
Panel A. Enrolled in a Community College Right Away after High School Graduation
Enrolled right away

Enrolled right away,
excluding construction

Women

Men

Associate Degree

Associate Degree

***

Certificate

Certificate

***

Attend 9+ Semesters
Attend 7/8 Semesters

***

Attend 7/8 Semesters

Attend 5/6 Semesters

***

Attend 5/6 Semesters

0

5

10

15

***

***

***

***

***
***
***
***
0

20

***

***

Attend 2 Semesters

***

***

***

Attend 3/4 Semesters

***

Attend 2 Semesters

***

Attend 9+ Semesters

***

Attend 3/4 Semesters

***

5

Percentage Point Increase

10

15

20

Percentage Point Increase

Panel B. Enrolled in a Community College 1-5 Years after High School Graduation
Enrolled 1-5 years later
Women
Associate Degree

***

***

Certificate
Attend 9+ Semesters

***

***

Attend 5/6 Semesters

***

Attend 3/4 Semesters

***

Attend 2 Semesters
0

5

10

***

Attend 9+ Semesters

***

Attend 5/6 Semesters

***

Attend 3/4 Semesters

***

***

15

20

***
0

Percentage Point Increase

5

***

***

***

Attend 2 Semesters

***

***

***

Attend 7/8 Semesters

***

***

***

Certificate
***

***

Attend 7/8 Semesters

Men

Associate Degree
***

***

Enrolled 1-5 years later,
controlling for prior employment

***

***

***
10

15

20

Percentage Point Increase

Source: Authors’ calculations based on data provided by the Department of Elementary and Secondary Education.
Note: Sample includes 2008–2010 MCAS test takers who subsequently graduated from a Massachusetts public high school. Estimates reflect the increase in the
probability of being employed at least one quarter during the year relative to terminal high school graduates controlling for observable characteristics. Additional
controls for prior employment history are included for those enrolling in community college one to five years after high school graduation (light blue bars only).
Estimates are statistically significant at the one percent level (***).
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FIGURE 4

Increase in Annual Earnings from Wages for Community College Students
Relative to Terminal High School Graduates, 2011-2018
Enrolled right away,
excluding construction

Enrolled right away

Enrolled 1-5 years later, controlling
for prior earnings history

Panel A. Percent Increase, Conditional on Employment
Women

Men
***
**

Associate Degree

***

Certificate
**

Attend 9+ Semesters

Associate Degree

Attend 9+ Semesters

*

***
***

*
**

Attend 5/6 Semesters

***

***

Attend 3/4 Semesters

Attend 3/4 Semesters

***
***

Attend 2 Semesters

Attend 2 Semesters

**
***

-15%

-5%

***

Attend 7/8 Semesters

**

Attend 5/6 Semesters

***
**

Certificate

***

*

Attend 7/8 Semesters

***

5%

15%

Enrolled right away

25%

-15%

35%
Enrolled right away,

-5%

5%

15%

25%

35%

Enrolled 1-5 years later, controlling

Panel B. Dollar Increase,
Not Conditional for
on prior
Employment
excluding construction
earnings history

Women

Men
***
***

Associate Degree
***

Certificate

Associate Degree

***

***
***

Attend 9+ Semesters

Certificate

***
***

Attend 7/8 Semesters

Attend 5/6 Semesters

***
***

Attend 5/6 Semesters

***
***
***
***

Attend 2 Semesters
-$4,000

$0

$4,000

***

***

***
***

Attend 9+ Semesters

Attend 7/8 Semesters

Attend 3/4 Semesters

***
***

$8,000

Enrolled right away,
excluding construction

***
*

**

Attend 3/4 Semesters

**

Attend 2 Semesters

*

-$4,000

*
*

$0

$4,000

$8,000

Enrolled 1-5 years later, controlling
for prior earnings history

right awayby the Department of Elementary and Secondary Education.
Source: Authors’ calculations based Enrolled
on data provided

