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Abstract To date, the literature on estimating tuition elasticities has been narrowly focused by analyzing primarily
four-year universities. We use data from the Integrated Postsecondary Education Data System (IPEDS) on all United States
public 2-year colleges from 2004 to 2011 and examine the tuition elasticity of enrollment across the four major U.S. Census
regions. By examining the tuition elasticity of enrollment for two-year public colleges, this paper helps to fill the
under-researched aspect of how tuition levels influence campus enrollments at community colleges where the mission is to
serve the greatest number of students in the community at an affordable cost. Empirical evidence presented here suggests that
the nationwide tuition elasticity of total enrollment is -0.263. At the mean, a $100 increase in tuition and fees would lead to a
decline in enrollment of about 0.883%. We find considerable differences across regional tuition elasticity of enrollment. Our
results suggest that community colleges are normal goods and substitutes to four-year institutions. We consider the
distribution of tuition increases among income groups and find that tuition increases are regressive. Lastly, we find that

competition between border counties plays an essential role in determining the effects of tuition increases.
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1. Introduction

According to California Community Colleges Chancellor
Jack Scott, California community colleges have shed more
than 300,000 students since 2009 because the students
cannot get into classes, and the toll is likely to grow unless
the state reverses course and pumps more money into
higher education (Los Angeles Times, 2012). Community
colleges are primarily funded through state appropriations,
and secondarily through tuition and fees that students pay as
well as local funds (such as property taxes). Figure 1
presents the revenue sources that funded community
colleges in 2009.

As state appropriations are decreasing, it is of critical
importance to understand the relationship between tuition
and student enrollment. Since the goal of community
colleges is to serve the greatest number of students at an
affordable cost, the tuition elasticity of enrollment is
important for policymaking considerations. A wide literature
exists in educational finance which examines issues such as:
the relationship between state appropriations and tuition,
differences between private versus public educational
structures, the return to education, and tuition elasticity.

A large majority of this literature is focused solely on
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four-year universities and colleges, and neglects the salience
that two-year colleges will play in the future of
postsecondary education. Recently, Hemelt & Marcotte
(2011) [1] examined the relationship between rising tuition
and enrollment in four-year colleges and found an average
tuition and fee elasticity of -0.1072% meaning that a $100
increase in tuition and fees would lead to a decline in
enrollment of a little more than 0.25 percent (we include both
elasticity measures and the effect on enrollment for a $100
change in real 2011 dollars (inflation adjusted) for ease of
comparison with our studies). This paper represents a unique
contribution to the existing literature in that the tuition
elasticity of enrollment for two-year public universities is
examined.

\ State funds—38%

Tuition and fees—17 %
Local funds—21%
Federal funds—15%
Other—9%

Figure 1. Revenue Sources — Public Community Colleges (Source:
American Association of Community Colleges, 2009)

Community colleges play a significant role in U.S. higher
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education. They offer an opportunity to receive a
postsecondary education to many students who would not
have attended college otherwise. Today, the number of U.S.
undergraduates is at an all-time high as more and more
people understand the necessity of having higher education
in our technology-intensive world. Community colleges are
very important in helping to absorb this increasing number of
students. In addition, historically, college enrollments in
general go up during times of economic downturns.
Currently, community colleges have an additional appeal
because tuition and fees at four-year colleges continue to
increase while financial aid and student loans are getting
harder to secure. For many students, community colleges
offer the best chance to obtain a college education
(Kolesnikova & Shimek, 2008) [2].

Every state offers two-year colleges as the first rung on the
ladder of higher education and their importance is growing
as fewer students are able to afford four-year universities
(Shafer, 2008) [3]. States are currently faced with a
substantial challenge in funding their two-year institutions:
they must consider whether to increase tuition in order to
offset the decreased state appropriations. Most states are
answering this dilemma by increasing tuition. However, by
increasing tuition community colleges may fail to meet their
mission to the community: “...the mission of the community
college is to provide access to postsecondary education
programs and services that lead to stronger and more vital
communities” (Vaughan, 2006) [4].

Due to the specific mission of community colleges—to
provide low cost affordable education to students of the
surrounding communities that lead to placement into jobs or
four-year institutions—this paper represents an important
contribution with policy implications. If the tuition elasticity
of enrollment for two-year public universities is higher than
four-year universities or is elastic, this may indicate that
community colleges are not fulfilling their missions to the
states that they serve. As a matter of public policy, demand
functions at public institutions are of primary concern.

In the next section, we briefly review the literature on the
relationship between tuition costs and enrollment in higher
education. We then describe our empirical objectives and
estimation strategy, along with describing the data that we
utilize. We then examine the tuition elasticity of enrollment
for two year colleges nationwide and then also consider the
elasticities in each of the four U.S. Census regions to better
understand regional effects. We also examine whether
community colleges are an inferior good in each region by
looking at the regional income elasticities of enrollment.
Finally, we consider further work that may extend our
research and conclude with policy implications derived from
our study.

2. Literature Review

Economists and policy-makers have long been interested
in understanding the demand for higher education. Studies
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focused on quantifying price elasticities for various student
populations, estimating student sensitivity to changes in
financial aid packages, and constructing demand functions
are examples of such work. The literature on higher
education has been almost exclusively concerned with
four-year colleges and universities and has neglected an
analysis of the market for community colleges.

Table 1 presents the previous findings for the tuition
elasticity of enrollment at public four-year educational
institutions. The previous findings range from an elasticity of
-0.05% to -1.46% (Jackson & Weathersby, 1975; Leslie &
Brinkman, 1987; Heller, 1997; Hemelt & Marcotte, 2011)
[5-7]. The only published study that considers two-year
colleges that is known to the author finds that a $1000
increase in public two-year tuition is estimated to result in a
3.5 percentage point drop in total public undergraduate
enrollment (both two-year and four-year enrollment within a
state). This study is limited though in that it lumps the
enrollment response of both two-year and four-year
enrollment together and does not allow for a precise
estimation of the two-year tuition elasticity of enrollment
(Kane & Rouse, 1999) [8].

