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Rapid tuition increases over the last few decades have made
public institutions much less affordable than they once were.
This and other policy changes may be affecting college enrollment rates across the country. This article examines how student
preparation and college supply interact with the usual factors of
tuition, financial aid, and family background to explain state by
state variation in public college enrollment rates among Black,
Hispanic, and White youth over the 1990s. This study finds that
rapid tuition increases over the 1990s, changes in federal needbased aid, and steady increases in merit-based financial aid
cannot explain variation in public college enrollment rates during
the 1990s. What can help explain this variation are a state's expenditures on state need-based aid and its investment in public
higher education capacity. The study also finds that differences
in the high school completion rate ofHispanic youth, among states
and over time, help explain patterns of Hispanic enrollment in
public postsecondary institutions. The article concludes that the
current policy emphasis of maintaining low tuition may not be
the best use of public subsidies in terms of promoting equitable
access to higher education.
ignificant change is occurring in the public financing
of higher education in the United States. Rapid tuition
increases over the last few decades have made public institutions much less affordable than they once were. This has
been exacerbated by the shift by many state governments from
need- to merit-based scholarships, and the failure of federal
need-based aid to keep up with tuition increases. The federal
government has also dramatically expanded its commitment
to higher education by offering a wide range of tax incentives.
All of these changes have been the result of state budget shortages that have resulted in higher tuition, and subsequently an
increased demand by middle- and upper-middle-class families
for tuition relief.
Such changes in higher education policy raise questions
about their combined effect on college enrollment decisions.
Have tuition increases affected college-going decisions? What
effect have changes in state and federal need-based scholarship
support had on enrollment decisions? While there is extensive
literature on these questions, a consensus has yet to emerge
on the importance of tuition versus financial aid versus other
policies aimed at increasing the likelihood of college attendance.
Because college has increasingly become the gateway to higher
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productivity and higher income, it is important to analyze the
factors contributing to college enrollment to help address disparities in college attendance rates by race and income.
This study analyzes factors within states that explain
variation in their public enrollment rates. These rates vary significantly across states and across socioeconomic groups within
states. For instance in 2001, approximately 26% of Black 18-25
year-olds in Arkansas were enrolled in 4-year public institutions,
compared with 15% in Alabama. In New Mexico, between 19902001 Hispanic enrollment in 2-year public institutions grew from
18% to 25% of the state's 18-25 year old population, while in
Texas it remained stagnant at about 14%. Over the 1990s, total
Black enrollment in Georgia's public institutions averaged only
18% of the state's 18-25 year old population, while it was 32%
in Kentucky (author calculation).
Possibly such variation is due to differences in income,
tuition levels, financial aid policies, the availability of public colleges, or the effectiveness of the state's K-12 system in preparing
its students for college. While it is common to attribute at least
some of the variation across states to state policy differences
(Perna 2005), moving beyond conjecture is important in developing effective higher education policy. Given the large amount of
resources that have been devoted to closing enrollment gaps, it
is important to understand why gaps in college attendance rates
by race and income persist (Kane, 2001; Mazumder, 2003).
This study considers factors that influence state enrollment rates by examining state-level public college enrollment data by race from 1990 through 2000. It simultaneously
examines a wider array of policy variables that may influence
enrollment decisions than has been investigated to date, and it
disaggregates this analysis by race. In particular, it examines
how student preparation and college supply interact with the
usual factors of tuition, financial aid, and family background in
explaining variation among states in their public college enrollment rates for Black, Hispanic, and White youth. Through this
examination, the study seeks to identify policies that will best
improve college enrollment among underrepresented groups.

Trends in Higher
Education
Financing

In the United States, public investment in higher education is
largely undertaken by state governments. Since the federal government's role is limited, public investment in higher education
takes different forms in different states. In 2000, states provided
$63 billion in aid to public higher education institutions (USDE,
2005, Table 329), most of which went to maintain low tuition.
Some state support also takes the form of scholarship aid to
select individuals, most commonly based on financial need. In
2004-05, states provided $6.4 billion in scholarship aid to select
undergraduates, 73% of which was based, at least in part, on
financial need (NASSGAP, 2006, Table 1). Such scholarship aid
supplements federal need-based grant aid to students (mostly
Pell Grants), which in 2003 totaled about $11 billion (U.S. Office
of Management and Budget, 2004).
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In recent years, budgetary pressures have changed the
form that state investments in higher education have taken.
Tuition over the last 25 years has increased rapidly, exceeding
the growth in median income. (College Board, 2002). Increases
in Federal Pell Grants, however, have not kept up with tuition
increases (Perna and Li, 2006). Moreover, while on average states'
need-based financial aid has increased (see Figure 1), this is not
true of all states. Today five states offer no need-based financial aid, and in another ten states need-based aid is less than
what it was in 1990. Over the period 1990-2002, only 20 states
increased the amount spent on need-based aid at a rate that
at least matched the rate of tuition inflation within the state.
On the other hand, over the period 1994-2004, state non-need
based scholarships grew about 400%, compared with a 100%
increase in need-based scholarships (NASSGAP, 2006, Tables
4 and 5). To date it remains an open question as to how these
financing trends have influenced enrollment patterns in public
institutions, if at all.

