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Abstract

Intercollegiate amateur athletics in the US largely bars student-athletes from sharing in the profits
generated by their participation, which creates substantial economic rents for universities. These rents
are primarily generated by men’s football and men’s basketball programs. We characterize these
economic rents using comprehensive revenue and expenses data for college athletic departments
between 2006 and 2019, and we estimate rent-sharing elasticities to measure how rents flow to women’s
sports and other men’s sports and lead to increased spending on facilities, coaches’ salaries, and other
athletic department personnel. Using complete roster data for every student-athlete playing sports at
these colleges in 2018, we find that the rent-sharing effectively transfers resources away from students
who are more likely to be Black and more likely to come from poor neighborhoods toward students
who are more likely to be White and come from higher-income neighborhoods.
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I. Introduction

The first intercollegiate football game was a six to four victory by Rutgers over Princeton in
1869. This was followed 30 years later by the first intercollegiate basketball game, when Hamline
University lost to the Minnesota State School of Agriculture in 1895 by a score of nine to three. It is
likely that few people watching or participating in those early amateur contests understood they were
witnessing the birth of what would become a modern economic powerhouse. What began primarily as
a series of student activities has grown into a multi-billion-dollar commercial enterprise that continues
to grow to this day. In 2006, National Collegiate Athletic Association (NCAA) Division 1 Football
Subdivision (FBS) colleges and universities earned $4.4 billion in revenue.* Over the next decade, these
revenues grew to $8.5 billion.

Where does this revenue come from? While FBS colleges typically field men’s and women’s
teams in approximately 20 different sports, 58 percent of the total athletic department revenue comes
directly from only two sports: men’s football and men’s basketball.? All other sports directly account for
only about 15 percent of total revenue. Direct revenue is likely an underestimate of the total funds
generated by football and men’s basketball. The remaining 27 percent of athletic department revenue
comes from other sources such as the sale of media rights. Even a cursory review of those contracts
demonstrates that most of the value stems from the ability to broadcast football and men’s basketball
programs (Sanderson and Siegfried 2018a). Given this stark difference in revenue generation, football
and men’s basketball are often referred to as “revenue sports,” with all other sports being referred to
as “non-revenue sports” — a convention we will adopt throughout this paper.?

Despite the commercial success of these athletic endeavors, they ostensibly remain amateur
athletic activities, with the student-athletes largely barred from sharing in the profits generated by their
participation. Athlete compensation is strictly limited to academic scholarships that cover the cost of
attendance and a modest stipend for living expenses. We estimate that less than 7 percent of football
and men’s basketball revenue is paid to athletes through these two forms of compensation. To put
this number in perspective, under their respective collective bargaining agreements, professional
football and men’s basketball players in the US receive approximately 50 percent of the revenue
generated by their athletic activities as salary (NBA and NBPA 2017; NFL and NFLPA 2020).

1'The FBS is the most competitive division of intercollegiate athletics. It was formerly described as “Division 1-A.” This division includes
130 teams that are organized in 10 athletic conferences. Teams that are not in the FBS compete in the Football Championship
Subdivision (FCS). We do not include data from the FCS colleges in our analysis except for Figure 1.

2 Men’s football refers to American football, and we will drop “men’s” in the rest of the paper, since the sport is only played
competitively by men in the FBS.

3 It should be noted that the actual distinction between these two sets of sports is not that “non-revenue” sports actually generate zero
revenue for the athletic department directly or the university indirectly, but instead is meant to highlight the economically significant
differences in the average level of revenue and ratio of revenue and expenses across these categories of sports. We discuss the reasons for
this distinction between “revenue” and “non-revenue” sports extensively in Section IIL.

4 Even this number is likely to be an overestimate, since the value of the scholarships are based on the list price of tuition and not the
price paid by the average student, which would likely be a more accurate measure of what the athletes would have paid had they not
participated in amateur athletics. Full-time students at public and private non-profit universities on average have a net tuition price that is
about 40-45 percent of the list price (Urban Institute 2017).

5 Appendix Section IV contains excerpts of the relevant parts of the collective bargaining agreement for each league.



Because of the strict limits on player compensation, amateur athletes playing football and men’s
basketball generate substantial economic rents for the athletic departments in FBS colleges.

In this paper, we characterize the economic rents in intercollegiate athletics, estimate rent-
sharing elasticities using a variety of empirical approaches, and investigate the distributional
consequences of existing limits on player compensation. To do this, we collect comprehensive data
covering revenue and expenses for FBS colleges between 2006 and 2019 and combine this information
with a newly assembled data set of complete rosters for every sport matched to neighborhood
socioeconomic characteristics.