Note: Sample includes 2008–2010 MCAS test takers who graduated from a Massachusetts public high school. Estimates reflect the percentage increase in annual
earnings from wages post community college attendance relative to terminal high school graduates controlling for observable characteristics. Additional controls
for prior employment history are included for those enrolling in community college one to five years after high school graduation (blue bars only). Estimates are
statistically significant at the one percent (***), five percent (**), and ten percent (*) levels.
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the earnings gain only among those women who
were working (e.g., conditional on employment). If we
measure the earnings gains among all individuals
regardless of employment status, which combines
both the gains to being employed as well as the higher
earnings, women receive strong labor market returns
in terms of annual earnings of $1,550 more per year just
for attending community college for two non-summer
semesters to upwards of $8,000 more per year for
earning a community college credential (e.g., certificate
or an associate’s degree).
In contrast, men only receive an annual earnings boost
if they obtain a credential, no matter how we measure
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it. Among those who were working, men who enroll
right away and eventually obtain a certificate or an
associate’s degree receive a 10 to 15 percent earnings
boost relative to terminal high school graduates. Taking
into account their prior earnings history, the annual
labor market return relative to terminal high school
graduates is even larger (e.g., 20 to 30 percent) for men
who delay entry and enroll in community college
one to five years after graduating from high school.
Combining the employment and earnings gains shows
that men earn $5,500 to $9,000 more per year for having
an associate’s degree, depending on whether they
enroll right away or delay entry. Yet men who attend a
community college without earning a credential do not
experience any wage gains over terminal high school
graduates, unless we exclude construction workers
from the comparison.

V. Labor Market Returns by Field of Study:

Which community college degrees have the greatest potential
for economic mobility?

Our earlier discussion of the literature revealed that
there are important differences in labor market returns
to different fields of study for both baccalaureate
as well as sub-baccalaureate (e.g., community
college) credentials. While one might argue that the
non-monetary value of postsecondary education is
similar across fields, prior studies have shown that
the labor market returns to different skills can vary,
with more specific technical skills in industries such as
healthcare or STEM and in trade-related occupations
being in higher demand than general skills that can
be learned on the job.37 This would suggest that
credentials in some fields of study would yield a higher
return than others. These differences were showed in
our simple comparisons from Table 1, which revealed
that individuals with community college credentials in
health had higher earnings premiums relative to high
school graduates compared to those in other fields.
Moreover, our comparisons of labor market returns by

gender suggested that there were potential underlying
differences in occupational segregation by field, with
male high school graduates potentially having more
lucrative options available to them than females.
Given all of these considerations, perhaps it is not
surprising that there are large differences in the
frequency with which individuals earn a credential
in a particular field of study by both degree type and
gender. For example, Table 2 indicated that women
account for 70 percent of certificate holders while the
gender distribution for associate’s degrees is more
evenly balanced, with women accounting for only
a slight majority (54 percent). As Figure 5 shows, the
distribution of credentials by field is also skewed by
gender, with women much more likely to earn
a certificate or an associate’s degree in health while
men are more likely to obtain a credential in law
enforcement or a STEM-related field. Given these

FIGURE 5

Who Gets What Type of a Credential and in Which Field?
Distribution of community college credentials by field of study for women versus men
Men

Women
Certificate Holders

Associate Degree Holders

3.0%

4.9%

11.1%

26.2%

35.2%

14.9%
20.0%

20.3%

25.6%

44.3%

45.8%

5.8%

7.6%
1.4%
1.2%

Associate Degree Holders

Certificate Holders

21.5%

16.0%

12.0%

22.8%

3.1%

18.5%

3.0%
Business

Healthcare

Law enforcement

STEM

Trade related

Liberal arts

Source: Authors’ calculations based on data provided by the Department of Elementary and Secondary Education.
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differences, it’s natural to ask whether credentials are
equally valued in the labor market across fields and
whether individuals might be choosing fields that yield
a high return on their investment.38