The Determinants
of College
Enrollment

A vast body of literature uses econometric models to examine
the determinants of college-going decisions. Yet even the relationship between the college costs and college attendance is not
well established. Moreover, many other state policies influence

Figure 1
Federal Versus State Need-Based Aid
Per 18-25 Year Old Population in Constant 2002 Dollars
Federal Need-Based Aid
Total State Need Based Aid
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In theory, financial
aid should have
the same effect
on enrollment
decisions as lower
tuition: students
should care about
net rather than
gross college costs.
The evidence for
this, however,
is not strong.

enrollment decisions besides cost, such as the supply of public
institutions in a state and the primary and secondary school
education policies,. In the past, econometric studies have tended
to ignore these factors. The following discussion summarizes a
selection of research on factors influencing college-going decisions.

Tuition
Studies analyzing factors influencing college attendance decisions have disproportionately focused on the price of college.
Summarizing research on the role of tuition, Leslie and Brinkman
(1987) concluded that higher tuition costs did indeed decrease
college enrollment. Much quantitative research has focused on
differences among social groups in their sensitivity to college
costs. Both McPherson and Schapiro (1991) and Kane (1994)
found that enrollments among lower-income students were more
sensitive to college costs than were those of higher income students. However, as discussed later in this article, some researchers (Ellwood and Kane, 2000; Cameron and Heckman, 2001),
find that controlling for other factors, the overall importance of
tuition in enrollment decisions is minimal.
Financial Aid
In theory, financial aid should have the same effect on enrollment decisions as lower tuition: students should care about net
rather than gross college costs. The evidence for this, however,
is not strong.
In one of the first studies examining the impact of federal need-based aid on enrollment decisions, Hansen (1983)
concluded that college enrollment did not increase with the
enactment of the Federal Pell Grant program. McPherson and
Schapiro (1991) found evidence to the contrary, but Kane (1994)
and later Cameron and Heckman (2001) duplicated Hansen's
finding. Perna (2000) also found that receiving federal aid did
not increase the the probability of college attendance.
Until recently, few researchers had analyzed the relationship between state need-based aid and enrollment decisions.
Kane (2003) conjectures that the eligibility requirements for
state aid may be more understandable to students and that
students (and their parents) may know with greater certainty
how much support to expect. Accordingly, state need-based aid
may have a greater impact on enrollments than federal needbased aid. As shown in Figure 1, eligibility for state need-based
aid certainly appears to be more predictable than eligibility for
Federal Pell Grants.
Heller (1999) was one of the first to examine the impact of
state financial aid on enrollment decisions. His study of college
enrollment rates by state and race found that for all races, state
need-based grant expenditures helped explain public enrollment
rates, especially at community colleges. More recently, Kane
(2003) found that California's Cal Grant scholarship program has
NASFAA JOURNAL OF STUDENT FINANCIAL AID
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led to an increase in college enrollment. These studies provide
some evidence that state need-based financial aid in particular
can affect enrollment decisions.
The emerging popularity of merit-based scholarship
programs has led some to investigate whether merit-based aid
increases college enrollments. To date, the evidence is mixed.
Dynarski (2000) estimates that about 20% of Georgia's HOPE
recipients would not have attended college without the HOPE
scholarship, which is a merit-based program. However Binder,
Ganderton, and Hutchens (2002), Cornwell and Mustard (2002),
and Heller and Rasmussen (2002) report evidence showing that
the enrollment effect of merit aid, if any, is small.

In quantitative
studies of college
enrollments, the link
between state policy
influencing students'
academic preparation
and college
attendance has been
underinvestigated.

Student Preparation
In quantitative studies of college enrollments, the link between
state policy influencing students' academic preparation and college attendance has been underinvestigated. Yet college preparation (as measured by test scores) clearly differs significantly by
state, by race, and by income.
Evidence of the link between educational outcomes and
the quality of high schools attended is strong. For instance in
one study, Neal and Johnson (1996) found that Black/White differences in test scores could be largely attributed to differences
in the quality of high schools attended. Perna and Titus (2005)
likewise attributed some of the explanation of lower college enrollment rates among Black and Hispanic youth to differences in
the quality of resources at schools attended. In a separate study,
Perna (2000) found that differences in test scores and curriculum helped explain differences in college enrollment patterns
among Hispanic and White youth. And both Ellwood and Kane
(2000) and Cameron and Heckman (2001) find that high school
achievement is the single most important factor explaining college attendance. They even conclude that preparation is of such
overriding importance that tuition and financial aid policies have
at best a marginal impact on enrollment decisions.
It appears clear that some of the explanation for collegegoing choices is traceable to the quality of schools attended. If
the quality of the K-12 system within states is correlated with a
state's commitment to affordable higher education and/ or family
characteristics, then the role of price and family characteristics
on enrollment decisions will be overestimated (Cameron & Heckman, 2001; Ellwood & Kane, 2000).
Supply
The importance of differences in public college supply within a
state on enrollment decisions has received little attention by researchers, due largely to the difficulty of quantifying supply. In this
usage, supply pertains to the number of public colleges reasonably available to potential students within the state. If demand
exceeds supply, the impact of higher tuition (or other variables)
on enrollment decisions will not be accurately measured, as
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enrollment levels will reflect both supply and demand factors.
Rouse (1994) found that college enrollment increased when
people lived nearer to a community college, indicating that supply (at least insofar as more supply means greater proximity to
schools) does matter.
Aside from state policy variables, other variables have
been found to influence college going decisions, including labor
market conditions and family and community background.

Labor Market Conditions

The student's
family and
community
background matter
because these
are sources of
encouragement,
information,
resources, and
expectations
that many
researchers have
found important
in college-going
decisions.