We begin by characterizing the distinct “business models” across FBS colleges. Athletic
departments have two primary revenue sources: (1) revenue-generating activities such as ticket sales,
apparel licensing, and the selling of media rights, and (2) institutional support from their universities.
Using a standard 4-means clustering algorithm, we identify two distinct clusters of colleges, with the
athletic departments in one cluster primarily having low revenues and relying on transfers from the
university, and a second cluster of high-revenue colleges where the vast majority of athletic department
revenue is generated directly by the activities of the athletic department.

Interestingly, this second cluster corresponds exactly to the set of colleges in the so-called
“Power 5” athletic conferences.® The athletic departments in these colleges have traditionally operated
successful athletic programs, participated in lucrative postseason activities, and negotiated valuable
media rights packages — i.e., the ability of television networks to broadcast athletic contests. The
clustering analysis demonstrates that Power 5 conference colleges operate under a largely self-
sustaining business model that closely represents a commercial enterprise generating economic rents’.
This model is distinct from the other FBS colleges, and therefore the Power 5 conference colleges
serve as the main sample for our rent-sharing analysis. When we refer to college sports in this paper,
we are primarily referring to colleges operating under this business model.®

While rent-sharing is theoretically possible in any commercial venture, the potential for rent-
sharing in college sports is particularly great because of the NCAA rules limiting the amount of
compensation athletes can earn. These constraints create a setting where football and men’s basketball
programs can generate excess rents compared to what would likely occur in equilibrium if athletic

departments were required to pay a market wage to one of their most valuable inputs.®

¢ Teams in the FBS are each members of conferences. These conferences are the primary organizing vehicle for schedules, rules,
refereeing, and other features related to athletic competition. As we discuss below, they also negotiate post-season championship
participation, media rights, and other economically meaningful financial issues. Teams play the majority of their games against teams in
their conference, and for many conferences there is an annual championship There are 10 conferences in total and they are generally
grouped in the “Power 57 conferences and the “Group of 5” conferences. The Power 5 conferences, which serve as the basis of our
analysis include the Big Ten, Pac-12, Big 12, Southeastern Conference (SEC), and the Atlantic Coast Conference (ACC).

7 Though some Power 5 schools have negative net revenues at the athletic department level, all Power 5 schools have positive net
revenue when looking only at revenue generating sports, so there is clear opportunity for rent sharing when considering revenue sports
as a separate entity within the athletic department, as we do in this paper

8 This means, of course, that our estimates do not necessatily speak to the economics of other intercollegiate athletic programs.

9 This potential for meaningful rent-sharing may be further exacerbated by the fact that athletic departments are legal non-profit
enterprises that may find it undesirable or unseemly to show large and persistent excess revenue on their balance sheets.



What is the ultimate incidence of these economic rents? To study this, we estimate rent-sharing
elasticity regressions following the recent literature in labor economics (Lamadon, Mogstad, and
Setzler 2022; Kline et al. 2019). We focus on rents flowing to other sports in the athletic department
(in the form of higher spending on these other sports), spending on athletic facilities, and salaries for
coaches and other allied personnel who (unlike the players) are not subject to any compensation
constraints set by the NCAA.

Our main results are based on a series of panel fixed-effects OLS regressions that include
college and year fixed effects, and we measure changes in rents using within-college-over-time
variation in the total revenue generated from football and men’s basketball programs. We find that
increases in revenue generated by the football and men’s basketball programs are partly reinvested
directly into those sports as increased spending, with an estimated own-sport elasticity of 0.82, which
corresponds to $0.31 of every dollar brought in by football and men’s basketball programs being spent
on football and men’s basketball. Since these sports at Power 5 schools are almost always profitable
(with revenue exceeding expenses, often substantially), the fact that the estimated elasticity is below
one means that the reinvestment of revenues in these programs is less than dollar-for-dollar — i.e.,
there is meaningful residual income that is not spent on these two sports. In addition, the income
limits for athletes imply that very little of the increased own-sport spending directly flows to the
athletes. Instead, we predict that much of this increased spending within the football and men’s
basketball programs to be on other factors such as facilities spending and coaches’ salaries — a fact we
empirically document below.

