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ABSTRACT

Many in the higher education community criticize the millions of dollars in financial
allocations given to intercollegiate athletics departments by universities on the
premise that when universities have to provide more allocation money to athletics,
student costs increase. Evidence supporting this argument, however, is largely
anecdotal. This study used fixed effects regression analyses to explore whether year
to year changes in university funds allocated to athletics lead to higher student costs.
Our findings call into question the argument that rising athletics allocations are a
significant direct driver of student costs.
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In 2016-2017, colleges and universities spent $584 billion on a broad array of
expenses, including instruction, student support, and scholarships (U.S. Department
of Education, 2019). As spending at postsecondary institutions has increased,
constituents have raised concerns about how this spending impacts student access,
affordability, and debt. As a result, postsecondary spending has been under heavy
scrutiny in recent years, and many have called for higher education to look for ways
to reduce expenditures (Balzer, 2020; Hoxby & Strange, 2019).

One area of university spending in particular that has received scrutiny is
athletics. Despite calls from many within the higher education community to curtail
spending on intercollegiate athletics (Lederman, 2012), data indicate that college and
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university athletics costs continue to increase rapidly. Median expenditures on
intercollegiate athletics among National Collegiate Athletic Association (NCAA)
Division I universities increased 124% between 2004 and 2016 (Fulks, 2017).
Among athletics programs in the Big Ten, Big 12, Pacific-12, Southeastern
Conference, and Atlantic Coast Conference, total spending on intercollegiate athletics
increased from $2.6 billion to $4.4 billion between 2004 and 2014 (Hobson & Rich,
2015a). According to the Delta Cost Project, athletics spending per student-athlete
increased 51% among Football Bowl Subdivision (FBS) universities, 61% among
Football Championship Subdivision (FCS) universities, and 39% among NCAA
Division I universities with no football program (Desrochers, 2013)!.

While expenditures on college athletics have increased rapidly, athletics
revenues at many universities have increased at a much slower rate (Burnsed, 2014).
As a result, very few athletics departments self-generate sufficient revenue to cover
their expenses (Knight Commission on Intercollegiate Athletics, 2010). To cover
budget shortfalls, many athletics departments receive financial allocations (also call
subsidies) from the university? (Denhart & Ridpath, 2011). According to US4 Today,
allocations account for $1 of every $3 spent on athletics by public NCAA Division [
universities (Fear, 2016). These allocations generally derive from two sources.
Student athletics fees are mandatory fees assessed primarily (but not exclusively) to
full-time undergraduate students that universities use to support intercollegiate
athletics. Direct and indirect university funds (henceforth called university funds) are
state support, direct support from the university’s general fund, and indirect facilities
or administrative support provided to intercollegiate athletics programs (USA Today
Sports, 2017). In 2015, 130 NCAA Division I athletics departments relied on
allocations for over half their total athletics department revenue (Wolverton et al.,
2015).

Many commentators have suggested that athletics allocations are at least
partially responsible for the escalating costs of higher education. Miller (2003) noted
that while not solely responsible for the increasing costs of higher education, “to say
that athletics are completely free from any blame would also be a great error” (p. 40).
In his study of selective private colleges and universities, Ehrenberg (2000) noted that
conscious decisions by institutions of higher education to add sports programs and
build new athletics facilities contribute to the rising costs of a college education. The
Center for College Affordability and Productivity (CCAP) in September 2010
released a report listing 25 ways to make higher education more affordable for
students. Number eight in the report was to end what they called the “Athletics Arms
Race” currently taking place among colleges and universities, especially among
NCAA Division I schools (Center for College Affordability and Productivity, 2010,
p. 66). At the heart of these arguments is the belief that when universities are forced
to dedicate more financial resources to athletics programs, universities will look to
recapture this money by increasing student costs (Berkowitz & Upton, 2011; Knight
Commission on Intercollegiate Athletics, 2010; Miller, 2003; Suggs, 2009).

While several studies have examined the role of athletics in general on college
costs (Alexander & Kern, 2009; Kelchen, 2016; Pope & Pope, 2009), little empirical
research has explored whether a direct statistical relationship exists between athletics
department allocations (in particular university funds provided to athletics) and
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student costs. The purpose of this study was to begin addressing this knowledge gap.
Specifically, we examined the following research question:
e Do yearly changes in university funds allocations to intercollegiate athletics
programs correlated with three measures of student costs at public NCAA
Division I universities?

LITERATURE REVIEW

Research on financial allocations to intercollegiate athletics has explored issues such
as the role of athletics allocations within university budgeting (Phillips & Olson,
2015; Rudolph, 2017), the driving forces behind increasing athletics allocations (Bass
et al., 2015; Cheslock & Knight, 2015; Kearney, 2014), and student knowledge of
athletics allocations (Denhart & Ridpath, 2011; Ridpath et al., 2015). Research on
the relationship between athletics allocations and student costs, however, is scarce.
While we found no empirical studies specifically testing whether rising athletics
allocations correlate with student costs, we did find studies exploring the general role
of athletics in student costs. One line of scholarship in this area explores the role of
athletics success in student costs. Alexander and Kern (2009) used data from 1987-
2007 to examine the impact of athletics success, as measured by win-loss records in
football and men’s basketball, on two measures of student costs; in-state and out-of-
state tuition rates. They collected data from 181 NCAA Division I and Division II
public colleges and universities for the study. Their estimation models included
controls for institutional type, conference affiliation, state per capita income, and
institutional location. While the estimation findings differed slightly based on the
type of regression model used, Alexander and Kern (2009) concluded that team
success appeared to positively correlate with a university’s published tuition and fee
charges. In one estimation, the authors found that each additional football win
correlated with a $28 per student increase in in-state tuition and a $54 per student
increase in out-of-state tuition and fees. Basketball wins correlated with a $7 per
student increase in in-state tuition and fees and a $16 per student increase in out-of-
state tuition and fees. Based on these findings, Alexander and Kern (2009) state “we
can conclude that athletic success, at least on the gridiron, has some impact on tuition
rates for both in-state and out-of-state students” (p. 250).