Two separate labor market factors may affect college enrollments.
The first is the financial return on a college degree. As returns
increase more rapidly for college graduates, one would expect
more youth to be drawn to college. Yet contrary to expectations,
Perna (2000) found that the college premium-that is, for 25-54
year olds, the median wages and salary for those with at least
a college degree divided by the value for those completing 12th
grade only--was unrelated to college enrollment decisions. This
may have more to do with the age range of the cohort for which
the college premium was calculated or the large geographic area
over which the premium was calculated.
A second way that the labor market can factor into college-going decisions is the cyclical nature of the labor marketalthough it is not clear what this relationship is. Two theories
have received support. One theory is that because of liquidity
constraints, enrollments decline with higher unemployment
rates because individuals or their family members are less able
to pay for college when jobs are harder to come by. Christian
(2003) found evidence for this among lower-income households.
More commonly it has been argued that enrollment rates are
countercyclical because as unemployment decreases, the cost
of attending college goes up. Betts and MacFarland (1995), Dellas and Sakellaris (2003), and Rouse (1994) among others, find
support for this position.

Family and Community Background
The student's family and community background matter because
these are sources of encouragement, information, resources,
and expectations that many researchers have found important
in college-going decisions. In quantitative studies where family
or community background is included as a predictor variable,
it has been found consistently significant in college enrollment
decisions. Perna (2000) and Perna and Titus (2005), for example,
found that measures of social and cultural capital were nearly
as important as academic ability in explaining the enrollment
decisions of Black and Hispanic youth. Several studies have
also shown that parental education is a stronger predictor of
college enrollment than is parental income (Kane 1994; Ellwood
& Kane 2000).
Quantitative research on college enrollment choices
typically focus on some subset of the aforementioned variables,
NASFAA JOURNAL OF STUDENT FINANCIAL AID
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omitting other important variables such as state financial aid
(Cameron & Heckman, 2001; McPherson & Shapiro, 1991;
Perna, 2000), academic preparation (Heller, 1999), family background (Heller, 1999), labor supply conditions (Strayer, 2002),
or supply (Kane, 1994). This article is an attempt to improve
on prior studies by evaluating a wider range of policy variables
influencing public college enrollment decisions than has been
undertaken to date.

Method

Theoretically, college enrollment decisions are the result of both
demand for and supply of college spaces. Almost all studies
reduce enrollment decisions to a problem of demand, so that
enrollment decisions (e) are thought to reflect demand (Q 0 ). But
this is only true if there is no supply constraint. If a binding
supply constraint exists, then enrollment decisions are below
demand (e < Q0 ) and the factors influencing demand will be imprecisely measured when demand is assumed to be the same
as enrollment (e). A more appropriate model is:
e

=

QD

as long as
QD < QS

This leads to a reduced form equation of the type:

e = e(Qo, Qs)
where Q 8 measures supply.
This study uses multivariate regression analysis to simultaneously investigate the effects on college enrollment rates
of school achievement, family background, tuition, financial aid,
state supply of higher education, and labor market conditions.
College enrollment rates are measured at the state level as the
share of White, Black, and Hispanic youth in both 2- and 4-year
public institutions (explained later in the article). The precise
model examined here is:
(4 ) eiit

=

~o; + ~lipit +~2iFiit +~3iAiit +~4iLit + BsPi + B6iTt + "-;Q it
8

where e is the enrollment rate in either a 2- or 4-year public
institution, Pis a vector of variables capturing the price of public
institutions in the state, F measures family background variables, A is a measure of academic achievement, Lis a vector of
variables measuring labor market conditions, D is a vector of
state fixed effects, and Tis a trend variable. The subscript i is a
race subscript (Black, White and Hispanic),j is a state subscript,
and t is a year subscript.
Specifically, the dependent variable e is the enrollment
rate of a state's White, Black, and Hispanic population enrolled
in 2-year, 4-year, or all public institutions. Thus nine different
equations are estimated using annual state data from 1990-2000
for a possible 550 observations (50 states over 11 years) based
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on Current Population Survey data (King, 2003). We eliminated
observations in states with fewer than 20,000 youth because of
concerns over data reliability. Moreover, some data for certain
variables were missing or irrelevant (e.g., some states for some
years had no community college, non-need based aid data were
not available for 1994-96). The actual number of observations
used in this study thus ranges from 14 7 to 546. Descriptive
statistics on the variables used in this study are found in Table
1. The following are descriptions of the variables used in this
analysis. Additional comments appear in the Appendix:
(1) College Enrollment Rates: Data on enrollments by state
for each year, and for public 2- and 4-year institutions (U.S .
Department of Education, various years) The 1990 data are
for academic year 1990-91. The population of 18-25 year
olds for each state and year were obtained through CPS estimates (King 2003). Population data for each year is from
that year's March CPS.
(2) Number of Community Colleges: Number of public 2 -year
institutions (U.S. Department of Education, 2003; 2005). The
1990 data are for 1990-91 academic year; however, data for
1990 was not available, so 1989 data was used .
(3) State Higher Education Expenditures: Current fund revenue from state appropriations to public higher education
institutions (U.S. Department of Education, 2003; 2005). The
year begins with the beginning of the academic year.
(4) Public Tuition: Average undergraduate tuition and fees
paid at public 4-year institutions and average tuition at public 2-year institutions (U.S. Department of Education, 2003 ;
2005). The 1990 data are for the 1990-91 academic year.
(5) Private Tuition: Weighted average of in-state tuition at
4-year private institutions. (U.S. Department of Education,
2003; 2005).
(6) State Need-Based and Non Need-Based Grants: Data on
grants to undergraduates, in millions. (NASSGAP, 2006).
(7) Federal Need-Based Grants: Value of federal Title IV
grants, including Federal Pell Grants, Federal Supplemental
Education Opportunity Grants, Leveraging Educational Assistance Partnership Program (formerly the State Student
Incentive Grant) (U.S. Department of Education, 2003 ;
2005).
(8) College Premium: Mean earnings from wages and salaries
within a state for 25-35 year olds with four or more years of
college divided by mean earnings from wages and salaries
for 25-35 year olds who have completed 12 years of primary
and secondary school but no college. The data are organized
by year and state (King, 2003).
NASFAA JOURNAL OF STUDENT FINANCIAL AID
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(9) Unemployment: Yearly unemployment rate calculated as
average of monthly unemployment rates. (U.S. Bureau of
Labor Statistics, March 2005).
(10) Inflation Conversion: The Consumer Price Index for All
Urban Consumers (CPI-U; compiled by Sahr, 2004).