ASSOCIATE’S DEGREES
Both women and men who earn an associate’s degree
enjoy meaningful increases in the likelihood of being
employed compared to terminal high school graduates
regardless of field, although some fields do have a
higher payoff than others. For example, Figure 6
shows that employment boost for associate’s degree
holders among women enrolling in community college
right after graduating from high school varies from
19 percentage points (STEM) to 28 percentage points
(health). For men, the employment advantage shows
a similar pattern, although the magnitudes are lower
(11 percentage points for STEM and 20 percentage
points for health). We see these same trends by gender
and field when we estimate the employment returns
for associate’s degree holders who delayed enrolling
in community college for one to five years after high
school graduation.
There is far more variation in earnings when we
estimate the return to an associate’s degree by field of
study, even within groups of workers. Among women
who are working (e.g., conditional on employment),
those who enroll right away after high school
and obtain an associate’s degree in health earn 61
percent more than terminal high school graduates.
Surprisingly, women enrolling right away and earning
an associate’s degree in STEM earn wages that are no
different from those of terminal high school graduates
among those who are working, although there are
few women in our dataset who earn these degrees.
For those enrolling one to five years later, women
with an associate’s degree in business, health, and law
enforcement earn an additional 30 to 40 percent more
compared to having only a high school degree. If we
combine both the employment and earnings gains
from obtaining an associate’s degree, women with an
associate’s degree earn anywhere from an additional
$3,300 per year in STEM to upwards of $14,100 in health
relative to terminal high school graduates.
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Stark differences also emerge by gender when we
examine the extent to which associate’s degree holders
earn more than terminal high school graduates.
Conditional on employment, men with an associate’s
degree in either a health or a STEM field receive an
earnings premium of 25 percent over terminal high
school graduates but suffer an earnings gap of 10
percent if their degree is in a liberal arts field. This
could again reflect prior research that shows that
technical skills are more highly valued in the labor
market compared to general ones, particularly for men
where construction is a well-paying alternative career
among high school graduates. When we combine
the employment and earnings benefits of having an
associate’s degree, all fields except liberal arts yield
a positive return ranging from $2,500 per year in
business to $10,000 per year in a STEM-related field.
Prior research from other states has also found that
terminal associate’s degrees in liberal arts are a helpful,
but not strong, labor market entry credential—instead,
the greatest appeal of the liberal arts associate’s degree
appears to be in facilitating the transfer into a four‐year
program.39 One study found that liberal arts associate’s
degree holders with no further postsecondary
credential are no more likely to find employment than
non-completers and accrue only slight financial gains
beyond those without degrees.40 Moreover, although
those with a bachelor’s degree in liberal arts eventually
see their earnings surpass those of other fields decades
later (by mid-to-late 50s), this is driven by individuals
who obtain a graduate degree.41

CERTIFICATES
Unfortunately, the data are quite limited to be able to
explore the labor market returns to certificates by field
of study because of the small number that are awarded,
as indicated earlier in Figure 2. However, we are able
to confirm that the positive employment and earnings
impacts from obtaining a certificate are in fact driven
by the two most common fields that individuals pursue:
health and trade-related.
Not surprisingly, health certificates provide strong
positive labor market returns for workers. Figure 7
shows that obtaining a certificate in health boosts
employment by more than 20 percentage points for

FIGURE 6

Labor Market Returns to Associate’s Degrees by Field of Study
Enrolled 1-5 years later, controlling
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Note: Sample includes 2008, 2009, and 2010 MCAS test takers who subsequently graduated from a Massachusetts public high school. Estimates reflect the increase in employment
prior employment
or characteristics.
earnings historyAdditional controls for prior employment or
or earnings for associate’s degree holders relative to terminal high school graduates controlling
for observable
earnings history are included for those enrolling in community college one to five years after high school graduation (blue bars only). Estimates are statistically significant at the
one percent (***), five percent (**), and ten percent (*) levels.
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FIGURE 7

Labor Market Returns to Certificates by Field of Study
Enrolled 1-5 years later, controlling for
prior employment or earnings history
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Source: Authors’ calculations based on data provided by the Department of Elementary and Secondary Education.
Note: Sample includes 2008–2010 MCAS test takers who graduated from a Massachusetts public high school. Estimates reflect the increase in employment or earnings for
certificate holders relative to terminal high school graduates controlling for observable characteristics. Additional controls for prior employment or earnings history are
included for those enrolling in community college one to five years after high school graduation (red bars only). Estimates are statistically significant at the one percent
(***), five percent (**), and ten percent (*) levels.

women and by more than 10 percentage points for
men compared to terminal high school graduates—
regardless of whether the individual enrolled in
community college right away or delayed entry by one
to five years. Conditional on employment, obtaining
a health certificate confers a boost in earnings of more
than 20 percent for either men or women. Accounting for
both the employment and earnings benefits, certificates
in health yield an additional $7,000 to $8,000 per year for
women and an additional $9,000 to $14,000 per year for
men relative to having only a high school degree.
Most of the benefit from a trade-related certificate
seems to come from an increase in the likelihood
of being employed. In our data, these certificates
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cover a wide range of fields including cosmetology
(25 percent), culinary (10 percent), energy/utility (10
percent), early childhood education (10 percent), and
automotive (5 percent). Both men and women obtaining
these certificates have employment rates that are 10
percentage points higher, no matter whether they
enrolled right away or one to five years after high school
graduation. However, conditional on employment,
earnings are not any higher compared to terminal
high school graduates. Yet, the higher employment rate
alone resulted in an additional $2,000 to $7,000 per year
relative to having only a high school degree.

VI. Labor Market Returns across Different Groups of Workers:
Who benefits from getting a credential from a community college?