Pope and Pope (2009), in their study of the relationship between college sports
success and student applications, also sought to determine whether sports success
correlated with student costs. Student costs in this study were defined as the natural
logarithm of real tuition at a school (no other conceptualization or operationalization
of the variable was provided in the paper). Pope and Pope (2009) used a fixed-effects
regression model with controls for professor salary, total cost of attendance, high
school diplomas in a state, and per capita income. Using data from 332 NCAA
Division I colleges and universities between 1983 to 2002, the authors found that
private institutions increase tuition around 6% the year after their men’s basketball
program participated in the NCAA Men’s Final Four. Football success, however,
was not found to have a statistically significant correlation with private school tuition.
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Pope and Pope (2009) found no consistent evidence of a relationship between football
or basketball success and student charges at public institutions.

Smith (2012) examined the relationship between athletics success and student
costs using what he called a more inclusive definition of student costs and more robust
estimation models than in other studies. Smith (2012) examined data from up to 348
NCAA Division I colleges and universities over a 16-year period (the author does not
specify what 16 years were covered). Smith (2012) defined the dependent variable
as published tuition, fees, and room/board charges for an institution. Smith included
a number of state and institution covariates in his estimation model including
undergraduate enrollment, average faculty salary, Carnegie classification, conference
affiliation, portion of the state population between 18 and 24 years of age, and state
per-capita income. Smith (2012) found that the relationship between various forms
of football success and increases to tuition, room, board, and fees (considered
together) was significant and institutions raised student costs substantially following
a successful season. However, few significant relationships were observed between
basketball success and student charges. Importantly, the relationship between football
success and increases in tuition only was not significant. Only after tuition, fees, and
room/board charges were considered together did significant relationships emerge.

Another line of research on the relationship between athletics and student
costs has explored how athletics expenditures correlate with student fees. Kelchen
(2016) used panel data from 2001-2012 to explore how changes in published student
fees are affected by the magnitude of the athletics program. Spending on athletics
was operationalized as the per-student institutional expenditures on intercollegiate
athletics. Kelchen (2016) found that expenditures on intercollegiate athletics had
“weak or nonexistent relationships with student fee levels” (p. 216).

While these previous studies on the role of intercollegiate athletics in student
costs are valuable, what has been missing is an analysis of student costs relative to
athletics allocations. This is especially important given that much of the commentary
related to athletics allocations is focused only on student fees. Anecdotal stories
about athletics programs being fueled by student fees are rampant throughout the
popular media. For example, Minium (2015) noted that in Virginia several public
institutions charge students over $1,000 per year in student athletics fees. The
Washington Post (Hobson & Rich, 2015a, 2015b), The Huffington Post (Wolverton
et al., 2015), and The Washington Times (Sherfinski, 2013) have also run stories
noting the growth of student athletics fees and the potential impact of these fees on
student costs. Asnoted earlier, however, athletics allocations come from two sources;
student fees and university funds. There has very little empirical scholarship or
popular press about university funds as a driver of student costs.

Conceptual Framework
In choosing a conceptual framework to ground this study, we looked for theories
that could help us better understand two issues:

1)Why would a university continue to financially support the increasing costs
associated with intercollegiate athletics?
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2) Why would universities, when forced to provide university funds to athletics,
look to increase revenue via student tuition and fees rather than from other sources?

Bowen’s (1980) revenue theory of costs is a framework that can help answer the first
question. Revenue theory argues that as non-profit enterprises, costs containment is
not a central driver of college and university decision making. Colleges and
universities are instead driven by a nearly insatiable desire to maximize prestige and
excellence. Bowen’s (1980) theory is articulated in his five laws of higher education
costs:

1. The dominant goals of institutions of higher education are educational

excellence, prestige, and influence.

2. In quest of excellence, prestige, and influence, there is virtually no limit to
the amount of money an institution could spend for seemingly fruitful
educational ends.

Each institution raises all the money it can.
Each institution spends all it raises.

5. The cumulative effect of the preceding four laws is towards ever-increasing

expenditures. (pp. 19-20)

Taken together, these laws argue that colleges and universities focus less on
minimizing costs and instead focus on maximizing prestige. For many universities,
athletics is part of this prestige maximization effort. Many administrators in
postsecondary education see intercollegiate athletics as an important vehicle for
increasing the prestige and legitimacy of a college or university (Fuller et al., 2017;
Toma, 2010). A survey of presidents from NCAA Division I FBS universities found
that most presidents believe athletics success helps a university gain national
publicity, raises the profile of a university among elected officials, and improves the
overall reputation of a university (Art & Science Group, 2011). This belief about
athletics, especially among trustees and administrators at NCAA Division I
universities, helps explain why schools would continue to support athletics programs
that fail to generate enough money on their own to cover their expenses. McEvoy et
al. (2013) also use Bowen’s theory to ground their work on the financial behavior of
intercollegiate athletics programs.

As Bowen’s (1980) revenue theory notes, in their pursuit of prestige and
excellence, universities will raise all the money they can. Therefore, as expenditures
for athletics allocations rise, universities will likely seek to increase revenues. While
there are several revenues sources universities could pursue (such as endowment
growth, philanthropy, etc.), we argue that increasing student tuition and fees is a more
likely revenue generating strategy. We make this argument because student tuition
is one of the few largely unrestricted revenue sources available to universities
(American Academy of Arts and Sciences, 2016) and because tuition and fees have a
relatively low demand elasticity (Ahmed & Ghosh, 2012; Sherlock, 2011).