Table 1. Previous Findings of Tuition Elasticity of Enrollment for 4-year
Educational Institutions

Authors

Jackson &
Weathersby (1975)

Leslie & Brinkman
(1987)

Finding
A decrease of between 0.05% and 1.46% in
enrollment per each $100 tuition increase
A decline of between 0.6% to 0.8% in
enrollment per each $100 tuition increase

A decline of between 0.5% to 1.0% in
enrollment per each $100 tuition increase

Heller (1997)

Hemelt & Marcotte
(2011)

A decline of about 0.25% in enrollment per
each $100 tuition increase

No other countries but the United States and Canada have
formed comprehensive community colleges. The primary
reason is that compulsory education continues for a greater
number of years for American youth than it does in any other
nation, a phenomenon seeding the desire for more schooling.
The second reason is that Americans seem more determined
to allow individual options to remain open for as long as each
person’s motivations and the community’s budget allow.
Placing pre-baccalaureate, vocational, and developmental
education within the same institution enables students to
move from one to the other more readily than if they had to
change schools. The decision to enroll in a two-year
institution is a factor of increased individual options as much
as one of cost and affordability (Rouse, 1994) [9]. We will
test the hypothesis that community colleges are normal
goods and serve a higher purpose than as a cheaper
alternative to four-year colleges.

Changes in macroeconomic activity impact college
enrollment significantly. During periods of declining
economic growth, there are fewer jobs to be found that do not
require a collegiate education. Enrollment decisions in
four-year universities are significantly impacted by changes
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in macroeconomic activity, but two-year colleges may be
impacted even more so since vocational and trade programs
are also available through the community colleges (Ewing,
Beckert & Ewing, 2010) [10]. When the United States
experiences decreasing macroeconomic activity, the level of
state appropriations for higher education decreases in most
state budgets.

The decline in state appropriations leads policymakers to
consider whether to increase tuition in order to fund more
classes or programs or to find other revenue sources through
an increase in local property taxes, for instance. Koshal &
Koshal (2000) find that four-year tuition depends upon state
appropriation, median family income, out of state enrollment
as a percentage of total enrollment, and the region that a
particular state is located. Additionally, state appropriation is
affected by the level of tuition, per-capita tax revenue,
demand factor, 2-year college enrollment as a percentage of
total enrollments, and the clear majority of democrats in the
state legislature. The results also indicate a clear
interdependence of tuition and appropriation at the public
institutions in the United States (Koshal & Koshal, 2000)
[11].

One way that community colleges are able to increase
tuition and meet their mission to serve the greatest number of
students in the community at an affordable cost is to increase
the tuition for out-of-district students as well as out-of-state
students (Rizzo & Ehrenberg, 2003) [12]. Analogous to
four-year universities increasing the burden of tuition on
out-of-state students, two-year universities may engage in
this practice by raising the out-of-district tuition and holding
in-district tuition constant.

Community colleges have played a salient role in higher
education for the last several decades and will continue to
play an important role in providing access to higher
education to those needing a more affordable and flexible
alternative to their four-year counterparts. Although there
persists a widespread skepticism regarding the value of a
community college education, empirical estimates have
shown that the estimated returns to college credits at
two-year and four-year institutions are remarkably similar.
Namely, there is an approximately four to six percentage
increase in annual earnings for every two semesters (30
completed credits) of college education, whether completed
at a two-year or four-year institution (Kane & Rouse, 1998)
[13]. This finding comes from utilizing NLS-72 and
NLSY79 data to estimate the labor market returns to two-
and four-year institutions of higher education. As a result, it
may be that similar returns to two- and four-year college
credits exist because students decide at the margin between
the two types of institutions. The objective of this paper is to
explicitly consider the various elasticities of enrollment
associated with two-year public colleges and derive results
for policy consideration.
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3. Data & Empirical Methodology

In this paper we review recent trends in tuition at two-year
public colleges and estimate the impacts on enrollment. We
utilize data from the Integrated Postsecondary Education
Data System (IPEDS) on public two-year colleges from the
2003-2004 academic year to the 2010-2011 academic year.
The impacts of these tuition increases on total enrollment
and credit hours are assessed. We estimate the average
tuition and fee elasticity of enrollment (measured by both
total headcount and credit hours). The income elasticity of
enrollment is also considered in determining whether
community colleges are normal goods. Both policy
implications and the mission of community colleges are
carefully and critically discussed in relation to our results.

Our model is specified as follows:

In(Enrollment;)=B, + B;In(Tuitiony) + B,ln(AID;)

+ BsIn(HSgradsy) + B4In(CPy) + BsIn(INC,,) + Bln(UN,)

+ B7In(FEM.) + BsIn(NWep) + o + o + i Q)

where Enrollment; is the enrollment in institution i during
the academic year t. Two measures of enrollment are used as
the dependent wvariable: the 12-month unduplicated
headcount of all students enrolled as well as the total number
of credit hours. Tuition;; represents two measures of tuition
and fees in the institution i during the academic year t
charged for full-time students at community colleges: one is
the in-state tuition and fees, and the second is the out-of-state
tuition and fees. AID; is a measure of the average amount of
federal grant a received by full-time first-time
undergraduates as well as the average amount of state/local
grant aid received by full-time first-time undergraduates. In
order to control for institutional and state factors that affect
enrollment in a given period, the following controls are
included: HSgradsy is a measure of the number of high
school graduates in state s in academic year t, CPy includes
two measures of competitor’s prices which include the
average tuition and fees charged for full-time students
attending 4-year public universities and 4-year private
universities for a given state s in academic year t, INC is a
measure of the average per capita income in county c in year
t and UN, is a measure of unemployment in county c in year
t. Demographic controls are also included where FEM,; is a
gender control variable that measures the percentage of
women in county c¢ in year t, and NW,, is a race control
variable that measures the percentage of non-whites in
county c in year t. Institutional-specific fixed effects (o;) and
time fixed effects (o, ) are also included in the model. It is
important to note that the number of high school graduates
and competitor prices are readily available only at the state
level, whereas data can be easily obtained at the county level
for per capita income, unemployment, percentage of females,
and percentage of non-whites.
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Two critical assumptions in our model are that: tuition
increases are largely exogenous at the institutional level and
schools have limited power to affect admission decisions
when adopting tuition increases. This second assumption
need not hold at the community college level since
admissions are open and non-selective. That is, the
institutional officials cannot decide to become less selective
in order to offset the revenue loss from a tuition increase.
There is not a selective process in public community
colleges.