Using the same rent-sharing specification, we find that the rents not reinvested in football and
men’s basketball programs are instead transferred to other parts of the athletic department. We
estimate cross-sport rent-sharing elasticities for all other sports, women’s sports, and other men’s
sports of 0.42, 0.41, and 0.42, respectively.!? These results imply that for every dollar of football and
men’s basketball revenue, $0.11, $0.07, $0.04 are spent on all other sports, women’s sports, and other
men’s sports, respectively. We also estimate rent-sharing elasticities using data covering salaries for
football coaches, salaries for non-football coaches, administrative compensation, and spending on
facilities. For each of these outcomes, we also find meaningful rent-sharing elasticities of 0.40, 0.31,
0.45, and 0.86, respectively. Again, converting to shares, these estimates imply that $0.03, $0.03, $0.09,
and $0.20 are spent on each of these outcomes per dollar of football and men’s basketball revenue.'*

In theory, the estimated increase in spending on coaches and administrative staff need not
represent rent-sharing. Instead, it could represent “skill upgrading” as colleges use the unexpected

increases in revenue to hire higher quality coaches and trainers. We assess this alternative explanation

10 Throughout this paper, the “all other sports” category is the sum of women’s sports and all other men’s sports (excluding football and
men’s basketball).

11'When comparing the magnitude of the estimates across football and non-football coaches, it is important to remember that there are a
far greater number of non-football coaches in an athletic department. Therefore, the equal spending in aggregate does not reflect the
benefit to each individual coach.



using panel data on the identity of each football head coach in our sample. We find that increases in
football and men’s basketball revenue does not lead to increased head coach turnover. We also
estimate similar rent-sharing elasticities when we identify rent-sharing only for head coach “stayers”
(i.e., head coaches who remain at the same college). Specifically, we demonstrate robustness to
including a full set of college-by-head-coach fixed effects and find similar rent-sharing elasticity
estimates as in our main results. We thus conclude that skill upgrading is not the primary explanation
for the estimated increase in coaches’ salaries and instead primarily represents rent-sharing by these
coaches.

Finally, we explore effects on institutional support — the amount of money transferred from
the university to the athletic department — and find elasticities very close to zero (ranging from -0.2 to
0.01 depending on the exact specification), which correspond to shares between -$0.01 and $0.01 per
dollar of football and men’s basketball revenue. This demonstrates that increased revenues are not
simply reducing the institutional support from the university, a fact that is not surprising since the
Power 5 conferences in our sample are largely self-contained economic enterprises.

To interpret these estimates as rent-sharing elasticities, we must assume that the within-college-
over-time variation in revenue is plausibly exogenous with respect to other determinants of outcomes
such as expenses and salaries. Including college and year fixed effects account for some of the most
obvious threats to the validity of this assumption (such as national trends or shocks affecting all
colleges), but there is also the possibility of confounding common shocks that affect revenue across an
entire athletic department. Without accounting for such common shocks, we might erroneously
conclude there is rent-sharing from football and men’s basketball to other sports, while in reality, our
estimates would simply reflect the impact of common shocks.

To address this challenge, we extend our panel fixed-effects specification and implement the
difference-in-differences strategy developed in the rent-sharing analysis in Lamadon et al. (2022). This
exercise supports our causal interpretation given the absence of substantial pre-trends in any of the
other outcomes in the years leading up to a sharp change in football and men’s basketball revenue.
Immediately after the increase in revenue from football and men’s basketball, we see sharp increases in
spending for those sports as well as sharp increases in spending on all other sports, but no clear change
in the revenue of other sports. These results support our interpretation that the causal chain runs from
the change in economic rents generated by the revenue sports causing changes in spending on both
revenue and non-revenue sports. We see a similar pattern for facilities spending and coaches’ salaries.
The lack of any clear changes in revenue generated by other sports provides evidence against
substantial bias arising from college-wide “common shocks” in our main OLS results.

To provide a broader context for our rent-sharing estimates, we next study the distributional
consequences of rent-sharing in college sports. One group benefitting from this rent-sharing are
athletes playing in non-revenue sports at the college. As a result of the rent-sharing we estimate, these

athletes likely benefit on both the intensive and extensive margin. That is, in some cases the very



existence of these sports may be dependent on revenues from football and men’s basketball (or on
transfers from the university), since most of these other sports consistently operate with losses. In
addition, athletes in these sports likely enjoy better facilities and other amenities as a result of the
increased spending. Rent-sharing in college sports thus creates additional athletic opportunities and
increases spending available for sports that do not consistently generate enough revenue to cover their
costs.