To summarize, we argue that institutions of higher education are motivated
to provide university funds in part because of the desire to obtain greater levels of
prestige and notoriety. When forced to increase expenditures on athletics, a likely
source of additional revenue for a university is student tuition and fees. Therefore, it
is reasonable to assume a statistical relationship might exist between the amount of
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university funds allocated to athletics and student tuition and fees. Based on this
framework, evidence from studies on the relationship between athletics success and
student costs, and statements from Miller (2003), Ehrenberg (2000), and the Center
for College Affordability and Productivity (2010), it was hypothesized that a positive,
statistically significant correlation exists between changes in university funds
allocated to athletics and student costs the following year.

DATA AND EMPIRICAL METHODOLOGY

We obtained data for this study primarily from two sources. University funds were
obtained from the College Athletics Financial Information Database housed by the
Knight Commission on Intercollegiate Athletics (College Athletics Financial
Information Database, 2020). Knight Commission data rely on information from the
NCAA Membership Financial Reporting System (MFRS). Each year, NCAA
member institutions are required to submit financial data detailing operating revenues
and expenses related to its intercollegiate athletics program. For Division I
institutions, the financial data are subject to agreed-upon procedures and verified by
an independent accountant annually. These annual financial reports are unfortunately
not made publicly available by the NCAA. Through public record requests to state-
supported institutions of higher education competing at the NCAA Division I level,
however, the Knight Commission is able to obtain some MFRS reports. These reports
are aggregated and made publicly available at
http://cafidatabase.knightcommission.org/. Private institutions are not subject to
public records requests, so the Knight Commission dataset consists of only public
NCAA Division I college and universities®. Also, while institutional MFRS reports
contain just over 40 individual revenue and expenditure categories, the Knight
Commission database reports only a fraction of these data categories. The Knight
Commission variable labeled ‘institutional/government support to college athletics’
was used as our measure of university fund allocations to athletics. At the time of
this study, the Knight Commission databased contained data from 2004-2005 through
2016-2017 on 231 pubic NCAA Division I universities.

Other university-level data in this study were obtained from the Integrated
Postsecondary Data System (IPEDS) administered by the U.S. Department of
Education. IPEDS is a system of surveys conducted annually by the National Center
for Education Statistics to obtain data from every postsecondary institution that
participates in federal student financial aid programs. These data include university
enrollments, program completions, graduation rates, student financial aid, and
university prices. Appendix I list the variables used in this study and their sources.

The base empirical model strategy in this study was a fixed effects
regression model of the following form:

Student Costsit= Po + B1University fundsit1 +Y, BiXji-1 + yi + Nt +&it (1)
where subscript i represents universities and subscript ¢ represents time.

Three measures of student costs (Student Costsit) were used as outcome
variables in this study. The first outcome measure was published in-state student
costs. In-state student costs was operationalized as published tuition and required
fees for full-time, first-time undergraduate students meeting the university’s
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residency requirements for in-state status. The second outcome variable was the
published tuition and required fees for full-time, first-time undergraduate out-of-state
students (students who do not meet the university or state residency requirements for
in-state status). The final measure of student costs used was net student costs. Net
student costs is the average net price for full-time, first-time degree/certificate-
seeking undergraduates paying the in-state rate who received grant or scholarship aid
from federal, state/local governments, or the university.

The primary independent variable of interest in equation 1 was university funds
(university fundsi-1). As noted earlier, university funds are revenue allocated to
intercollegiate athletics that fall into one of four categories:

o State, municipal, or federal government support-government funding
specifically earmarked for the athletics department by government agencies
for which the institution of higher education cannot reallocate.

e Direct institutional support- funds provided by the institution to athletics for
the operations of intercollegiate athletics.

e Indirect institutional support- the value of costs covered and services
provided by the institution to athletics but not charged to athletics.

o [Indirect institutional support for athletics facilities debt service, lease, and
rental fees- Debt service payments, leases and rental fees for athletics
facilities provided by the institution to athletics but not charged to athletics.

Equation 1 specifies a one-year lag between university funds and published
student costs. To illustrate the logic behind this decision, we use an example from
student tuition setting for a single year, 2012-13. We assume that most public
universities set tuition for the 2012-13 during spring 2012. Tuition for 2012-13 was
likely finalized for most public universities by July 2012. Universities were making
these tuition decisions with knowledge of the amount of university fund money given
to athletics in the 2011-12 academic year. Drawing from Bowen’s (1980) framework,
we argue that during tuition setting procedures for the 2012-13 academic year,
universities could look to increase revenue from tuition and fees to cover what was
spent on athletics in the 2011-2012 year. Therefore, the independent variable of
interest in model estimations was lagged by one year. This lag strategy is common
among researchers looking to model student college costs (Alexander & Kern, 2010;
Pope & Pope, 2009; Smith, 2012).

Control variables (3 BjXji-1) were included in Equation 1 to reduce omitted
variable bias and increase the precision of the Bi estimate. We specifically focused
on observable, time-varying covariates that plausibly affect student costs and
correlate with the amount of university funds given to intercollegiate athletics. After
conducting a literature review on the determinants of in-state and out-of-state tuition
levels among public colleges and universities (Burgess, 2011; Delaney & Kearney,
2014; Doyle, 2012; Ehrenberg, 2000; Koshal & Koshal, 2000; Rizzo & Ehrenberg,
2004), it was decided that three covariates lagged by one year would be included in
model estimations.