By increasing access to postsecondary education for
low-income students and those from under-represented
racial groups, community colleges might serve as a
vehicle to reduce inequality and/or increase economic
mobility across racial/ethnic and socioeconomic
groups. For example, under-represented racial groups
often attend high schools that have fewer resources
and may offer less academic preparation for college.
Similarly, low-income students might find tuition and
fees a barrier to obtaining a postsecondary credential.
Community colleges are designed to address these
constraints by providing a lower-cost open-access
alternative to four-year postsecondary institutions.
However, while community colleges reduce barriers to
access, important gaps remain across groups in terms
of outcomes. Figure 8 shows that Black and Hispanic
as well as low-income students in our 2008–2010 MCAS
cohort sample are nearly twice as likely to enroll in
community college in Massachusetts compared to
White or high-income students, who are more likely
to attend four-year colleges and universities. Yet
despite this greater reliance on two-year institutions
for access to postsecondary education, the percentage
of Black, Hispanic, and low-income youth earning an
associate’s degree from a community college, with no
further postsecondary enrollment, is roughly half that
of White or high-income students. Barriers that create
an opportunity gap for historically under-represented
groups have already limited the degree to which
these students can benefit from a community college
education in the labor market simply because they
are less likely to earn a credential.
But what about the students from less advantaged
backgrounds who do complete their degree? Do they
experience the same labor market returns as other
students? So far, what little we know about these
experiences comes from prior research examining
bachelor’s degree recipients. These earlier studies
show that 60 percent of Black, Hispanic, and Native

American students who graduate from four-year
colleges annually start their post-graduation careers
unemployed or “underemployed” in jobs that don’t
require a college degree.42 And among the 40 percent
who do obtain college-degree jobs, their median salary
one year after graduating is 5 to 10 percent below that
of their White peers. This earnings discrepancy grows
to roughly 13-18 percent within just a few years.43
To test this, we compare the returns to community
college by race and socioeconomic status to determine
whether more advantaged groups get more “bang
for their buck” by investing in an associate’s degree
compared to less advantaged groups. For example, in
Figure 9, each bar shows the return for each group’s
associate’s degree holders: Asian female associate’s
degree holders receive a 20.9 percentage point
employment benefit over Asian female terminal high
school graduates. We then compare the return to Asian
female associate’s degree holders (20.9 percentage
points) to that of White associate’s degree holders
(16.4 percentage points) and test whether the difference
is statistically significant (as indicated with a *).
We find that the employment and earnings benefits of
obtaining an associate’s degree for under-represented
students of color and low-income students are
largely equivalent to, or even exceed, those benefits
experienced by their White and higher income peers,
respectively. In Figure 9, all groups experience labor
market returns to having an associate’s degree that
are statistically significant and strongly positive over
terminal high school graduates, ranging from 10.8
percentage points for White males to 26.0 percentage
points for Black females. Yet the employment gains over
terminal high school graduates for Black and Hispanic
students who earn an associate’s degree are 7 to 10
percentage points higher than for their White peers.
Moreover, the boost in earnings from wages relative
to high school graduates, conditional on employment,
exceeds that of Whites but the difference is not
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FIGURE 8

Who Is Most Likely to Enroll versus Succeed in Community College?
Panel A. Post-Secondary Enrollment by Race/Ethnicity and Socioeconomic Status
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Source: Authors’ calculations based on data provided by the Department of Elementary and Secondary Education.
Note: For Panel A the sample is 2008–2010 MCAS test takers. For Panel B, the sample is restricted to 2008–2010 MCAS test takers who graduated from a Massachusetts
public high school and were enrolled in community college for at least two non-summer semesters with no further post-secondary enrollment.

FIGURE 9

Labor Market Returns to Associate’s Degrees by Race and Ethnicity
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statistically significant. Adding up the employment and
earnings benefits from obtaining an associate’s degree
in Panel C shows that all groups experience strong
positive gains. Although the earnings gains for Asian
graduates are smaller than those of other groups, the
difference is not statistically significant.
In contrast, the labor market returns by socioeconomic
background are all strongly positive but show little
difference in the return to community college across
low- versus high-income students who earn an
associate’s degree (see Figure 10). Among females,
both low- and high-income students who complete an
associate’s degree experience employment gains of
17 to 18 percentage points over terminal high school
graduates. For men the employment gains are slightly
lower, on the order of 11 to 13 percentage points, but
again similar by level of income. The same is true in
terms of earnings from wages with no significant
differences between low- and high-income graduates.
Conditional on working, high-income females appear
to gain more benefit over terminal high school
graduates from getting an associate’s degree
(24 percent) than their low-income peers (18 percent),
but the difference is not statistically significant.
High- and low-income males earn much more similar
returns of 10 to 12 percent over high school graduates
for obtaining an associate’s degree. Combining the
employment and wage gains, although high-income
females and males who obtain an associate’s degree
appear to have a higher return on their investment of
about $2,000 compared to their low-income peers, these
differences are not statistically significant.
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In summary, if one could close the achievement gap by
race or socioeconomic status, then all groups would be
equally likely to benefit from having these credentials
in the labor market. It should also be noted that data
limitations prevent us from disaggregating these
findings further to recognize the important diversity
within each of these racial and ethnic groups.