We conduct a Granger causality test in order to defend our
first assumption in this model. In testing whether enrollment
Granger causes tuition, we fail to reject the null hypothesis of
no Granger causality. Thus, reverse causality is not a
problem in our model. In testing whether tuition Granger
causes enrollment, we reject the null hypothesis of no
Granger causality in favor of the alternative that tuition does,
indeed Granger cause enrollment at the 99% confidence
level.

Table 2 presents the descriptive statistics of our key
dependent and independent variables. The average in-state
tuition and fees per academic year for our sample was
$2,977.70 (all tuition figures are reported in real 2011 dollars
by utilizing the GDP deflator). The average out-of-state
tuition and fees per academic year for our sample was
approximately 30% higher at $3,872.10. This shows that
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states do, in fact, charge a premium for out-of-state students
in order to fund the community colleges while also meeting
their key mission. It is important to note that the average
tuition for public 4-year universities was $5,894 which is
nearly double the tuition of the average community college.
The average private university tuition and fees was $19,714
which is over six times the cost of an in-district community
college. The average community college had a 12-month
unduplicated headcount of 10,557 students. A measure of the
credit hour activity is also an important measure in
determining enrollment. The average community college had
students enrolled in 138,961 credit hours.

We are also interested in estimating the regional tuition
elasticities, so we utilize the four major Census regions as
defined by the U.S. Census Bureau. Our sample includes 902
observations from the Northeast, 1,735 from the West, 1,613
from the Midwest, and 2,721 from the South.

An inspection of the scatter diagrams displaying the
relationship between the logarithms of in-state tuition to the
logarithms of total enrollment reveals that in each region, it
appears higher in-state tuition is associated with a lower
enrollment. Our regression analysis in the next section will
present the determinants of total enrollment in each region
and we will discuss the impact that an increase in the in-state
tuition has on total enrollment in each of the respective
regions.

Table 2. Descriptive Statistics for Key Variables (2004-2011)

. . Mean Number of
Variable Description (St. Dev) Observations
.. . . 2,977.70
TS Tuition and fees, full-time undergraduates, in-state 7,280
(726.81)
o . 3,872.10
TOS Tuition and fees, full-time undergraduates, out-of-state 7,280
(958.44)
i i -ti -ti 3,313.96
FED Average amount of federal grant aid received by full-time first-time ) 7.267
undergraduates (919.39)
i i -ti -ti 1,307.90
LOCAL Average amount of local grant aid received by full-time first-time 7174
undergraduates (634.98)
instituti i i -ti 1,296.05
INST Avera‘ge amount of institutional grant aid received by full-time 6.436
first-time undergraduates (767.18)
Lo 115,167
HS Public high school graduates 7,280
(109,678)
UN Count 1 t rat 697 7,278
ounty unemployment rates ,
y ploy: (2.97)
INC A ita i b t 35347 7,280
verage per capita income by coun ,
ge p p y y (9.577)
L 5,894
CPPUB Average 4-year public tuition and fees measure (1.845) 7,280
. ... 19,714
CPPRI Average 4-year private tuition and fees measure (4.883) 7,262
. 10,557
ENT 12-month unduplicated undergraduate headcount 7,280
(10,548)
ENCR 12 th instructional activi dit h ds duat 138,961 7,125
-month instructional activity credit hours: undergraduates ,
£l & (134,626)
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4. Empirical Results

In order to more fully understand the relationship between
tuition increases and enrollment, we present our multivariate
regression results in Table 3. We consider Model 1 with the
logarithm of total credit hours as the dependent variable and
Model 2 with the logarithm of student enrollment as the
dependent variable. We find all variables of interest to be
significant at the 1% level of significance in both models.
Model 3 utilizes the logarithm of total credit hour enrollment
as the dependent variable and includes regional effects to
isolate the differences between regions across the United
States and control for the effect that regional differences may
have on the tuition elasticity of enrollment. We concentrate
our discussion on the results that utilize credit-hour
enrollment as the dependent variable since this measure
better reflects the substantive enrollment towards degree
progression.

We find that a 1% increase in in-state tuition leads to a
0.207% decline in total community college enrollment
(measured in credit hours). We also find that a 1% increase in
out-of-state tuition leads to a 0.474% decrease in total
community college enrollment (measured in credit hours).
This is most likely because if a community college attracts
out-of-district students over an in-district community college,
it must offer unique programs and better opportunities so that
students would be less enticed to leave with a tuition increase.
When federal aid available to students goes up by 1%, we
find that community college enrollment increases by 0.121%
which makes intuitive sense since community colleges are
now more affordable. In response to a 1% increase in local
aid, total credit hour enrollment increases by 0.150%.

Also, we find that community colleges are both a normal
good as well as a luxury good. As the average per capita
income increases by 1%, we find a 1.273% increase in
community college enrollment. This result is most likely
due to the fact that a portion of community college
enrollment stems from the unique opportunities and choices
that community colleges present which four-year institutions
do not offer. For instance, at a community college a student
can easily move between a beauty school program, a nursing
program, a technical program, and liberal arts studies in
preparation for a four-year institution. Lastly, we find that as
the average four-year public university tuition increases by
1%, the enrollment in community colleges increases by
0.563%. Similarly, as the average four-year private
university tuition increases by 1%, the enrollment in
community college increases by 0.185%. This suggests that
public and private four-year institutions are substitutes for
community colleges and relevant competitors to two-year
institutions. Private institutions are weaker substitutes for
community colleges than public four-year institutions. This
conforms to the intuition that private institutions serve a
more elite student in general and may have more scholarship
endowments.