University revenue is a commonly discussed predictor of student costs. It is
also reasonable to assume that the amount of revenue obtained by a university
correlates with the amount of money available for allocation to athletics. To control
for this, our estimation models included a measure of core revenue received by a
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university in year ¢-1. IPEDS (2020) defines core revenue as total revenues received
from tuition and fees, government appropriations, government grants and contracts,
private gifts, grants, and contracts, investment income and other operating and
nonoperating sources of financial support. Core revenue excludes revenues from
auxiliary enterprises, hospitals, and independent operations. It is important to note
that while tuition and fee revenue is measured within this core revenue covariate, core
revenue is lagged by one year in our estimation models (i.e., core revenue from 2011-
2012 is used to predict student costs for 2012-2013). This eliminates potential
endogeneity concerns from student tuition and fees being captured in both the
dependent variable and independent variable. Post-hoc estimation of models using
core revenue minus tuition and fees revenue as a covariate produced similar findings
to those reported here.

Another commonly discussed determinate of student tuition and fees is university
expenditures. As a university uses more of its operating budget on educational and
general expenditures, it may seek more tuition from students to cover costs. Changes
in university expenditures, however, might also correlate with the amount of money
available for allocation to athletics. To address this concern, our estimation models
included a measure of university expenditures per full-time equivalent (FTE) student
in the areas of instruction, research, and public service. Instructional expenditures
were all operating expenses associated with the colleges, schools, departments, and
other instructional divisions of the university. Research expenditures were all
operating expenses associated with activities specifically organized to produce
research outcomes at a university. Public service expenditures were all operating
expenses associated with activities established primarily to provide non-instructional
services beneficial to individuals and groups external to the university.

While there are many other non-athletics related university expenditures, we
limited our measure of expenditures to research, instruction, and services in part
because we wanted to ensure that the expenditure control variable did not capture our
independent variable of interest. Given the definitions of the various expenditure
categories in IPEDS, we believe university expenditures on athletics allocations are
likely captured within IPEDS reported academic support expenditures, student
services expenditures, student success expenditures, university support expenditures,
and/or scholarship/fellowship expenditures. Therefore, including any of these in our
expenditure measure might create multicollinearity concerns. Our assumption is that
expenditures on athletics allocations are not contained within IPEDS reported
instructional, research, or public service expenditures for a university.

The final control variable used in the model was undergraduate enrollment.
Basic economic principles of supply and demand suggest that increased demand can
create upward pressure on tuition levels (Rizzo & Ehrenberg, 2004). One could also
reasonably assume that increased enrollment at a university (a common measure of
university demand) would lead to a greater number of students participating in
intercollegiate athletics or athletics-related activities (such as cheerleading), which
could result in higher athletics costs and therefore increased need for university funds.
To address this, model estimations included undergraduate FTE enrollment for a
university in year ¢-1.
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The remaining variables in Equation 1 represented a university (yi) and a
time fixed-effect (nt). University specific fixed-effects controlled for time-invariant
or very slowly changing university characteristics that could correlate with student
costs and athletics allocations such as university location, “flagship” designation, or
academic reputation. The time fixed-effect captured any systematic changes to higher
education (such as national economic conditions or federal aid policy) that could
impact student costs and university funds in a given year. Given the panel nature of
our data, the fixed-effects strategy helps minimize omitted variable bias by allowing
us to control for unobserved heterogeneity due to stable unmeasured variables that
differ across universities (Allison, 2009; Rabe-Hesketh & Skrondal, 2008).

In addition to our base regression model, we estimated models that included
interaction terms to explore whether the relationship between athletics allocations and
student costs was moderated by a third variable. The first variable we explored was
university tuition setting authority. We hypothesized that universities located in
states where tuition setting authority is at the university board level might be more
responsive to changes in university funds relative to universities where tuition setting
authority is more centralized at the state board or state legislature level. Using
information from the Education Commission of the States (Zinth & Smith, 2012), we
grouped universities into three categories; schools located in states where tuition was
set at the campus board level, schools located in states were tuition was set at the state
board of education/higher education level, and schools located in states were tuition
was set at legislature level.

We also used university type as a moderating variable. Different university types
often have different budgeting and accounting structures as it relates to determining
student costs. Therefore, it is possible that athletics expenditures at different types of
universities relate to student costs differently. To test this, we divided our sample
into two groups using data from the 2015 Carnegie Classification; research
universities (very high research activity research, high research activity, or
doctoral/research  universities) and non-research  universities (master’s
colleges/universities and baccalaureate colleges).

The final moderating variable used was university funds as a percentage of total
university expenditures. If university funds to athletics are only a small portion of a
university’s overall budget, a university might not respond to changes in athletics
allocations by immediately increasing student costs the next year. To explore this
hypothesis, we divided university funds to athletics by a university’s total operating
and non-operating expenditures. This quotient was interacted with our independent
variable of interest in model estimations.

All financial data in this study were inflation adjusted to 2017 values using the
Consumer Price Index (CPI) published by the U.S. Bureau of Labor Statistics.
Natural logs were used for all dollar values and enrollment measures to address
skewness in the distribution of our variables and ease the interpretation of the
relationships in our models.

Some important limitations of the methodology and data used in this study should
be considered. Some have argued that data from sources like the College Athletics
Financial Information Database can be misleading (Dosh, 2013; Wunderlich, 2013).
Every university does its accounting somewhat differently. When it comes to
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athletics revenues and expenditures, what is and is not ‘put on the books’ may lack
consistency across universities. Therefore, the definition of university funds can vary
from university to university. Because the parameters estimated in this study focus
on within-university changes over time, however, cross university variations in the
operationalization of university funds to athletics would be captured by the university
fixed-effect and should not greatly impact our findings. We do note, however, that
not every college/university in our dataset likely had the same definition of university
funds. It is also possible that an individual university’s method of accounting or
reporting athletics financial data could vary because of personnel or policy changes
from year to year. These year to year changes are not captured in our estimation
models.