FIGURE 10

Labor Market Returns to Associate’s Degrees by Socioeconomic Status
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Note: Sample includes 2008–2010 MCAS test takers who graduated from a Massachusetts public high school. Estimates reflect the increase in employment or earnings for
associate degree holders relative to terminal high school graduates controlling for observable characteristics. All estimates are statistically significant at the one percent level. We
further test whether the returns for low-income graduates are statistically different from those of graduates who are not low-income at the one percent (***), five percent (**), and
ten percent (*) levels.
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VII. Conclusion and Policy Implications:
What can we say about economic mobility?

This report clearly demonstrates that the labor market
return to community college in Massachusetts is strong
and positive. Below we put our findings in the policy
context of identifying potential pathways to economic
mobility and offer some policy recommendations for
the local, state, and national levels.

Discussion of Findings
The labor market returns are greatest for those
who earn a credential—either a certificate or an
associate’s degree—which boosts employment by
10 to 15 percentage points over that of terminal high
school graduates, depending on whether one enrolls
in community college right away or delays entry.
This is true even when we control for an individual’s
demographic characteristics, academic preparation,
or prior employment history. Conditional on being
employed, workers with a community college
credential earn 10 to 20 percent more per year than
terminal high school graduates. If we combine the
increased likelihood of employment with the wage
gains, obtaining a community college credential boosts
an individual worker’s labor market earnings by $5,000
to $9,000 per year.
We also find positive labor market returns among
those who attend community college without earning
a credential, even for as few as two non-summer
semesters. Most of the benefit from just attending
community college comes from greater employment
stability, boosting the likelihood of employment by
3 to 10 percentage points for those who attend for
only two non-summer semesters to upwards of 5 to
15 percentage points for those who attend for seven
semesters or more. Conditional on employment
there is little, if any, gain in earnings for those who
attend without obtaining a credential. Yet the higher
likelihood of simply having a job does boost the annual
earnings of those who attend, at least for women.
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Even without any additional earnings gains, this is
beneficial to both workers and taxpayers, particularly
during recessions and periods of technological change
when less-credentialed workers typically experience
higher rates of unemployment. For workers, steady
employment means a steady income, which then also
opens doors to being able to borrow, acquire assets, or
accumulate wealth. For taxpayers, fewer workers on
UI and other public benefits means that more public
funds can be spent on further investments in education,
health, and other public goods.
Not surprisingly, our estimates confirm that obtaining
a community college credential in certain fields such as
healthcare, STEM, and trade-related occupations yields
the highest payoffs relative to terminal high school
graduates. This is true for both associate’s degrees
as well as certificates, with healthcare providing the
highest annual earnings boost—of $10,000 to $15,000
per year. The latter is a significant finding given that
most workforce development programs are targeted
toward providing such short-term credentials;
understanding which ones are valued by employers
can help guide practitioners. Yet it should also be
recognized that associate’s degrees in liberal arts do not
provide much of an earnings gain unless students are
able to transfer to a four-year institution.
Overall, women seem to experience greater returns
compared to men, although some of this is driven by
the choice of field (e.g., healthcare) as well as having
fewer lucrative alternatives compared to men (e.g.,
construction). This gender difference has also been
found in prior studies of the returns to community
college and is also reflected in the general trends
around women pursuing higher education.44 For
example, as of 2019, 69.8 percent of females who had
recently graduated from high school were enrolled
in a two-year or four-year college, compared to 62.0
percent of men. That’s a big difference from 1967,
when 57 percent of recent male high-school grads