Table 1
Descriptive Statistics
N

Minimum

Maximum

Mean

Standard
Deviation

Median household income
White
Black
Hispanic

550
317
209

$30,002
$11,904
$13,601

$74,945
$59,743
$61,794

$49,797
$29,575
$33,605

$7,999
$8,128
$8,356

2-year enrollment rate
White
Black
Hispanic

548
317
209

0.00
0.04
0.03

0.47
0.47
0.34

0.17
0.14
0.14

0 .09
0.07
0.07

4-year enrollment rate
White
Black
Hispanic

550
317
209

0.11
0.05
0.03

0.59
0.36
0.33

0.26
0.14
0.10

0.08
0.05
0.05

Total enrollment rate
White
Black
Hispanic

548
317
209

.20
.12
.06

.85
.62
.67

.42
.27
.24

.11
.08
.10

High school graduation rate
White
Black
Hispanic

550
317
209

0.70
0.35
0.22

1.00
1.00
0.95

0.86
0.79
0.62

0.05
0.09
0.14

Distribution of 18-25 year old population
White
Black
Hispanic

550
317
209

20,773
20,094
20,160

1,878,565
473,646
1,514,730

393,727
141,192
187,397

348,693
99,086
332,290

Public 2-year tuition

548

0

$4,162

$1,664

$686

Public 4-year tuition

550

$1,356

$7,498

$3,266

$1,145

Unemployment percent

550

2.20

11.39

5.27

1.54

College premium

550

1.10

2.92

1.79

0.26

Amount of state need-based aid
per 18-25 year old

550

0

$393

$72

$78

Number of 18-25 year olds in population
per community college

547

5,671

123,779

31,688

19,872

:J

Amount of federal aid per
18-25 year old in population

550

$218

$397

$282

$46

State education expenditures per
18-25 year old in population

550

$700

$4,810

$1,889

$603

State non-need-based aid per
18-25 year old in population

408

0

$396

$16

$41

Note. All dollar amounts are adjusted by the CPI-U and are expressed in 2002 dollars.
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(11) Household Income by Race: The total money income
during the previous calendar year of all adult household
members (King, 2003). Hispanic is defined as all those
reporting themselves as Mexican, Mexican American, Chicana/Chicana, Mexicano, Mexicano/Chicano, Puerto Rican,
Cuban, Other Spanish, Central/South American.
(12) Percent High School Graduates: Number of 18-25 year
olds with at least a high school degree, by year, state and
race, divided by total population of 18-25 year olds (King,
2003).
Before discussing the data in greater detail, four methodological points deserve mention.

This study is limited to an analysis of enrollments in public
institutions. This is because examining total college enrollments
(public and private) within the state is subject to significant error
(about 90% of public college enrollment consists of students from
in-state compared with about 60% of private school enrollment;
Heller, 1999). While private sector enrollments do vary between
states, as long as enrollment remains relatively unchanged over
the 1990s, the effect of the private sector will be captured by
the state fixed-effect (i.e., dummy) variable. An analysis of the
determinants of state private school enrollments over the 1990s
revealed that 95% of the variation across and within states is
explained by state fixed effects.
Still, private institutions can be substitutes for public
institutions. A possible shortcoming of this study is that it provides an incomplete control for the existence of substitutes via a
state fixed effect, and thus speaks only to the factors influencing
enrollments in the public sector. However the author maintains
that the increased accuracy gained by limiting the study to public institutions (an approach also used by Heller, 1999) justifies
this. The concluding section of this paper revisits this issue in
light of the paper's findings.
The analysis is based on aggregate state-level data. Many
previous college enrollment studies use individual-level data, but
most individual-level data do not have information on receipt
of financial aid or academic preparation, so these variables are
generally omitted (Mazumder, 2003; Rouse, 1994; Strayer, 2002).
Omitting financial aid is likely to underestimate the role of college costs on enrollment decisions, (Kane, 2001). Kane's (2003)
findings on the importance of California's student aid program,
and Heller's (1999) findings on the effect of state need-based aid
on enrollment decisions suggest that this may be an important
omission. Studies that fail to account for state aid will undoubtedly lead to biased estimates of other explanatory variables.
When individual-level variables are missing, aggregate-level data
(where the missing values are available) allow more accurate assessment of the factors associated with college enrollment.
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This study is based on state panel data. In contrast, crosssectional studies (limited to a single year) cannot accurately
capture the effect of state-specific policies on college enrollment decisions. For example, a state that has low tuition may
have also undertaken more extensive investments in higher
education supply. Thus, any effect that tuition policy is found
to have on enrollment decisions could actually be the effect of
capacity rather than price. Rouse (1994) has shown that the
importance of tuition on college enrollment decisions declines
once other state policy variables are controlled for. Panel data
has the advantage of factoring out relatively fixed but important
characteristics of states through the state dummy variables. It
also has the advantage of capturing the importance of underlying time trends such as in the returns to education, income,
and unemployment rates.
This study examines college enrollment decisions for all
18-25 year old students. Studies of college enrollment often
examine the decisions of a subset of college-age youth by omitting
those who, for instance, do not have a high school degree (Kane,
1994; Rouse, 1994; Strayer, 2002). Excluding some potential
18-25 year-old college goers can result in self-selection bias in
that tuition and financial aid policies can affect preparation for
college, and consequently influence the size of the college-eligible
pool. This self-selection bias can lead to underestimating the
role of cost on college enrollments (Heller, 2003).
Dependent Variables
Public college enrollment rates are calculated as actual state
enrollments in public institutions by race, divided by the state's
young adult, college-going population (defined here as agesl825). Rates will be higher than the true share of the state's population enrolled in higher education due to out-of-state students
attending in-state public institutions, but lower due to in-state
students attending private and out-of-state schools. However, as
long as these factors change uniformly across states over time,
and/or are consisteut within a state, this shortcoming will not
bias the results insofar as it will be captured by state fixed effects
and a trend variable. (A trend variable allows you to factor out
the importance of an underlying trend that is not captured by
the variables. For instance, if college enrollments are increasing
over time due to underlying factors not adequately captured by
income, college premium, etc., a time trend allows you to factor it
out. It thus essentially captures the importance of other omitted
variables in explaining an upward trend in enrollments.)
Independent Variables
The cost of public tuition in each state is measured as the student-weighted average of tuition and fees at 2- or 4-year public
institutions. Over the period examined, public 2-year tuition
averaged $1,664, and 4-year tuition averaged $3,266. State
26