Model 3 presents our regression results with regional
effects and we find that a 1% increase in in-state tuition leads
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to a 0.263% decline in community college credit hour
enrollment. These results are not substantially different from
those presented in Models 1 and 2 without regional effects.

Table 3. Main Regression Results

Variable Model 1 Model 2 Model 3
LN(TS) - 0.207%%* -0.208*** - 0.263%%*
(0.072) (0.071) (0.073)
- 0.474%%* - 0.578*** - 0.49]%%*
LN(TOS)
(0.066) (0.065) (0.067)
0.127]%%** 0.212%%* 0.154%%*
LN(FED
( ) (0.041) (0.040) (0.032)
0.150%** 0.126%%* 0.039*
LN(LOCAL
( ) (0.024) (0.019) (0.020)
sdekosk sekosk sk
LN(HS) 0.392 0.434 0.387
(0.012) (0.012) (0.013)
0.082%** 0.152%%* 0.058***
LN(UN)
(0.037) (0.036) (0.016)
LN(NC) 73 500 3
(0.048) (0.047) (0.050)
0.563*** 0.774%%* 0.529%%*
LN(CPPUB
(CPPUB) (0.047) (0.046) (0.051)
LN(CPPRI) 0.185%%** 0.346%%* 0.148%%*
(0.047) (0.039) (0.047)
LN(FEM) 4,52 %%* 3.124%%* 5.122%%*
(0.321) (0.314) (0.340)
LNONW) 0.147%%* 0.165%%%* 0.15]%%*
(0.012) (0.012) (0.013)
- 0.102%*
NORTHEAST n/ n/
a a (0.040)
- 0.130%%*
SOUTH n/ n/
a a (0.027)
-0.006
MIDWEST n/ /
a va (0.034)
N 6,971 7,126 6,971
Absolute values of standard errors are in parentheses. An *, **,
***_ indicates significance at the 10%, 5%, and 1% level,
respectively.

We run four separate regressions across regions in order to
examine the specific regional differences and compare the
estimates. Table 4 presents our estimates across regions and
our nationwide estimates are reproduced for ease of
comparison. We find that the enrollment responsiveness to
in-state tuition increases is the largest in the West at
approximately — 0.822%. We find that the enrollment
responsiveness to in-state tuition increases in the Northeast,
South, and Midwest are -0.430%, -0.119%, and -0.237%,
respectively. Clearly there appear to be significant regional
differences though the reason remains unclear. One possible
explanation could be that the cost of living in the Northeast
and West is higher for students than in the Midwest and
South. As a result, we would expect students to be more
responsive to changes in tuition in the Northeast and West
since their budgets are being further extended to pay for
higher housing costs. The income elasticity of enrollment is
positive and significant in each region, suggesting that
community colleges are normal goods. We find that the
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income elasticity of enrollment in the Northeast, South,
Midwest, and West are 0.945%, 1.779%, 1.701%, and
0.430%, respectively. The income elasticity is the lowest in
the West whereas the price elasticity if the highest.

We also derive interesting demographic conclusions
across regions. As non-whites increase by 1% in a given state,
we find that the community college enrollment increases by
0.278% in the Northeast, 0.082% in the South, and 0.181%
in the Midwest. The effect in the West is not significantly
different from zero. In each region we find that as the
percentage of females in a state increases, the enrollment
correspondingly increases with an elastic responsiveness.

Lastly, in Table 5 we present we present our regression
results over time to see how the economic recession that the
U.S. experienced between 2007 and 2009 impacted the
tuition elasticity of enrollment. The in-state tuition elasticity
of enrollment was -0.333, -0.182, and -0.230 during the
pre-recessionary, recession, and post-recessionary periods,
respectively. These elasticity estimates conform with the
intuition that during recessionary periods, individuals
become less responsive to tuition increases due to the need to
obtain job-marketable skills to remain competitive in the
labor market while unemployment rises. We also find that
federal aid and local aid are insignificant predictors of
community college enrollment during a recessionary period.
Lastly, the income elasticities of enrollment remain
remarkably constant over time at 1.260, 1.205, and 1.211 for
pre-, during, and post-recessionary periods, respectively.

4.1. Robustness Checks

We also utilize the Arellano-Bond dynamic panel GMM
estimator to cope with several potential econometric
problems: the simultaneous causality leading the
endogenous regressor (tuition) to be correlated with the
error term; the time invariant institutional characteristics
may be correlated with the error term; the autocorrelation
that results from properly taking into account the enrollment
level in the previous period; and the small time dimension
and larger institutional dimension. Our base specification
econometric model including a lag of the total enrollment
level is:

In(Enrollment;;) = o+ BiIn(Enrollment;; ;) + B,ln(Tuition;)
+ BsIn(AID; )+B4In(HSgradsy) + BsIn(CPy,) + BeIn(INC.,)
+ BsIn(UN,) +BsIn(FEMy) + Boln(NW,) + i (2)

Several econometric problems arise from estimating
equation (2). First, the tuition variable, Tuition;, is
endogenous because causality may run in both directions
leading the regressors to be correlated with the error term
(the Granger causality test suggested that this is not the case,
but we still recognize that the reverse causality could be a
problem). The time invariant institutional characteristics
(fixed effects) may be correlated with the explanatory
variables. The fixed effects are contained in the error term in
equation  (2), which consists of unobserved
institution-specific effects, v;, and the observation-specific
eITorS, €

Ui = Vi + & (3)

Table 4. Estimates across Regions (Logarithm of ENCR is dependent variable)