were in college, compared to 47.2 percent of women.45
This is particularly true of women from low-income
and minority families, who have made great strides
in obtaining a college degree in recent decades. Just
14.7 percent of men from low-income families who
were high-school sophomores in 2002 had received a
community college credential by 2013, compared to
22.5 percent of women.46 As of 2020, Black and Hispanic
women were respectively 13.7 and 6.3 percentage points
more likely to have an associate’s degree or higher
compared to their male peers.47 Prior research has
suggested that some portion of this gender gap stems
from boys in low-income families struggling more in
school than their sisters such that they lag behind as
early as kindergarten,48 perhaps because of differences
in how disadvantage in one’s childhood environment
manifests for boys versus girls.49
Although Black and Hispanic and low-income
students receive the same returns to obtaining an
associate’s degree as their White and more affluent
peers, community college cannot be an equalizing
force unless we close the large gaps in persisting and
earning a credential. Despite a greater reliance on
public two-year institutions as the means by which
under-represented minorities and low-income students
access postsecondary education, our cohort analysis
shows that these students are half as likely to earn a
credential from a community college compared to their
White or more affluent community college peers. Yet
these students receive the same labor market returns,
or even higher with regards to the employment boost,
as compared to White and higher income students.
For example, our estimates show that Black and
Hispanic and low-income students who earn an
associate’s degree from a community college experience
employment gains over terminal high school graduates
that are 7 to 10 percentage points higher than their
White peers. The longstanding hurdles faced by
historically under-represented groups in pursuing
postsecondary education persist, and limit the extent
to which these groups can benefit in the labor market
from a community college education simply because
they are less likely to earn a credential.

Finally, we should not overlook that there are also
non-pecuniary benefits to community college if
attending and/or earning a credential also enables
individuals to access better quality jobs. This could
be in terms of working conditions (e.g., IT versus
construction) or stable hours (e.g., healthcare versus
services) or better benefits (e.g., health insurance or paid
leave) and other “perks” that are typically provided by
employers to attract more highly educated workers.
Most economists expect the labor market to continue
to recover from the COVID-19 pandemic over the next
several years. But we need to focus on the quality,
as well as the quantity, of jobs that are created. By
providing individuals with the skills necessary to
perform higher-quality jobs, we can not only ensure
that they have access to these benefits but also give
employers incentive to create more of these types of job
opportunities.
In addition, terminal two-year degrees might be a
stepping-stone to a better career trajectory even if they
are not a stepping-stone to a four-year college degree.
Some occupations, like nursing or IT, are structured
so that individuals with entry-level credentials can
gain on-the-job experience that allows them to move
up a well-defined job ladder, enhancing the labor
market return to their community college credential.
For example, a report by analytics firm Burning Glass
Technologies showed that help-desk/entry-level
computer support jobs that pay on average $44,000 per
year, also act as a “springboard” for accessing higherlevel positions through additional experience and
certifications, leading to positions such as help-desk
manager or network support specialist with annual
salaries ranging from $61,000 to $78,000.50 Finally,
it remains to be seen whether community college
graduates further engender intergenerational mobility
by creating an expectation for postsecondary education
among their children.
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Policy Recommendations
Community colleges are often viewed as an
opportunity to increase economic mobility by
providing open access to postsecondary education at
a lower cost than four-year institutions. Although this
report shows that it is indeed the case that attending
and/or earning a credential from a community college
provides positive labor market returns compared to
terminal high school graduates, there are certainly
opportunities for policymakers and practitioners to
ensure that students, parents, and taxpayers get the
most return on their investment.
One recommendation is to make better use of emerging
findings like these in grounding college and career
advising in more rigorous and reliable evidence about
the labor market returns to various fields of study.
Although students should always be encouraged to
follow their passions and intellectual curiosities in
selecting a major, college advising should also balance
those explorations with better information on the
career outcomes associated with a particular credential.
Indeed, there is a clear need to increase awareness
among community college students about outcomes
associated with particular programs of study, including
information on average earnings and employment
opportunities by major and degree. A recent survey
of community college students finds that students
“overestimate salaries by 13 percent and underestimate
the probability of finding employment by almost 25
percent in almost all fields.”51 The authors conclude
that providing community college students with more
information on labor market outcomes could improve
their labor market prospects.
In addition to better career advising, providing
students with experiential learning opportunities, such
as paid internships, can also help students align their
academic experiences with their career plans postgraduation. According to a recent survey by Strada,
only half of college graduates feel it was “worth it” to
take out loans to attend college, with even lower levels
of satisfaction from Black and Hispanic alumni. But
borrowers who said their college gave them resources
and support to get a good job were eight times more
likely to feel that their student loans were worth it.52
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For example, Bunker Hill’s “Learn and Earn” program
was launched in partnership with the Massachusetts
Competitive Partnership (MACP) in 2012 and now
places 150 students in paid internships for 16 to 40
hours per week with large employers, small businesses,
nonprofits, and civic organizations for a hands-on
experience.53 Developing these types of partnerships
across the Commonwealth, with private and/or public
funding for student wages, can help promote student
accessibility, diversity, retention, and completion across
occupations that are in high-demand.
Second, there is clear recognition that providing more
comprehensive supports for students throughout
their community college enrollment can help close
achievement gaps by race/ethnicity and socioeconomic
status—thereby ensuring that all students are able
to maximize the labor market returns to community
college equally. This goes far beyond academic
supports to addressing basic needs given a landscape
with 42 percent of community college students
experiencing food insecurity and 26 percent reporting
housing insecurity, including 12 percent who were
homeless, according to a national survey.54 The most
promising evidence comes from evaluations of ASAP,
which was initially developed by the City University of
New York (CUNY) and provides full-time, low-income
community college students comprehensive support for
up to three years. Students are assigned to an advisor
with a relatively small caseload who works closely with
them to assess the unique challenges they face and
find resources, including financial assistance to cover
fees, transportation, or emergencies, to help them stay
on track. Rigorous evaluations of ASAP show that the
intervention nearly doubled graduation rates after three
years from 25 to 40 percent.55 Locally, for more than
a decade, Success Boston—Boston’s citywide college
completion initiative—has supported students in their
transition to and through postsecondary education.
Transition coaches work closely with Boston students
for the first two years of their college journeys. Since the
initiative’s launch in 2009, coaches have supported 7,000
students, more than 40 percent of whom were enrolled
at community colleges. Impact evaluations have linked
coaching to increased persistence and FAFSA renewal
rates and improved academic performance.56