There are a variety of mechanisms supporting such transfers within athletic departments. Title
IX regulations require (among other things) that colleges provide equal opportunities for athletics
across genders.' This creates an effectively mechanical relationship between spending on scholarships
for football and men’s basketball and spending on scholarships for women’s sports. The relationship
for other types of spending on women’s sports (e.g., coaches’ salaries and facilities) is less mechanical
but could also be influenced by Title IX. However, the connection between the spending on other
men’s sports, coaches’ salaries overall, and total spending on athletic facilities is well outside of the
scope of Title IX, and these results represent rent-sharing that we do not believe to be related to any
prevailing regulations. In fact, given the requirements of equality of opportunity across sports by
gender, it might be reasonable to expect /ss rent-sharing between football and men’s basketball and
other men’s sports, since such rent-sharing “uses up” resources that could otherwise be used to help
meet the requirements of Title IX."®

Regardless of the underlying mechanism, rent-sharing across the various parts of the athletic
department creates distributional concerns if there are meaningful differences in the economic
circumstances of athletes across sports. To examine this question, we gathered complete roster data on
the high school and hometown of every athlete at the “Power 5 FBS colleges in 2018, and we merged
this data with neighborhood socioeconomic characteristics. We estimate that the average football and
men’s basketball athlete went to a high school with a median family income at the 49th percentile of all
high schools, while the average athlete playing other sports went to a high school with a median family
income at the 60th percentile. Football and men’s basketball athletes are also more likely to have gone
to high schools with low levels of parental education and high poverty.

We investigate these socioeconomic differences by race using a machine learning algorithm to
predict student race using first and last names, and we find that for both Black and White athletes,
football and men’s basketball players come from lower-income neighborhoods than players of all other

sports. Additionally, we find that across all sports, Black athletes come from high schools with lower

12 Title IX requires athletic departments to provide equal accommodation and opportunities in three broad areas: student interests and
abilities, athletic benefits and opportunities, and financial assistance. It does not, however, require an equal number of men’s and
women’s sports or athletes. For financial assistance, it similarly requires reasonable opportunities for proportionate awards of financial
aid given the composition of athletes in men’s and women’s sports, but does not require an equal number of scholarships to be awarded
to men and women (U.S. Department of Education 2020).

13 Based on our roster data, women’s sports have an average of 25.7 players per team compared to 22.9 players per team for men’s sports
other than football or basketball. Along with our main rent-sharing elasticity estimates, the rough similarity of these numbers suggests
that while women’s sports receive larger transfers from football and men’s basketball activities in the aggregate, transfers on a per athlete
basis are similar between women’s and men’s non-revenue sports.



median family income than White athletes, and these Black-White differences are particularly large for
football and men’s basketball. We conclude from these results that rent-sharing in intercollegiate
athletics effectively involves a transfer from students who are more likely to be Black and to be from
poor neighborhoods to students who are more likely to be White and to be from higher-income
neighborhoods.*

The next section provides background on intercollegiate sports in the US, discusses the related
literature, and describes the various potential recipients of rent-sharing. Section 3 describes the data
sources used in our empirical analysis. Section 4 reports the rent-sharing elasticity estimates. Section 5
discusses the distributional consequences that we estimate using our roster data. Section 6 briefly
discusses the responses of universities to various threats to the rents that we have characterized in this
paper. These threats include recent litigation relating to the constraints on player compensation, recent
legislation that removes some of the limits on player compensation, and the ongoing global
coronavirus pandemic; in each case, we discuss how the university responses are consistent with the

results from our rent-sharing analysis in this paper. Section 7 concludes.

I1. Background

While intercollegiate sports are often described as student activities undertaken by amateurs,
the economic reality is that athletic departments have developed into complex commercial enterprises
that look far more like professional sports organizations than extracurricular endeavors. Kahn (2007)
and Sanderson and Siegfried (2015) provide comprehensive overviews of the economic development
of this enterprise. What is immediately apparent is that these sports represent meaningful economic
activity that is on par with a wide variety of other commercial ventures. Kahn (2007) notes that as far
back as 1999 the total ticket revenues for college football and men’s basketball exceeded the total ticket
sales of professional baseball, football, and hockey. Since that time, the commercial activities of athletic
departments have continued to expand. In the remainder of this section, we describe the economic
landscape of intercollegiate sports and provide more information about the specific categories where

rent-sharing may be occurring,

11 A. Intercollegiate Sports Business Models

We begin by characterizing the distinct “business models” within the set of FBS colleges. In
Figure 1, we use data from 2018 to summarize the business model of modern athletics departments
across two dimensions: (1) the share of athletic department revenues that come from the university (as

opposed to commercial ventures) and (2) overall athletic department revenues. The figure indicates