Our empirical model assumes that, after controlling for covariates, there is no
correlation between the independent variable of interest and the error term. This
exogeneity assumption, however, is violated if an unmeasured (or unmeasurable)
university characteristics captured in the error term correlates with the amount of
university funds allocated to athletics. For example, an unmeasurable ‘prestige push’
initiated by a new university president or board chair could lead a university to
simultaneously invest more in its athletics program and raise student tuition and fees.
Other difficult-to-measure variables that might create omitted variable bias include
institutional decisions to build or upgrade stadiums/arenas or the on-field success of
an institution’s athletics program. We were unable to capture these in our models. So
while we include time-varying controls and fixed effects in our estimation model in
an effort to obtain an unbiased estimation of the university funds-student costs
relationship, we acknowledge that unmeasurable variables could lead to a violation
of our exogeneity assumption.

We also acknowledge that there are multiple moderating variables which could
be used to further explore the relationships in this study such as conference affiliation,
NCAA Division I subdivision affiliation, whether an institution is a member of the
‘Power 5°, etc. Given the space limitations of the journal, however, we limited the
number of models reported in this paper. While we chose to focus on three
moderating variables, there is certainly room for future research in this area which
focuses on other structural distinctions between colleges and universities.

RESULTS

Of the 231 universities in the College Athletics Financial Information Database, five
were excluded from our final analyses. Two universities (Pennsylvania State
University and University of Delaware) were dropped because the schools failed to
report revenue and expenditure data to IPEDS. The United States Military Academy
and United States Air Force Academy were dropped because student costs are
covered upon admission at military academies (meaning these universities do not
report student costs). Finally, Kennesaw State University was dropped because the
school had several years of missing data across many variables used in this study.
The remaining 226 universities served as the analytic sample for this study.
Figures 1 and 2 graph per year median values for the three dependent variables and
one independent variable of interest in this study. As expected, that data showed an
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upward trend for university funds and student costs. University funds allocated to
athletics increased 69% from 2005-2017. Student costs showed a slightly less steep
slope, with net price increasing 16%, in-state tuition and fees increasing 44.1%, and
out-of-state tuition and fees increasing 31.1%.
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Figure 1. Per year median school funds allocated to athletics among public
NCAA Division I colleges and universities from 2005-2017.

25,000

‘Z’?zo,oooa
2]
7]
o
o
5

15,000
e ’./,0—0—-0-—0"'_'
%)
e — o0
©
g

10,000
= -

o0 0
e M
o---0--"® *
5,000
T T T T
2005 2010 2015 2020
Year
— & — Net Price ----@---- In-State Tuition & Fees

—=@— Out-of-state Tuition & Fees

Figure 2. Per year median student costs among public NCAA Division I
colleges and universities from 2005-2017.

Table 1 provides descriptive statistics on the primary variables used in this
study. Given the longitudinal nature of the data, Table 1 presents the overall mean in
addition to between and within-group variation in the variables. Several pieces of
important information should be noted from this table. The number of observations
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on net price is lower than with other variables. This is because net price data were
only available in IPEDS from 2005-2006 through 2015-2016. University funds has
a T-bar value of 12.58. This tells us that there were some university-year observations
missing for the university funds variable. The missing data appear to have two
sources. First, several universities simple failed to provide financial information to
the College Athletics Financial Information Database in some years. For example,
Chicago State University failed to provide university funds data from 2005-2009 and
again failed to provide data in 2014. Other universities in the dataset were members
of NCAA Division II for several years between 2005 and 2017. In the years in which
auniversity was a member of Division II, the College Athletics Financial Information
Database did not provide athletics financial data. For example, Northern Kentucky
University was a member of Division II from 2005-2012 before moving to Division
I. During the years in which the university was in Division II, university funds data
were not reported. University-year observations with missing values for university
funds were dropped from analyses.

Table 1
Descriptive Statistics for Variables Used in the Study

Variable Median Mean Std. Dev. Min Max Observations
Net Price overall | 13676.87 13626.68 3400.893 1675.128  27072.4 N= 2486
between 3073.671 2983.287 22783.53 n= 226
within 1468.549 8020.327 22567.33 T= 11
In-state overall | 7875395 8373.274 2771.216 3200.527 28045.68 N= 2938
tuition between 2461.66 3882.698 16164.62 n= 226
within 1282.43 3975907 20254.33 T= 13
Out-state overall | 19686.44 21062.92 6731.937 5757.028 49142 N= 2938
tuition between 6173.325 9013.688 41475.29 n= 226
within 2713.807 8649.754 31329.15 T= 13
School Funds overall | 4854705 5964210 5317587 0 4.12E+07 = 2843
between 4730255 0 2.30E+07 n= 226
within 2397587 - 6664818 2.78E+07 Thar=12.58
Revenue overall | 4.00e+08 6.54E+08 6.96E+08 4.51E+07 4.85E+09 N= 2938
between 6.84E+08 6.15E+07 3.73E+09 n= 226
within 1.36E+08  -2.53E+09 1.83E+09 T= 13
Expend per overall | 13272.1 17524.59 11508.55 4215.628 76543.72 N= 2938
FTE between 11311.43 5029.725 65226.11 n= 226
within 2240.746 5420.484 32407.86 T= 13
Undergrad overall | 139745 15173.22 8576.663 1531 55016 = 2938
FTE between 8443.789 1750.231 43015.69 n= 226
within 1597.777 5510.987 32982.83 T= 13

Findings from the regression analyses are presented in Table 2. Before
estimating regression models, a Hausman test was run to determine if the independent
variables in our estimations were endogenous. The null hypothesis of the Hausman
test was rejected at the 99% confidence level, meaning fixed-effects were appropriate
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for the analysis. In all models in Table 2, year fixed-effects were jointly significant
at the 99% confidence level.