VOL. 36, NO. 3, 2006

need-based aid, Federal Pell Grants, and state merit-based aid
are defined per dollar spent per 18-25 year old in the state (or
the nation, in the case of Pell Grants), whether or not they go to
college. State need-based aid for undergraduates averaged $72
per young adult, non-need based state aid averaged $16 per
young adult, and federal aid averaged $282 per young adult (see
Figure 1). Unfortunately, data on institutional aid from public
colleges-which has become an increasingly important way to
attract students at some schools (Wirt et al., 2004)-are not
available for the 1990s.
With need-based aid, the availability of funds for students will depend not so much on dollar allocations relative to
the population, but on the cost of tuition (which is often a reference point for aid eligibility) as well as eligibility requirements.
Since the analysis controls for tuition, this shortcoming is addressed. The study does not, however, account for differences
among states in their eligibility requirements. All else the same,
a state with stricter financial eligibility requirements might be
expected to see a larger impact on enrollments than a state with
either more lenient criteria, or more eligible citizens (and hence
smaller grants).
The variable used to approximate the state's success in
preparing youth for college is the percentage of the state's 1825 year olds (by race) with a high school degree. This averaged
86% for White, 79% for Black, and 62% for Hispanic youth. A
better measure of college preparation might be high school test
scores, but with the exception of the National Assessment of
Educational Progress (NAEP) test, which is given every two to
four years, states do not collect uniform information on student
achievement. Moreover, NAEP scores by state and race are only
available for 4th and 8th graders.
High school coursework, which could be another measure
of academic achievement, is available by race or state, but not
both. SAT or ACT scores by state and race suffer from self-selection bias which varies over time and across states. While high
school completion rates are far from perfect, they are the best
measure that is comparable across states, races, and years.
As previously mentioned, capturing the public supply of
colleges in a state is problematic. In particular, it is not apparent how to measure college enrollment capacity in a way that is
independent from actual enrollments (the dependent variable).
Yet clearly the supply of public higher education varies significantly by state. To attempt to address the issue of supply, this
study measures state higher education capacity in two different
ways.
This study estimates the availability of community college by
calculating the size of the state's college-going population
(18-25 year-olds) per public 2-year institution. Two-year
institutions tend to be relatively uniform in size. Of the 1,204
public 2-year institutions in 2000, 85% enrolled less than
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Figure 2
Scarcity of Community Colleges Nationwide:
18-29 Year Old Population Per Number of Community Colleges
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5,000 students according to NCES's Integrated Postsecondary Education Data System (available at http: I lnces.ed.govI
ipedsl). Investments in community colleges are frequently
thought to represent a state's commitment to equal opportunity (Rouse, 1994). On average, there were 31,688 young
adults for each 2-year public institution across the nation.
Figure 2 shows the national trend in the availability of 2-year
colleges, and indicates that during 1990-1997, supply grew
(indicated by fewer people per institution) but between 1997
and 2000, the number of 2-year institutions has declined
relative to the size of the college-going population.
This study measures college supply by state higher education expenditures per 18-25 year old. Holding constant
need-based aid and tuition, this amount serves as a measure of a state's expenditure on capacity. State education
expenditures per young adult ranged from $700 to $4,810,
and averaged $1,889 over the period examined. Nationwide,
these expenditures have grown modestly over the period of
this study (Figure 3).