In light of the positive labor market returns that we
present in this report, additional investment in these
supports appear to be well worth it. Drawing from
lessons from ASAP, the Massachusetts legislature
appropriated $7.1 million to a new Community College
SUCCESS fund last year. The fund provides institutions
with resources for wraparound support including peer
mentors, academic skills workshops, field trips to fouryear colleges, and intensive advising.
There are other hopeful signs that Massachusetts
will mount a more aggressive response to reduce the
numerous obstacles hindering under-represented
students. In December 2020, the Department of Higher
Education convened a 22-member advisory committee
to develop a strategic plan for addressing basic needs
security—including food, housing, technology
access, and childcare—among students attending
Massachusetts public colleges and universities.57 The
goal is to move beyond pilot programs to a broader,
more integrated approach but it remains to be seen
how the state will pay for it. Typically, schools that
enroll students with the greatest need get the fewest
resources, with national figures showing that about
$10,000 is spent annually per full-time community
college student, compared to $14,000 for public fouryear college students and $45,000 for students at private
universities.58
Naturally, there is a lot of buzz about President Biden’s
proposal to provide “tuition free” community college
for all students under his $1.8 trillion American
Families Plan. The details are still to come but some
experts have suggested that targeting such a program
toward low-income students, rather than making it
universal, can help ensure that community colleges
are not oversubscribed by higher-income students
seeking to reduce the price tag of their four-year
educations.59 Indeed, Boston instituted a Tuition Free
Community College program in 2016 that is targeted to
students who are Pell-eligible and provides a stipend
each semester to help students meet expenses. A more
promising approach could be Biden’s proposal to
increase the Pell grant by $400 per year60 —the first such
increase since 2009—although proponents say that the
proposal needs to go much further to doubling the size
of the Pell Grant, which currently maxes out at $6,345