Table 2
Findings from Regression Equations Predicting Student Costs, 2005-2017

Model 1: In-State Model 2: Out-of- Model 3: Net Costs

Costs State Costs
School Funds 0.0005 -0.0026*** 0.0007
(0.001) (0.001) (0.001)
Revenue 0.0238 0.0749%** -0.0160
(0.017) (0.020) (0.024)
Expend per FTE -0.0365* -0.0391* -0.0726**
(0.020) (0.024) (0.029)
Undergrad FTE -0.0833%** 0.0236 -0.0194
(0.025) (0.029) (0.036)
Year Indicators Yes Yes Yes
Fixed Effects Yes Yes Yes
Adjusted R? 0.93 0.89 0.85
N 2843 2843 2412

Note: *** p<0.01, **p <0.05, * p<0.1

Model 1 of Table 2 shows that a one percent increase in university funds
correlated with a 0.0005% decrease in in-state tuition and fees the following year.
This coefficient was not statistically significant. Model 2 indicates that a one percent
increase in university funds correlated with a 0.003% decrease in out-of-state tuition
and fees the following year. This coefficient was statistically significant, but
practically very small. For the median university in this dataset, a 5% increase in
university funds given to athletics would correlate with a $315 reduction in out-of-
state tuition and fees the following year. Model 3 shows that a one percent increase
in university funds correlated with a 0.0007% increase in net student costs the
following year. This coefficient was not statistically significant.

Table 3 through Table 5 shows the regression coefficients for models which
included interaction terms. The first moderating variable included in our regression
models was university tuition setting authority. Of the 226 universities in our analytic
sample, 9% were in states were tuition was set at the legislative level, 45% were in
states where tuition was set at the state board of education or state board of higher
education level, and 46% were in states where tuition was set at the campus board
level. As shown in Table 3, this interaction term was not statistically significant in
models predicting in-state costs and out-of-state costs. In models predicting student
net price, however, the moderating variable was statistically significant. At
universities in states where tuition setting authority was at the legislative level, a one
present increase in university funds correlated with a 0.01% decrease in net price.
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The beta coefficients for universities in states were tuition is set at the state or campus
board level were larger and significantly different at the 99% confidence level.

Table 3
Findings from Regression with Interaction by Campus Tuition Setting Authority,
2005-2017

Model 1: In-State Model 2: Out-of- Model 3: Net Costs

Costs State Costs
School Funds (SF) -0.0038 0.0026 -0.0117**
(0.004) (0.004) (0.005)
SF X State Board 0.0047 -0.0046 0.0133%*
(0.004) (0.005) (0.005)
SF X Campus Board 0.0044 -0.0060 0.0129**
(0.004) (0.005) (0.005)
Revenue 0.0242 0.0734%** -0.0141
(0.017) (0.020) (0.024)
Expend per FTE -0.0369* -0.0390 -0.0737**
(0.020) (0.024) (0.029)
Undergrad FTE -0.0849%** 0.0259 -0.0253
(0.025) (0.029) (0.036)
Year Indicators Yes Yes Yes
Fixed Effects Yes Yes Yes
Adjusted R? 0.93 0.90 0.85
N 2843 2843 2412

Notes: ***p<0.01,"p<0.05, " p<0.1
Omitted Group: Universities in states were tuition set at the legislative level

Table 4 displays the results of regression models where university type was used
as the moderating variable. Seventy percent of our analytic sample were research
universities and 30% were non-research universities. For predictions of in-state costs
(at the 90% confidence level) and out-of-state costs (at the 95% confidence level),
university type was a statistically significant modifying variable. The correlation
between university funds and in-state and out-of-state costs was slightly more positive
at research universities relative to non-research universities. In predictions of net
student costs, however, the interaction term was not statistically significant.

Table 4
Findings from Regression with Interaction by Institutional Type, 2005-2017
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Model 1: In-State Model 2: Out-of- Model 3: Net Costs

Costs State Costs
School Funds (SF) -0.0023 -0.0064*** 0.0009
(0.002) (0.002) (0.002)
SF X Research Univ 0.0035* 0.0047** -0.0002
(0.002) (0.002) (0.003)
Revenue 0.0214 0.0716*** -0.0158
(0.017) (0.020) (0.024)
Expend per FTE -0.0351* -0.0372 -0.0727**
(0.020) (0.024) (0.029)
Undergrad FTE -0.0822%** 0.0251 -0.0194
(0.025) (0.029) (0.036)
Year Indicators Yes Yes Yes
Fixed Effects Yes Yes Yes
Adjusted R? 0.93 0.90 0.85
N 2843 2843 2412

Notes: ***p<0.01,*p<0.05, " p<0.1

Omitted Group: Non-research universities

Table 5

Findings from Regression with Interaction by Athletics Allocations as a
Percentage of Total Institutional Expenditures, 2005-2017

Model 1: In-State Model 2: Out-of- Model 3: Net Costs

Costs State Costs
Funds X Perc of Expend -0.1431 1.2861*** 0.5101
(0.350) (0.410) (0.512)
School Funds 0.0007 -0.0017* 0.0018
(0.001) (0.001) (0.001)
Percentage of Expend 2.2452 -21.8206%** -9.7737
(5.863) (6.880) (8.579)
Revenue 0.0199 0.0705*** -0.0172
(0.018) (0.021) (0.024)
Expend per FTE -0.0361* -0.0533** -0.0797***
(0.021) (0.024) (0.029)
Undergrad FTE -0.0835%** 0.0056 -0.0407
(0.025) (0.030) (0.037)
Year Indicators Yes Yes Yes
Fixed Effects Yes Yes Yes
Adjusted R? 0.92 0.89 0.85
N 2801 2801 2376

Notes: ***p<0.01,"p<0.05"p<0.1
The final moderating variable used in this study was athletics allocations as a
percentage of total university expenditures. For the average university in this dataset

70



Higher Education Politics & Economics

over the 13 years studied, university funds allocated to athletics accounted for about
1.7% (ranging from 0% to 17%) of total university expenditures with a between
university standard deviation of 0.017 and a within university standard deviation of
0.007. Table 5 shows that athletics allocations as a percentage of total university
expenditures is not a statistically significant moderator in predicting in-state costs and
net costs.