Results

Tables 2 through 4 present the estimated standardized coefficients resulting from ordinary least squares regression analyses
of state-level panel data covering the period 1990-2000. Nonlinear specifications based on the logit of enrollment rates (which
models the relationship between the independent and dependent
variables as a logistic rather than a linear relationship) were
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Figure 3
State E2q»enditures on Higher Education Nationwide
Per 18-25 Year Old
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also examined, but because the results were consistent with the
linear models, they are not reported here.
For all variables, the year indicates either the year in
which the school year begins or the calendar year. Standardized
coefficients represent the estimated change in standard deviations of the dependant variable that occurs with a one standard
deviation change in the independent variable. All models account
for a time trend and state fixed effects. Estimated coefficients
corresponding with enrollment rates in 2-year public institutions are presented in Table 2; 4-year public institutions are
presented in Table 3; and total public college enrollment rate is
presented in Table 4 .
Each estimate of the determinants of public college enrollment draws on two separate models: one includes and one
excludes state non-need based aid. Data on non-need-based aid
are not available for 1994-1996, thus including this variable in
the regression reduces the number of observations. Since its
coefficient is neither large nor significant, a second regression
drops this variable in order to increase the number of observations available.

Two-Year Enrollment Rates
Table 4 presents the estimated effect of policy, labor market,
and family variables on 2-year public school enrollment rates.
As shown, there is some variation among races in the factors
that are correlated with their enrollment rates. For all races,
however, 2-year enrollment rates are unrelated to tuition, federal
need-based grants, and state non-need-based aid. Also for all
races, state need-based aid shows a substantial and statistically
significant relationship with enrollment rates. More community
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colleges in a state leads to a larger White 2-year enrollment rate,
as do more state expenditures on higher education. The evidence
also indicates that this is true for Hispanic youth as well. This
suggests that for White and Hispanic youth enrolling in 2-year
institutions, the state's expenditure on higher education matters,
independent of tuition and financial aid . It is interesting to note
that 2-year enrollment among Black youth does not appear to
be influenced by state higher education expenditures.
Increases in median household income among the White
population leads to a fairly large reduction in White 2-year public enrollment rates, perhaps because White youth with higher
incomes are more likely to enroll in public 4-year and private
institutions. Both Black and Hispanic (but not White) 2-year
enrollment rates increase during years of higher unemployment.
In sum, state need-based aid and supply are the two factors
most consistently related to enrollment rates in public 2-year
institutions.

Table 2
Estimated Standardized Coefficients
Determinants of College Enrollment Rates at 2-Year Public Institutions
White

Black

Hispanic

Policy variable
Tuition

-. 14

State need-based aid

. 15**

Federal need-based aid

-.03

State non-need-based aid

.08
.17***
-.01

.01

Number of 18-25 year olds in
population per community college

- .13

-.16

.21 *

.19*

0

.01

.03

.02

.15

.45**

.29

.02

0

.02

-.31 ***

-.34***

-.03

-.05

.14***

.15***

.04

.04

.28***

.26***

Unemployment

.03

.01

.18***

.17***

.18**

.11

College premium

.02

0

-.01

0

.05

.03

.05

.01

State education expenditure per
18-25 year old in population

-.21

-.25

Labor market

Family background
Median household income

-.39***

-.31 ***

.02

-.01

-.04*

-.07***

-.01

-.01

Time trend

yes

yes

yes

yes

yes

yes

State fixed effect

yes

yes

yes

yes

yes

yes

Academic preparation
Percentage of high school graduates
among 18-25 year olds in
population

.08

.09**

Adjusted J?2

.91

.91

.84

.85

.81

.79

Number of observations

396

546

232

316

147

208

*significant at the 10% level **significant at the 5% level ***significant at the 1% level
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Table 3
Estimated Standardized Coefficients
Determinants of College Enrollment Rates at 4-Year Public Institutions
Hispanic

Black

White
Policy variable
Tuition

.19**

.20***

.24

.22

.19

.26
.28
.01

.06

.12*

-.05

.05

.50**

Federal need-based aid

-.05**

-.05***

-.03

0

.03

State non-need-based aid

-.03

State need-based aid

-.05

.03

Number of 18-25 year olds in
population per community college

.01

.04

.26***

.18***

State education expenditure per
18-25 year old in population

.70***

.70***

.15**

.11

.12*

.14

.16***

-.09

-.22

Labor market
Unemployment

. 17***

.07

.02

.21

.02

College premium

0

-.02

.03

.04

0

.03

0

0

.09

.06

.03

-.02

-.01

-. 03

.03

-.03

Family background
Median household income
Academic preparation
Percentage of high school graduates
among 18-25 year olds in
population

.13**

.15***

Time trend

yes

yes

yes

yes

yes

yes

State fixed effect

yes

yes

yes

yes

yes

yes

Adjusted J.?l

.88

.89

.68

.65

.76

.73

316

147

208

Number of observations

396

535

232

*significant at the 10% level **significant at the 5% level ***significant at the 1% level

Four-Year Enrollment Rates

'•

Table 3 shows the estimated coefficients associated with 4-year
public enrollment rates. First, there is a positive correlation
between tuition and enrollment rates for Whites that is hard
to explain. However, it is possible that the tuition variable is
capturing a time trend insofar as the value and statistical significance of this variable is sensitive to whether a trend variable
is included in the regression (the positive relationship vanishes,
for instance, when a trend variable is removed). With this exception, some of the main results are similar to those for 2-year
enrollment rates: tuition, federal need-based grants, and state
non-need based aid do not explain differences over time and
across states in public 4-year enrollment rates. There is some
evidence that state need-based aid increases enrollment rates
amount White and Hispanic youth, but the evidence is not as
strong as it is for 2-year enrollment rates.
For White youth, public expenditures on higher education have a very large impact on 4-year public enrollment rates,
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Table 4
Estimated Standardized Coefficients
of Total College Enrollment Rates at Public Institutions
Hispanic