per year.61 Others have suggested tying the Pell Grant
award amount to the inflation index and also factoring
in basic needs as part of the calculation.62 Moreover, we
would be building on the existing program that has
a longstanding track record of distributing funding
to students in a targeted and efficient way: Around
75 percent of Pell dollars go to students whose family
incomes are below $30,000, and 95 percent of recipients
have family incomes below $60,000.63 Finally, Pell
Grants can be used at any institution and so are less
likely to distort the choices of low-income students who
could benefit more by attending the institution of their
choice—whether it be a two- or four-year institution.
Early College is another targeted evidence-based
approach. Several studies show that providing
low-income and first-generation students with the
opportunity to earn a significant number of college
credits for free while in high school boosts completion
of both two- and four-year degrees. By marshaling
and coordinating resources, these high school–college
partnerships provide a cost-effective strategy to ensure
that students are on a firm path to college success well
before they matriculate to postsecondary studies.
The Massachusetts boards of Higher Education and
Elementary and Secondary Education jointly created an
Early College Initiative in 2016. Currently, 35 designated
Early College high schools enroll more than 3,600
students and there are numerous efforts underway to
significantly expand access.64
Of course, policymaking is always enhanced when it
can draw on evidence-based research, which is why
the state should continue to build the robustness of the
SLDS system. For example, this work could be greatly
improved by connecting coursework and credit data
collected by the Board of Higher Education and linking
to other sources of employment and earnings data (e.g.,
U.S. census) to capture data on actual wages earned and
hours worked for all workers, not just those with UI
benefits in the state. And finally, there is an urgent need
to increase access to these data both for researchers and
for the general public in a way, such as an online data
dashboard like in other states,65 that helps individuals,
families, education administrators, and workforce
development practitioners make more informed
decisions about postsecondary options.
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This all comes at a time when community colleges
are on the front line of the COVID-19 workforce crisis.
Having suffered large drops in enrollment during the
past year, largely due to fewer students coming from
under-represented racial and low-income groups,
they will now be expected to ramp up operations and
serve as one of the primary components of the nation’s
workforce development plan during the economic
recovery. According to a survey by Strada, millions of
Americans still say they intend to enroll within the next
two years and demand is strong at the national, state,
and regional levels.66 Investing in community colleges
now will enable them to implement the right services
and supports to bring students back and help them
achieve better education and career outcomes.
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Appendix
List of Variables
OUTCOMES OF INTEREST
EMP = employed in a given quarter
EMP_ANNUAL = employed in any quarter during the year
EARN = real inflation-adjusted earnings in a given quarter
EARN_ANNUAL= real inflation-adjusted earnings in a given year
INDEPENDENT VARIABLES
GENDER
BLACK
WHITE
ASIAN
HISPANIC
FRPL = free and reduced price lunch eligible in any year of high school
ATTEND_RATE = attendance rate during MCAS testing year
MCAS_ELA_SCALE = ELA MCAS scaled score
MCAS_MATH_SCALE = MATH MCAS scaled score
ENROLLED= enrolled at all (F, Q, H, L, A, W)
ENROLL_RIGHTAWAY=enrolled in either the fall or spring after high school graduation
ENROLL_1to 5YRLATER = enrolled one to five years after high school graduation
FINISHED = finished with enrollment
2QBEFORE = two quarters before enrollment
1QBEFORE= one quarter before enrollment
HSGRAD = terminal high school grad, no post-secondary enrollment
ATTEND= attended community college for at least two semesters
CERT = earned a certificate
ASSOC= earned an associate’s degree
LIBERAL_ARTS = credential is in liberal arts
STEM = credential is in STEM
BUSINESS = credential is in business
HEALTH = credential is in health
LAW_ENFORCEMENT = credential is in law enforcement
TRADE= credential is in trade
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Regression Models
1. OLS REGRESSION MODEL
To control for selection bias into who enrolls and completes a community college degree, we use an OLS regression model to compare the employment and earnings trajectories of students with similar MCAS scores who entered community college immediately after high school and earned a credential versus those who did not enroll
in any postsecondary education. Standard errors are clustered at the individual level.
Where

EARNit = α + β AWARDi + δ MCASi + δ DEMOGi + Tt + εit

■

AWARD = set of dummy variables for ATTEND, CERT, ASSOC

■

MCAS = both ELA and math MCAS adjusted raw scores including squared and cubed terms

■

DEMOG = set of dummy variables for age, gender, race/ethnicity, free and reduced-price lunch, limited
English proficiency, and special education

■

T= year and cohort dummies

2. FIXED EFFECTS MODEL
For those with one to five years of prior work experience, we can net out unobservable time-invariant characteristics of individuals that might be correlated with the motivation to finish a credential or reach a particular milestone. This provides some baseline earnings before entering a Massachusetts community college to examine the
extent to which reaching a particular milestone or getting a credential in a particular field increased their earnings. We use a specification similar to Jepsen et al (2014):
EARNit = α + β AWARDit + ζ ENROLLi + ηi + τt + εit

Where
ENROLLi = set of four dummy variables for ENROLL, FINISHED, and 1QBEFORE (to account for any potential
earnings dip right before enrolling).
ηi = person fixed effects
τt = year and cohort dummies
We also compare the fixed effects to the OLS results to determine the direction and magnitude of the selection bias.
3. SUBSAMPLES
Subsamples
We run separate regressions for:
■

Men and women to account for different labor force participation by gender.

■

Those who delay entry into community college for one to five years to account for different intentions.

■

By SES and race/ethnicity.

Field of Study
We also interact AWARD with degree field for those with certificates or associate’s degrees to capture the return
to business, healthcare, etc. and test whether the returns are significantly different.
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