Table 6

Marginal Effects of School Funds on Out-of-State Tuition and Fees at Various
Levels of Athletics Allocations as a Percentage of Total Institutional
Expenditures, 2005-2017

Out-of-State Costs

Perc of Expend @ 0% -0.002
(0.001)
Perc of Expend @ 3% 0.037**
(0.013)
Perc of Expend @ 6% 0.075**
(0.025)
Perc of Expend @ 9% 0.114**
(0.037)
Perc of Expend @ 12% 0.153%*
(0.049)
Perc of Expend @ 15% 0.191**
(0.062)
Year Indicators Yes
Fixed Effects Yes
N 2801

Notes: * p<0.05; ** p<0.01

The interaction term in Model 2 of Table 5, however, was statistically significant.
To help with the interpretation of this coefficient, the marginal effect of university
funds on out-of-state costs at various levels of athletics allocations as a percentage of
total university expenditures were calculated. These marginal effects are presented
in Table 6. When athletics allocations were around zero percent of a university’s total
expenditures, a one percent increase in university funds correlated with a -0.002%
reduction in out-of-state costs the following year. When athletics allocations were
around nine percent of a university’s total expenditures, however, a one percent
increase in university funds correlated with a 0.11% increase in out-of-state costs the
following year. At universities where funds to athletics were a larger percentage of
the overall budget the relationship between university funds and out-of-state costs
became increasingly more positive. These marginal effects are graphed in Figure 3.
The findings suggest that, controlling for other factors, universities that devote a
larger share of their budget to athletics are more likely to increase out-of-state tuition
and fees in response to an increased need to support athletics through university
funds.
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Figure 3. Graph of marginal effects of school funds on out-of-state tuition and
fees at various levels of athletics allocations as a percentage of total
institutional expenditures, 2005-2017.

Checks were performed to explore the robustness of our estimation models to
alternative specifications. First, we examined whether the relationship between
university funds and student costs was nonlinear by including a quadratic term in our
base estimation models. This quadratic term was insignificant in all our estimation
models. Second, we ran model estimations without log transforming variables to
address potential concerns about the function form assumptions of log
transformations. Models using non-transformed data showed results very similar to
the results presented in this study.

DISCUSSION

One of the more significant challenges facing postsecondary education in the United
State is rising costs. High college costs is making postsecondary education less
accessible to many individuals in middle- and lower-income brackets. Rising college
costs also help push up student debt, which one report claims has had a disastrous
domino effect on millions of Americans (Hembree, 2018). Some commentators
suggest that university spending on intercollegiate athletics is at least partially to
blame for rising college costs (Center for College Affordability and Productivity,
2010; Ehrenberg, 2000; Miller, 2003). This argument, however, has been largely
empirically untested. This study is, to our knowledge, among the first to
quantitatively examine whether universities look to recover revenue used to aid
intercollegiate athletics by raising student tuition and fees.

Overall, we found that year to year changes in university funds allocated to
athletics have very little impact on student costs. Because all the universities in this
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dataset are public, most students at these universities likely pay in-state tuition and
fee rates. None of our estimation models found a statistically significant correlation
between changes in university funds and published in-state tuition and fees. Most
students attending universities in our sample saw no change in their published tuition
and fees based on changes in the amount of financial support allocated to
intercollegiate athletics.

Findings related to net student costs were very similar to those related to in-
state costs. Most estimation models failed to find a statistically significant
relationship between net costs and university funds to athletics. The one exception
was when an interaction term for university funds and campus tuition setting authority
was utilized. In that model, the relationship between yearly changes in university
funds and net costs was negative and statistically significant at universities where
tuition setting authority was at the legislative level. When tuition setting authority
was at the state or university board level, however, the beta coefficient for the
university funds-net costs relationship was insignificant. A potential explanation for
this finding is that because state representatives face public pressure from voters to
limit student costs increases, policymakers in those states work to limit tuition and
fee increases regardless of what is spent on athletics. This pattern somewhat
manifests itself in models estimating in-state costs (see Model 1, Table 3) as the beta
coefficient for the university funds-in-state costs relationship when tuition setting
authority was at the legislative level was negative, but the beta coefficients were
positive when tuition setting authority was at the state or university board level. It is
important to note, however, that the statistically significant beta coefficient for the
university funds-net costs relationship where tuition setting authority was at the
legislative level is very small, calling into question the practical significance of the
finding.

Findings related to out-of-state student costs tell an interesting and slightly
more nuanced story. Our base regression model showed a small statistically
significant negative correlation between out-of-state costs and changes in university
funds. Further analysis showed that this was largely driven by the fact that at most
universities in this dataset athletics allocations were a very small percentage of a
university’s overall budget. As shown in Table 6, when university funds as a
percentage of total university expenditures was close to zero, the correlation between
university funds and published out-of-state costs is negative. Of the 2801 university-
year observations, 46% reported that university funds were less than 1% of the
university’s budget. This finding is consistent with the larger narrative of our
findings. Though some students, faculty, and staff scoff at the amount of money
allocated to athletics, for many NCAA Division I universities this allocation is only
a small part of the total university budget. At universities where athletics
expenditures are a very small portion of university expenditures, year to year
increases in university funds do not directly lead to higher costs for out-of-state
students.