Variable Nationwide Northeast South Midwest West
- 0.207%%* - 0.430%* - 0.119%%* -0.237* - 0.822%%*
LN(TS)
(0.072) (0.204) (0.055) (0.139) (0.206)
- 0.474%%* -0.007 -0.006 - 0.345%%* - 1.643%%*
LN(TOS)
(0.066) (0.211) (0.108) (0.115) (0.188)
0.121%%* 0.347%* 0.098** 0.241%%* 0.191*
LN(FED)
(0.041) (0.088) (0.048) (0.075) (0.109)
0.150%** 0.337%%* 0.047* 0.143%%* 0.377%%*
LN(LOCAL)
(0.024) (0.053) (0.025) (0.046) (0.046)
0.392%%* 0.420%** 0.320%** 0.561%%* 0.455%%*
LN(HS)
(0.012) (0.030) (0.025) (0.042) (0.025)
0.082%* 0.205%* 0.1971%%** 0.019 0.115%
LN(UN)
(0.037) (0.081) (0.044) (0.067) (0.064)
1.273%%* 0.945%%* 1.779%%** 1.701%%* 0.430%%*
LN(INC)
(0.048) (0.092) (0.079) (0.132) (0.091)
0.563%%* 1.245%%* 0.592 %% 0.280** 0.564%%*
LN(CPPUB)
(0.047) (0.140) (0.086) (0.124) (0.097)
0.185%** 0.174%* 0.035 0.473%%* 0.112
LN(CPPRI)
(0.047) (0.088) (0.060) (0.146) (0.135)
4,52 %** 9.481*%* 2.22] *%** 10.350%** 5.728%***
LN(FEM)
(0.321) (1.200) (0.487) (0.867) (0.611)
0.147%%* 0.278%*** 0.082%%** 0.181%%* -0.005
LN(NW)
(0.012) (0.029) (0.019) (0.026) (0.036)
N 6971 902 2721 1613 1735
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Another problem in estimating (2) is that the presence of
the lagged dependent variable, Enrollment;,, gives rise to
autocorrelation. Lastly, the panel dataset has a short time
dimension (T=8) and a larger institution dimension (N=910).

In order to solve the first problem, we could have utilized
fixed-effects instrumental variables estimation (two-stage
least squares). However, the strength of the instruments can
always be improved since weak instruments cause the
fixed-effects IV estimators to be likely biased in the way of
the OLS estimators. In order to increase the strength of the
instruments and thereby minimize the biasedness of the
estimators, we utilize the Arellano-Bond (1991) difference
GMM estimator first proposed by Holtz-Eakin, Newey &
Rosen (1988) [14]. We utilize lagged levels of the
endogenous regressors as instrumental variables. This makes
the endogenous variables pre-determined and, therefore,
uncorrelated with the error term in equation (2).

In order to cope with the second problem (fixed effects),
the difference GMM uses first-differences to transform
equation (2) into:

In(AEnrollment;) = B¢+ pBiIn(AEnrollment;.,)
+ BoIn(ATuitiony) + B3In(AAID;, ) + B4In(AHSgradsg,)
+ BsIn(ACPy) + BeIn(AINC,,) + B7In(AUN)

+ BsIn(AFEM) + Boln(ANW ) + py @)

By transforming the regressors by first differencing the
fixed institutional-specific effect is removed, because it does
not vary with time. From equation (3) we obtain:

Uy = Vv; + e

)
(6)

The first differenced lagged dependent variable is also
instrumented with its past levels in the Arellano-Bond
dynamic panel specification. Lastly, the Arellano-Bond
estimator was designed for when the panel dataset has a short
time dimension and a larger institution dimension (small-T
large-N panels). In small-T panels a shock to the university’s
fixed effect, which shows in the error term, will not decline
with time. Similarly, the correlation of the lagged dependent
variable with the error term will be significant. In these cases,
the Arellano-Bond estimator is preferred over the
fixed-effects IV estimators.

We present our key results utilizing the Arellano-Bond
dynamic panel generalized method of moments estimator in
Table 6. The coefficient estimates for the lag of enrollment,
in-state tuition, federal aid, unemployment, and per capita
income are significant at the 1% level. Only the percentage
of females and the percentage of non-whites are insignificant
predictors of enrollment in this specification. We find that a
1% increase in enrollment in the previous period persists into
the current period and leads to a 0.520% increase in
enrollment in the current period. The in-state tuition
elasticity of enrollment is — 0.126% and the income elasticity
of enrollment is 0.663%. These results are similar in sign,
though smaller in magnitude, to what we found in Table 3
with university-level fixed effects. Community college

Uit — Ui = (Vi — Vi) + (€t — €ip1) = €t — €1
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enrollment is no longer a luxury in this specification which
makes more economic sense. These coefficient estimates are
most similar to those reported in Table 1 that previous
research has suggested for four-year universities.

Table 5. Estimates across Regions (Logarithm of ENCR is dependent
variable)

Variable Pre-Recession Durm.g Post-Recession
Recession
- 0.333%%* -0.182%** -0.230%***
LN(TS)
(0.115) (0.045) (0.068)
- 0.386%** - 0.528%** - 0.493%%*
LN(TOS)
(0.107) (0.106) (0.155)
0.188%%** 0.047 0.213%%*
LN(FED)
(0.057) (0.064) (0.031)
0.059* 0.001 0.050*
LN(LOCAL)
(0.033) (0.003) (0.028)
0.370%** 0.392%%** 0.390%**
LN(HS)
(0.021) (0.020) (0.025)
0.221%%* 0.601** 0.184%**
LN(UN)
(0.066) (0.146) (0.062)
1.260%** 1.205%%* 1.211%%*
LN(INC)
(0.085) (0.079) (0.095)
0.139* 0.200%%*%* 0.436%**
LN(CPPUB)
(0.080) (0.074) (0.088)
0.497%** 0.566%** 0.557%**
LN(CPPRI)
(0.090) (0.082) (0.094)
4.243%** 5.216%** 6.145%%*
LN(FEM)
(0.566) (0.558) (0.652)
-0.119% -0.117* - 0.148%**
NORTHEAST
(0.066) (0.064) (0.042)
- 0.153%%* - 0.163%** -0.065
SOUTH
(0.044) (0.043) (0.053)
0.002 -0.060 0.097
MIDWEST
(0.056) (0.056) (0.069)
N 2579 2631 1761
Table 6. Arellano-Bond Estimator Regression Key Results
Arellano-Bond
Variable Dynamic Panel
GMM Estimator
0.520%%*
LN(LAG_ENCR)
(0.033)
-0.126%**
LN(TS)
(0.049)
LN(TOS) -0.091%*
(0.046)
0.663%**
LN(INC)
(0.056)
INSTRUMENTS 54 INSTRUMENTS
N 5100