14 This paper presents the distributional consequences, but does not carry out a normative (welfare) analysis. Such a welfare analysis
would need to consider (among other things) the potential economic benefits of the estimated rent-sharing. For example, Stevenson
(2007) documents that the Title IX program caused an increase in college attendance and labor force participation for women. To the
extent that such an impact is partly related to increased opportunities for college athletes, changes to rent-sharing could have far-reaching
implications that we treat as outside of the scope of this paper.



two clear “clusters” of colleges. One cluster of colleges has generally low revenues overall and a large
fraction of revenue coming in the form of transfers from the university and/or the student body. The
other cluster in the lower-right corner contains colleges with meaningfully larger overall athletic
department revenues. For these colleges, the vast majority of overall revenue is generated by the direct
activities of the athletic department.

To formally determine the clusters of colleges, we use a standard 4-means clustering algorithm,
and the dashed line in Figure 1 represents a hyperplane that divides the sample of FBS colleges into
two distinct clusters based on this algorithm. As discussed above, the colleges in the lower-right cluster
correspond exactly to the subset of FBS colleges that are members of the so-called “Power 5 athletic
conferences: Big Ten, Pac-12, Big 12, Southeastern Conference (SEC), and Atlantic Coast Conference
(ACC). Based on the results of the clustering analysis in Figure 1, we focus our empirical analysis on
the colleges in the Power 5 conferences, since these are the colleges where intercollegiate athletics are
likely to generate substantial economic rents."

Athletic conferences serve a variety of functions including scheduling, establishing rules and
regulations, organizing officials, etc. Of greatest relevance to the questions in this paper, conferences
also serve as an organizing body for various economic activities. Conferences collectively sell broadcast
rights for all member colleges and receive payments from the NCAA based on the performance of
member colleges in postseason tournaments (Hobson 2014). These revenues are then generally split
evenly between member colleges. In 2017, each Power 5 conference had more than $250 million in
annual revenue from football and men’s basketball postseason tournament disbursements and media
rights alone (Sanderson and Siegfried 2018a).

To see the importance of conferences to athletic departments, consider the case of the Big Ten
athletic conference. In its 2018 fiscal year, the conference earned nearly $760 million in revenue and
paid out over $50 million to each of its conference members.*® This revenue came from many soutces
but among the largest were television contracts for broadcasting sports and the conference’s television
network, the Big Ten Network. There is widespread understanding that the value of these contracts is
largely driven by the football and men’s basketball programs, which can be seen by comparing the
value of these contracts based on which sports are covered. In 2012, ESPN signed a 12-year contract
to broadcast the three College Football Playoff games and four of the other most popular bowl games
for $7.3 billion, an average annual rate of $608 million (Sanderson and Siegfried 2018a)."” Similarly, the
CBS network contract for the sole broadcast rights to the NCAA men’s basketball tournament was

15 This is similar in spirit to the sample restriction that is made in the recent rent-sharing paper by Kline et al. (2019). In that paper, the
authors focus primarily on the firms receiving the most valuable patents; similarly, we focus on the most “profitable” athletic
departments, which are the ones most likely to engage in substantial rent-sharing.

16 While the Big Ten was the most financially successful conference in that year, it was not extraordinary within the Power 5 conferences.
For example, the Southeastern Conference (SEC) took in $660 million and paid out approximately $44 million in 2018 (Berkowitz 2019).
17 Historically, at the end of every season, the top teams across all conferences play in a series of post-season games known as Bowl
Games. These are generally paid on or around January 1st. In more recent years, teams have also engaged in a four team College Football
Playoffs (CFP) that pits the top 4 teams against each other in an attempt to identify a national champion. Both the bowl games and the
CFP generate large amounts of revenue for participating colleges.



renewed at the annual rate of $1.1 billion in 2017 through the 2032 tournament. By contrast, the 14-
year deal that ESPN signed to broadcast NCAA post-season tournaments for 22 other sports as well
as the international rights to the men’s basketball tournament and other smaller tournaments was
worth roughly $500 million, or $36 million annually (Shaw 2011).