At universities where university funds are a larger percentage of the budget,
however, we do find evidence of a small statistically significant relationship between
university funds and out-of-state student costs. This is an important finding to
highlight. Out-of-state students attending universities which dedicate a larger

73



Higher Education Politics & Economics

percentage of their budget to athletics saw an increase in costs when universities
allocated more financial resources to athletics. Universities in our sample with a
larger percentage of their budget going towards athletics allocations typically have
fewer budget resources and enroll students from lower socio-economic backgrounds.
This creates some concern that athletics allocations are “regressive” in that they
disproportionally impact lower-income students verses higher-income students
(Denhart & Vedder, 2010). This concern is somewhat lessened because this positive
relationship was only found for out-of-state students (who typically come from higher
income brackets). Given that there is significantly less pressure on public universities
to control out-of-state costs, it is not surprising that some universities would look to
recapture athletics allocations by raising prices on out-of-state students. As with other
significant findings in this study, however, the beta coefficients in Table 6 may be
viewed by some as practically small.

Implications

These findings offer important evidence to inform the ongoing debate on
rising college costs. Higher education leaders and policymakers hoping to contain
college costs must first determine the important drivers of costs. There remains,
however, considerable theoretical and practical debate over why college costs are
increasing so rapidly (Cheslock et al., 2016; Wexler, 2016). Our study suggests that
yearly increases in university funds play at most only a marginal role in the growing
problem of college costs. Our findings are similar to those of Kelchen (2016) who
found no statistically significant relationship between athletics expenditures and
student fees.

This calls into question the narrative that changing university funds allocated
to athletics translate into higher student costs. Faculty, administrators, students, and
state representatives concerned with college affordability might tempter the direct
blame assigned to increasing athletics allocation for rising student costs. Policy
changes designed to limit the amount of university support given to athletics appear
likely to have only a marginal effect on student costs. For example, a legislative bill
from Virginia adopted in 2015 prohibits the sum of university funds and student fees
used to support intercollegiate athletics programs from exceeding a certain percentage
of athletics revenues at four-year public institution of higher education in the state.
The bill was introduced by Kirk Cox, the Virginia House Majority Leader at the time,
who argued that athletics allocation “has been one of the major drivers behind a 122
percent increase in tuition and fees since 2002 (Minium, 2015, par 3). Our research
suggests that bills such as this are unlikely to significantly lower college costs given
the lack of a strong correlation between university funds and student costs.

We temper our conclusions somewhat by noting that our findings could be
driven by modeling decisions. By utilizing a fixed effects regression framework, we
capture the average within-university effect of changes in university funds to athletics
on student costs. We do not capture how between-university differences in the
amount of university funds allocated to athletics correlates with student costs. Future
work looking to further quantify whether universities that spend more on athletics
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allocations have higher student costs would be a valuable contribution to our
understanding of the role athletics spending plays in student college costs.

If public universities are not compensating for increasing university funds
by raising student prices (as suggested by Bowen’s theory), they may instead engage
in cost-cutting strategies that could impact the quality of the education they can
provide. For example, it could be that when universities are forced to allocate
additional university funds to athletics, they reduce the amount of funding for other
areas such as student services, facilitates maintenance, or instructional support in the
form of tenure-track faculty. Schools may also do what the University of Michigan
did in 1991. Through creative financing, the University of Michigan used money
from a National Science Foundation research grant to aid athletics department
expenditures related to their football team’s Rose Bowl appearance (Cooper, 1991).
This represents an interesting and important area of future research. While we show
that rising university funds do not significantly impact what students pay, university
funds could indirectly impact the quality of the education students receive.

CONCLUSION

Our findings should serve as a first step in a more critical analysis of how the higher
education community looks at intercollegiate athletics in relation to student costs.
There is plenty to criticize regarding the money involved in college sports and the
amount some universities must invest for big-time athletics to be sustainable.
Making a direct link between year to year increases in university funds and student
costs, however, appears to be spurious at public NCAA Division I universities. By
helping to better pinpoint the variables which do and do not lead to higher student
costs, it is hoped that this study will help lead to policies and practices that better
address the causes of rising student costs and reduced college affordability.
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FOOTNOTES

' The NCAA divides colleges and universities into three divisions. Division I is the
highest level of athletics competition sanctioned by the NCAA. Universities in
Division I typically sponsor more sports, have larger athletics budgets, and have more
elaborate facilities relative to colleges and universities competing at the Division II
or Division III level. For more information on the NCAA organizational structure,
please see http://www.ncaa.org/about/resources/media-center/ncaa-101/our-three-
divisions or http://www.ncaa.org/about/resources/media-center/ncaa-101/what-ncaa
2 There is some debate about the validity of reported athletics department shortfalls
and about what is and what is not considered an allocation to an athletics department.
Please see Rascher and Schwarz (2015), Goff (2000), and Dosh (2013) for more about
this debate.

3 Public universities in Pennsylvania are not required to respond to public records
requests.

79



Higher Education Politics & Economics

WILLIS A. JONES, PhD, is an associate professor of higher education and student
affairs at the University of South Florida. His primary area of research examines the
economics and finances of intercollegiate athletics. jonesw150@usf.edu

MIKE RUDOLPH, PhD, is the Director of Institutional Effectiveness in the
Provost’s Office and an adjunct faculty member in the College of Education at the
University of Kentucky. His primary research interests include planning, assessment,
and budgeting in higher education. michael.rudolph@uky.edu

80