4.2. Incidence Analysis: Distribution of Tuition Increases
among Income Groups

The annual Grapevine report from the Center for the Study
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of Education Policy at Illinois State University concluded
that 41 states reduced their state funding for higher education
as a result of the slow economic recovery and the end of
federal stimulus funds in recent years. As state
appropriations decline, universities place more of the
financial burden on students by increasing tuition. The
statutory incidence of a tuition increase refers to the
distribution of tuition payments based on the obligation to
remit tuition payments to a university. We focus on
economic incidence which measures the change in economic
welfare arising from a tuition increase. Statutory and
economic incidence differ because the latter considers how
tuition increases affect equilibrium decision making and how
those changes affect different kinds of individuals. We
examine the efficiency and equity implications of the results
by including an incidence analysis where we consider who
ultimately bears the burden of tuition increases in the
community college environment.

We utilize data from the Consumer Expenditure Survey
(CEX) 2011 in order to provide a rough estimation of the
distribution of tuition increases among income groups. In
order to consider the economic incidence, we must first

compute the share of education expenditure by income group.

This is done by multiplying the educational expense in a
given income group by the number of consumer units in that
income group and dividing the product by the total
educational expense across all consumer units. We multiply
this result by the average tuition increase by state (in our
sample period 2004-2011) and find the education share.
Next, we compute the share of income by income group.
This is accomplished by multiplying the income before taxes
in a given income group by the number of consumer units in
that income group and dividing the product by the total
income before taxes across all consumer units. We multiply
this result by the total personal income increase by state (in
our sample period 2004-2011) and find the income share.
Lastly, we divide the education share by the income share
and report our results in Table 7 that indicate an approximate
distribution of tuition increases among income groups.
Table 7 provides a rough approximation of the distributive
effects of a tuition increase. It appears that tuition increases
for community colleges are regressive: individuals in higher
income groups bear less of the burden of tuition increases
than individuals in lower income groups. This may be
partially driven by fewer individuals in high income groups
attending community colleges and also because they can
better afford it since their income has risen. Interestingly, we
find that in Alaska the increase in tuition over the period
2004-2011 resulted in an enrollment that was not sufficient
to increase total tuition revenue. The change in total tuition
revenue was negative, leading to the negative numbers
reported in our table. Our analysis provides only a rough
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estimation and should be interpreted with caution. We
aggregated our analysis at the state level so that we could
take wvariations across states into account rather than
analyzing at the county-level where community colleges
may be very geographically distributed in some areas.
Mobility also obscures the incidence distribution since more
people at the bottom of the income distribution may be
dropping out of college. In addition, the individuals at the
bottom of the income distribution fund their education
primarily through financial aid, so their true educational
out-of-pocket expense is much lower than what is estimated
by the CEX data.

4.3. Educational Attainment

The main mission of every community college is to
graduate the students that they enroll and place the students
into careers within the surrounding community. It is
important to better understand how educational attainment
(measured in terms of graduation rates) is impacted by
tuition changes. We utilize the same independent variables
that explained enrollment in order to explain graduation rates.
The graduation rate data comes from IPEDS and measures
the total number of completers within 150% of normal time
divided by the total number of students in the adjusted cohort.
Our model is specified as follows:

Grad;; = Bo+ Biln(Tuition;) + B,In(AID; )
+ BsIn(HSgrads) + BsIn(INC,) + Bsln(UN,y)
+ B711’1(FEMct) + Bxln(NWct) oot oot Py (7)

Table 8 presents the descriptive statistics for the
graduation rates, in-state and out-of-state tuition, and
enrollment pre-, during, and post-recessionary period.

Table 8 shows that the graduation rate declined during the
recessionary period from 24.4% to 21.9% while the in-state
tuition, out-of-state tuition, and enrollment have steadily
increased from 2004 to 2011. This makes sense since with
fewer jobs students stayed in school longer. We seek to
explain the factors affecting educational attainment (in terms
of graduation rates) and Table 9 presents our educational
attainment regression results.

Table 9 indicates that the responsiveness of graduation
rates to tuition changes increased during the recessionary
period and dramatically increased following the recessionary
period. During the recessionary period, if the in-state tuition
increased by 1%, we would expect the graduation rates to
have fallen by 2%. Following the recessionary period, the
impact of tuition increases on graduation rates seems to be
even larger at — 9% for every 1% increase in tuition. Human
capital diffusion throughout the economy appears to be
slowed both during and following the recessionary period.
With increased tuition, community college students appear
to take fewer classes and take longer to graduate.
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Table 7. Distribution of Tuition Increases among Income Groups