Black

White

Policy variable
Tuition

.14

.09

.17

.10

.26

.36*

State need-based aid

.17**

.23***

.16

.19

.60**

.34

Federal need-based aid

-.06***

.04**

-.02

.02

.02

State non-need-based aid

-.01

Number of 18-25 year olds in
population per community college

-.26***

-.29***

.11

.05

.60***

.62***

.13

. 10

.32**

.11 ***

State education expenditure per
18-25 year old in population

.01

0

.04
-. 17

-.25
.28**

Labor market
.17*

. 14*

.17

.07

-.01

.01

.02

.04

.04

-.33***

-.27***

.07

.02

.06

-.01

-.03

Unemployment

.13***

College premium

.02

Family background
Median household income
Academic preparation
Percentage of high school graduates
among 18-25 year olds in
population

-.04

-.08***

.01

Time trend

yes

yes

yes

yes

yes

. 12**

yes

. 14**
yes

State fixed effect

yes

yes

yes

yes

yes

Adjusted J?2

.87

.86

.61

.60

.72

.69

Number of observations

396

546

232

316

147

208

*significant at the 10% level **significant at the 5% level ***significant at the 1% level

and there is some evidence that public investments also increase
Black and Hispanic 4-year enrollment rates as well. A smaller
supply of community colleges increases 4-year Black public
enrollment rates, suggesting a substitution effect for Black
students, but not for White and Hispanic students. It would appear then that more community colleges in a state lead to more
Hispanic and White college-going, but Black students substitute
community colleges for 4-year institutions.
Finally, higher unemployment rates are associated
with more Whites enrolling in 4-year public institutions, and
Hispanic (but not White and Black) 4-year enrollment rates
increase when a higher percentage of Hispanic youth obtain a
high school degree.

Total public enrollment rates
To measure the affect of the explanatory variables on overall college-going decisions, Table 4 presents the estimated coefficients
where 2- and 4-year public enrollment rates within a state have
been combined. The evidence presented here confirms many of
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the previous findings: We find no evidence that tuition, federal
need-based grants, or state non-need-based aid has influenced
decisions to enroll in public institutions. On the other hand,
the evidence is quite strong that state need-based aid has led to
larger public enrollments among White students, and probably
among Hispanic youth as well. State higher education capacity,
as measured by state expenditures and the availability of community colleges, is strongly correlated with White and Hispanic
public enrollment rates, but curiously is not related to Black
enrollment rates. Thus the evidence suggests that White and
Hispanic, but not Black youth's enrollment in public institutions
is constrained by supply.
Higher unemployment rates are also estimated as leading to larger public enrollments rates among White and Black
youth, but not Hispanic youth. The large negative coefficient on
White household income could indicate that in the aggregate for
Whites, public institutions are an inferior good, with demand for
public institutions decreasing and demand for private institutions increasing as income increases. Increases in high school
graduation rates among White youth are associated with slightly
lower public institution enrollment rates, perhaps suggesting
that improved high school performance among Whites is associated with a movement to private or out-of-state public schools.
However, Hispanic high school graduation rates are strongly
correlated with public college enrollment rates.

Discussion and
Conclusions

Despite fears to the contrary, the evidence in this study suggests
that the fairly rapid tuition increases in the 1990s have had no
effect on enrollment decisions in public institutions.
Federal need-based grants also appear to have had no
measurable effect on enrollment rates, which supports the contention of some that federal aid is not transparent and is too
complex to influence the marginal college student (Kane, 2003).
Moreover, students generally do not know the amount of the
Federal Pell Grant they will receive until they are accepted to a
particular college and receive an award notice, which is late in
the decision-making process. It could be that the complexity and
timing of federal aid means that grants go primarily to students
who would attend college with or without the additional aid. It
may also be due to the difficulty of accurately measuring the size
of federal aid programs, where total appropriations may not be
a very good indicator of grant availability. However, substituting
Federal Pell Grant maximum and average awards for each year
in place of the total expenditures normalized by the size of the
18-25 year old population also revealed that these measures
of federal grant availability are also not associated with public
enrollments (results available from author).
The analysis highlights the important role that state
need-based aid and state higher education capacity play in explaining a state's public enrollment rates. Academic preparation
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as measured by high school completion rates is as an important
predictor explaining Hispanic enrollment decisions, although not
the enrollment decisions of White or Black youth.
Supporting institutions that advance equality in college
opportunity requires identifying policies that best promote college
attendance for those currently underrepresented. Despite vast
resources devoted to tuition and federal financial aid policies,
large differences in access exist, suggesting a need to reevaluate
the policies used to promote college access.
This study found that the most effective policies for promoting college access are expanding state need-based financial
aid, although since many states base their need-based awards
on FAFSA's estimated family contribution, it is possible that
state need-based funds complement federal need-based funds.
Given the evidence found in this study of a likely limited supply of
public higher education il1.stitutions, in many states demand-side
policies will likely be limited in their effect on enrollments unless
coupled with an expansion in the supply of higher education.
ln this study, the effect of academic achievement is
imperfectly measured by high school completion rates. For Hispanic youth, but not for other groups, differences in these rates
are a strong predictor of state college enrollment rates. Thus,
the marginal Hispanic high school graduate may, as a result of
graduating from high school, attend a public institution. This
makes sense given that Hispanic high school graduation rates
(62% over the study period) are much lower than White (86%) or
Black (79%) graduation rates. Such a low rate surely indicates
that many more academically-capable Hispanic youth are simply not finishing high school. States that do a better job attaining higher high school graduation rates find that the marginal
Hispanic graduate is more likely to attend college than is the
marginal White or Black graduate.
However, given all we know about the effect of students'
expe1iences during their K - 12 career and college-going decisions
(e.g., Swail and Perna, 2002) , states would be well advised to base
some of their evaluation of ongoing K-12 educational reforms on
their relationship with college-going decisions.
It is curious that White and Hispanic public enrollment
rates appear to be strongly influenced by supply conditions, but
Black public enrollment rates do not. One possible explanation
could be that in many states, Black students have the option of
enrolling in Historically Black Colleges and Universities (HBCU).
There are currently 50 public HBCUs located in 20 states; together these enroll over 200,000 students, 78% of whom are
Black (U.S. Department of Education, 2003, Table 224). There
is some dispute among researchers over whether or not HBCUs
enhance the college attendance of Black students (Ehrenberg,
Rothstein & Olsen, 1999). However, the presence of these institutions in some states-for which state geographical boundaries
are less important insofar as tuition is the same for in-state
VOL. 36, NO. 3, 2006