Income before 0 t0 9.999 10,000 to 15,000 to 20,000 to 30,000 to  40,000to 50,000 to 70,000
Taxes ’ 14,999 19,999 29,999 39,999 49,999 69,999 and more
U.S. 2.98% 0.21% 0.13% 0.12% 0.08% 0.07% 0.06% 0.10%
Alabama 2.43% 0.17% 0.10% 0.09% 0.07% 0.06% 0.05% 0.08%
Alaska -0.17% -0.01% -0.01% -0.01% 0.00% 0.00% 0.00% -0.01%
Arizona 3.13% 0.22% 0.13% 0.12% 0.08% 0.08% 0.06% 0.10%
Arkansas 4.63% 0.33% 0.20% 0.18% 0.12% 0.12% 0.09% 0.15%
California 4.43% 0.31% 0.19% 0.17% 0.12% 0.11% 0.09% 0.15%
Colorado 2.51% 0.18% 0.11% 0.10% 0.07% 0.06% 0.05% 0.08%
Connecticut 1.49% 0.11% 0.06% 0.06% 0.04% 0.04% 0.03% 0.05%
Delaware 0.74% 0.05% 0.03% 0.03% 0.02% 0.02% 0.01% 0.02%
Florida 0.60% 0.04% 0.03% 0.02% 0.02% 0.02% 0.01% 0.02%
Georgia 3.02% 0.21% 0.13% 0.12% 0.08% 0.08% 0.06% 0.10%
Hawaii 3.03% 0.22% 0.13% 0.12% 0.08% 0.08% 0.06% 0.10%
Idaho 2.09% 0.15% 0.09% 0.08% 0.06% 0.05% 0.04% 0.07%
Illinois 3.76% 0.27% 0.16% 0.15% 0.10% 0.09% 0.07% 0.12%
Indiana 5.25% 0.37% 0.22% 0.20% 0.14% 0.13% 0.10% 0.17%
Towa 4.79% 0.34% 0.20% 0.19% 0.13% 0.12% 0.10% 0.16%
Kansas 3.14% 0.22% 0.13% 0.12% 0.08% 0.08% 0.06% 0.10%
Kentucky 5.04% 0.36% 0.21% 0.20% 0.14% 0.13% 0.10% 0.17%
Louisiana 3.32% 0.24% 0.14% 0.13% 0.09% 0.08% 0.07% 0.11%
Maine 2.42% 0.17% 0.10% 0.09% 0.06% 0.06% 0.05% 0.08%
Maryland 2.72% 0.19% 0.11% 0.11% 0.07% 0.07% 0.05% 0.09%
Massachusetts 1.46% 0.10% 0.06% 0.06% 0.04% 0.04% 0.03% 0.05%
Michigan 3.02% 0.21% 0.13% 0.12% 0.08% 0.08% 0.06% 0.10%
Minnesota 3.42% 0.24% 0.14% 0.13% 0.09% 0.09% 0.07% 0.11%
Mississippi 4.03% 0.29% 0.17% 0.16% 0.11% 0.10% 0.08% 0.13%
Missouri 2.57% 0.18% 0.11% 0.10% 0.07% 0.06% 0.05% 0.09%
Montana 1.20% 0.08% 0.05% 0.05% 0.03% 0.03% 0.02% 0.04%
Nebraska 3.28% 0.23% 0.14% 0.13% 0.09% 0.08% 0.07% 0.11%
Nevada 0.54% 0.04% 0.02% 0.02% 0.01% 0.01% 0.01% 0.02%
New Hampshire 1.67% 0.12% 0.07% 0.06% 0.04% 0.04% 0.03% 0.06%
New Jersey 2.18% 0.15% 0.09% 0.08% 0.06% 0.05% 0.04% 0.07%
New Mexico 6.93% 0.49% 0.29% 0.27% 0.19% 0.17% 0.14% 0.23%
New York 1.80% 0.13% 0.08% 0.07% 0.05% 0.05% 0.04% 0.06%
North Carolina 4.56% 0.32% 0.19% 0.18% 0.12% 0.11% 0.09% 0.15%
North Dakota 0.42% 0.03% 0.02% 0.02% 0.01% 0.01% 0.01% 0.01%
Ohio 2.28% 0.16% 0.10% 0.09% 0.06% 0.06% 0.05% 0.08%
Oklahoma 1.68% 0.12% 0.07% 0.07% 0.05% 0.04% 0.03% 0.06%
Oregon 5.35% 0.38% 0.23% 0.21% 0.14% 0.13% 0.11% 0.18%
Pennsylvania 1.62% 0.11% 0.07% 0.06% 0.04% 0.04% 0.03% 0.05%
Rhode Island 2.73% 0.19% 0.12% 0.11% 0.07% 0.07% 0.05% 0.09%
South Carolina 4.12% 0.29% 0.17% 0.16% 0.11% 0.10% 0.08% 0.14%
South Dakota 0.62% 0.04% 0.03% 0.02% 0.02% 0.02% 0.01% 0.02%
Tennessee 2.35% 0.17% 0.10% 0.09% 0.06% 0.06% 0.05% 0.08%
Texas 4.24% 0.30% 0.18% 0.16% 0.11% 0.11% 0.08% 0.14%
Utah 2.35% 0.17% 0.10% 0.09% 0.06% 0.06% 0.05% 0.08%
Virginia 3.27% 0.23% 0.14% 0.13% 0.09% 0.08% 0.07% 0.11%
Washington 2.78% 0.20% 0.12% 0.11% 0.07% 0.07% 0.06% 0.09%
West Virginia 0.27% 0.02% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01%
Wisconsin 2.31% 0.16% 0.10% 0.09% 0.06% 0.06% 0.05% 0.08%
Wyoming 4.61% 0.33% 0.19% 0.18% 0.12% 0.12% 0.09% 0.15%

311



312

Table 8. Key Variables Pre-, During, and Post-Recessionary Period

. Pre-Recession Dumfg Post-Recession
Variable Recession
2004-2006 2007-2009 2010-2011
Graduation 24.4% 21.9% 22.2%
Rate (13.4) (12.0) (11.6)
Tuition $2,662 $3036 $3363
In-State (608) (681) (749)
Tuition $3495 $3954 $4315
Out-of-State (847) 951) (1017)
9,920 10,437 11,693
Enrollment
(9953) (10,472) (11,407)
4.4. Border Effects

Lastly, we explore the effects of inter-state competition by
including an interaction term where a border county dummy
is interacted with our tuition variables. Of our 910
community colleges in our sample, 339 community colleges
(37.3%) lie on the border of another state. We define our
border county variable as a binary variable where it takes on
a value of 1 if the county in which the community college is
located lies on the border of another county in a different
state. Figure 2 presents the counties where community
colleges are located for the contiguous United States.
Counties colored red indicate community colleges that lie
along interstate borders and those colored green are counties
that house community colleges that are not located along
interstate borders.

Table 10 presents our regression results with border
effects. We find that both of the interaction terms with tuition
interacted with our border dummy are significant at the 5%
level. Non-border community colleges experience an
average in-state tuition elasticity of - 0.303%, whereas the
border community colleges experience a higher in-state
tuition elasticity of - 0.548%. Similarly, non-border
community colleges experience an average out-of-state
tuition elasticity of - 0.672%, whereas the border community
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colleges experience a higher out-of-state tuition elasticity of
- 0.972%. These tuition elasticities of enrollment show that
the competition between border counties plays an essential
role in determining the effects of tuition increases.
Community colleges have a powerful incentive to keep their
in-state tuition lower than a neighboring state’s out-of-state
tuition if they are located on a border county because of the
competition that prevails to enroll students.

Table 9. Educational Attainment Results Pre-, During, and Post-Recession
(Dependent variable: Graduation Rate)

. Pre-Recession Duru{g Post-Recession
Variable 20042006 | eeession 2010-2011
- 2007-2009 )
-0.075%** -2.015%** -9.215%**
LN(TS)
(0.002) 0.721) (2.341)
- 0.656%** -4.196%** - 11.847%**
LN(TOS)
(0.167) (1.570) (2.124)
1.767%* 0.423 1.898%***
LN(FED)
(0.893) 0.972) (0.486)
0.147 1.241** - 2.137%%*
LN(LOCAL)
(0.524) (0.482) (0.545)
2.160%** 0.321 0.234
LN(HS)
(0.323) (0.301) (0.351)
3.839%** 0.449** 1.142%**
LN(UN)
(1.078) (0.221) (0.362)
4.678%** 2.348* 3.671%%*
LN(NC)
(1.308) (1.210) (1.340)
LN(CPPUB) 13.581%%* 10.475%** 10.660%**
(1.127) (0.939) (1.127)
8.050%*** 2.084* 3.570%**
LN(CPPRI)
(1.326) (1.129) (1.232)
- 63.78%** -54.03%** -50.722%**
LN(FEM)
(8.48) (7.80) (8.96)
N 2579 2631 1761

Figure 2. Community Colleges that Lie on Inter-state Borders in the United States
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Table 10. Regression Results with Border Effects

Variable Dependent Variable: LN(ENT)
LN(TS) 0303
(0.086)
-0.672%**
LN(TOS)
(0.079)
0.208***
LN(FED)
(0.040)
0.124%**
LN(LOCAL)
(0.019)
0.426%**
LN(HS)
(0.012)
LN(UN) 0.049%**
(0.011)
1.482%**
LN(NC)
(0.047)
0.362%**
LN(CPPUB)
(0.039)
0.759%**
LN(CPPRI)
(0.046)
3.107%**
LN(FEM)
(0.314)
0.166***
LN(NW)
(0.012)
0.183%*
BORDER
(0.025)
- 0.245%*
LN(TS)*BORDER
(0.116)
- 0.255%*
LN(TOS)*BORDER
(0.122)

5. Conclusions

The most recent study of the average tuition elasticity of
enrollment for four-year public universities found that a
$100 increase in tuition and fees would lead to a decline in
enrollment of about 0.25% (Hemelt & Marcotte, 2011). By
utilizing our model with regional effects, we find that a $100
increase in tuition and fees would lead to a decline in
enrollment of about 0.883%. A 1% increase in in-state
tuition and fees is expected to lead to a 0.263% decline in
credit-hour enrollment. Thus, we conclude that the
enrollment responsiveness to increases in tuition is higher in
community colleges than in four-year public institutions.

In our study we also examined the in-state tuition
elasticity of enrollment across the various Census regions
and obtained estimates of - 0.430%, - 0.119%, - 0.237%, and
— 0.822% for the Northeast, South, Midwest, and West,
respectively. These estimates indicate that there are
considerable differences in tuition responsiveness across
regions. For instance, a policymaker in the West should
expect relatively higher enrollment responsiveness to tuition
increases than in the South where the elasticity is lower.

We also find that community colleges are a normal good
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since, as the average per capita income increases by 1%, we
find a 1.237% increase in community college enrollment.
Community colleges offer unique opportunities and choices
that four-year institutions do not, so it is not surprising that as
income goes up, community college enrollment also
increases. This suggests that the Arellano-Bond adjustment
was important. If we look at this result across regions, we
find that community colleges are a normal good in each of
the Census regions. We find that community colleges are a
substitute for both four year public and private universities.

Human capital diffusion throughout the economy appears
to be slowed both during and following the recessionary
period. We find that during the recessionary period, if the
in-state tuition increases by 1% we would expect graduation
rates to fall by 2.015%. The estimates are more dramatic
post-recession. With increased tuition, community college
students appear to take fewer classes and take longer to
graduate.

In the future, our research on community colleges can be
extended by considering how the tuition increases affect
transfers to four-year colleges and universities. We may also
consider, in a more in-depth framework, how tuition
increases affect educational attainment, as the ultimate goal
of higher education is to prepare students for the workforce
and help them obtain suitable employment. Thus, our study
has found tuition elasticities across each of the Census
regions that may be used by policymakers to derive
conclusions on how to finance their respective higher
education systems. We also provided results that indicate
community colleges are both normal goods and substitutes to
four-year institutions in each Census region. We considered
who ultimately bears the burden of tuition increases in the
community college environment, and found that tuition
increases are regressive. In addition, we find that graduation
rates became more responsive to tuition changes following
the recessionary period. Lastly, competition between border
counties seems to play an essential role in determining the
effects of tuition increases and provides an incentive for
border counties to compete in setting tuition.
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