and out-of-state students-may make the state-level analysis of
college-going decisions among Black youth problematic. In fact,
in an analysis not reported here, the evidence is overwhelming
that Black public enrollment rates within states dramatically
increase with more public HBCUs located within the state.

Limitations ofthe Study
A few caveats to this study are worth mentioning. One is that
the study has only examined the determinants of enrollments in
public institutions. This raises the important question of how the
inclusion of the private sector might have changed the results.
One clear conjecture, for example, is that income would likely be
shown as positively correlated with total college enrollments. By
leaving out the private sector, the effect of tuition on enrollments
may be overestimated; its inclusion would not likely change this
study's finding on the role of tuition. On the other hand, the
estimated effect of scholarship aid will be underestimated by
leaving out the private sector. It is possible that federal needbased and state non-need based grants, in the aggregate, leave
enrollments in public institutions unchanged while increasing
enrollments in private institutions.
It is also conceivable that the association between
measures of state public higher education capacity and public
enrollment only means that for states with lower public capacity, citizens disproportionately attend private or out-of-state
public institutions. However, a separate analysis not reported
here found no evidence that within-state variation in private
enrollments is associated with changes in state higher education policy.
For these reasons, the findings on the ineffectiveness
of federal need-based and state non-need based aid, and the
importance of public capacity in explaining enrollment rates,
only speak to enrollment in the public sector. It is possible
that the effect of these policies on total college-going decisions
is different than estimated here. Yet this study also concludes
that our estimate of the significance of state-need based aid on
enrollment may be underestimated with respect to college going
decisions in general.
A second caveat to this study is that college enrollment
is only one of many policy concerns surrounding college attendance. In particular, this study examined the determinants of
initial public college enrollment, not college completion. This
is important given recent evidence of differences in college
completion rates by income (Leonhardt, 2005; Tin to, 2004), and
evidence that Pell Grants may aid in student persistence (Wei
and Horn, 2002).
Finally, this study did not address the issue of whether
larger numbers of college enrollees yield a social benefit. From
a social point of view, public investments to increase college
enrollment are desirable only insofar as the social benefit from
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these investments exceeds the public cost. It could be that
higher enrollment rates are associated with less able and less
highly-motivated students attending college. Caucutt and Kumar
(2003) and Sahin (2004) argue that under these circumstances,
increased enrollment could be inefficient in that human capital
accumulation may not increase as much as expected.
With these three caveats, the conclusion of this study
is that dollars spent on two policies in particular-more state
need-based aid, and greater college capacity-would go farther
toward promoting equitable and efficient higher education policies than would current policies.
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Appendix
Comments on Dat-a Used in this Study

------------------·----Observations Used in this Study

Estimates of population size, income, and educational attainment by race
and state come from the Bureau of Labor Statistics' Current Population
Survey (CPS; King, 2003). The CPS is an annual survey of about 150,000
people from which population characteristics are estimated. For some
states and years, the number of Black or Hispanic people surveyed is
very small, and thus population inferences are subject to large errors.
For this reason, estimates of Black and Hispanic enrollment rates are
limited to states where the Black or Hispanic youth population (18-25
years old) is at least 20,000. This resulted in many fewer observations,
but a much better fit with the data. (Regressions were also run for states
with Black or Hispanic youth populations of greater than 40,000, and
greater than 10,000, with very similar results to those reported here.
Thus while the cutoff of 20,000 is arbitrary, it is also not determining the
results). A few additional observations were dropped because of missing
data. Thus out of 550 possible observations, there are at most 546 for
White youth, 316 for Black youth, and 208 for Hispanic youth.

Racial and Ethnic Classification

The CPS asks respondents to identify their race (Hispanic not being
an option), and then in a separate question to identify their Hispanic
status. For this reason, many respondents identify themselves as both
White and Hispanic, or Black and Hispanic. This raises the problem
of identifying the White from Hispanic, and Black from Hispanic
populations. For this study, Whites and Blacks are defined as those
who identify their race as White or Black, and Hispanic status as nonHispanic. Hispanics are defined as those who identify themselves as
Hispanic, regardless of their race. Racial data on college enrollment
came from the National Center for Education Statistic's Integrated
Postsecondary Education Data System (IPEDS), where White is defined
as non-Hispanic White, and Black is defined as non-Hispanic Black.
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