The massive growth in the value of television rights and bowl payments can be seen in changes
in athletic conference revenues. Based on IRS-990 filings, the combined revenue of Power 5
conferences increased by nearly 260 percent from 2008 to 2018. By comparison, over the same time
period revenues for the NFL and NBA grew by approximately 90 and 110 percent, respectively.

Most of these conference revenues are distributed to the teams in the form of direct transfers,
and these transfers make up a meaningful portion of the budgets for the average department.
However, individual athletic departments also earn money in other ways such as gate receipts for
sporting events (i.e., ticket revenues), endorsement deals, and merchandise sales. Ticket sales and
donations generate the most revenue of the on-campus activities.*® In 2019, there were 19 colleges that
reported at least $20 million in ticket revenue from football alone (Berkowitz 2020). In addition to
ticket sales, the individual college endorsement deals with apparel manufacturers such as Nike, Adidas,
and Under Armour can be quite valuable — with the top teams receiving several millions of dollars per
year in both cash and merchandise (Kleinman 2019). For example, the contract for Auburn University
is the 10™ most valuable current contract, with an estimated value of $3.61 million in cash and $2.25
million in products per year. In our financial data for public Power 5 colleges, we find that ticket sales
and donations account for roughly 40 percent of total revenue across all colleges in 2018, with
corporate sponsorships, advertising, and licensing accounting for around 10 percent.

Examining athletic department revenue in addition to conference revenue provides a more
complete picture of the scale and growth of this commercial enterprise. Based on our data on athletic
department finances at public colleges and universities in the Power 5 conferences, average athletic
department revenue in our sample grew over 60 percent from 2008 to 2018 and now stands at nearly
$125 million. Most of this revenue comes from football, men’s basketball, and “non-sport revenue” —
a category that often includes valuable things such as television contracts and other media rights. Over
this time period, the net-income from revenue sports has increased as has the spending on all other
sports, coaches’ salaries, and administrative compensation. The increased spending on non-revenue
sports occurred alongside a 71 percent increase in the losses generated in those sports — losses that (at
least in the time series) appear to be funded partly by the rents generated by football and men’s
basketball.

Despite this growth in the commercial success of modern college athletics, the players are

largely prohibited from profiting from their participation. According to NCAA regulations, financial

18 A large fraction of donations to athletic departments has historically come from programs that require donations to purchase football
season tickets, so these donations should largely be thought of analogous to ticket revenue. This pricing system was common because
prior to the Tax Cuts and Jobs Act of 2017, 80 percent of the price paid in the form of a donation was tax deductible (Berman 2018).



support for players was historically limited to the official costs of tuition, fees, room and board, and
books. Estimates of these costs are dictated by the university’s financial aid office and apply to all
students. Partly driven by the controversy over the lack of payments for college players, in 2015
colleges in the Power 5 conferences allowed these aid packages to also include an additional stipend
that was meant to cover the “cost of attendance.” Again, this amount was dictated by the financial aid
office and there was some variation in the value of these packages across the colleges. In 2015 the
additional stipend at Boston College was $1,400 while at the University of Tennessee the stipend was
$5,666.%° These additional “cost of attendance” stipends are paid to all scholarship athletes and not just
those in football and men’s basketball, with athletes in other sports on partial scholarships receiving
partial cost-of-attendance stipends.

Beyond these stipends and scholarships, athletes have historically not been allowed to profit in
any way from their participation in these sports. For example, several athletes and their universities
have been sanctioned by the NCAA for infractions such as selling signatures and memorabilia for
relatively small dollar amounts and services such as tattoos (Schlabach 2011). Penalties for universities
involve, among other things, the forfeiture of games, returning revenue, bans on future post-season
play, and the removal of scholarships. In rare circumstances, coaches can be sanctioned with a “show
cause” penalty that makes it harder for other universities to hire them in the future (Auerbach 2014).2°
Players can also have their eligibility revoked, which means they are unable to play for any NCAA
program. During our sample period, players were restricted from profiting from the use of their name,
image, or likeness (“NIL”). In 2021, however, the NCAA adopted a policy allowing athletes to engage
in NIL activities (NCAA Media Center 2021). Notably, these funds would come from outside of the
school’s athletic department and would likely only impact these rent sharing estimates to the degree

they impact philanthropic giving to the school.

I1.B. Previous Research Examining Economic Rents in College Athletics

There is some previous research examining related questions about the economic rents
generated by college athletes. Of particular relevance to our questions regarding rent-sharing and
potential compensation for athletes, a number of studies have attempted to calculate the marginal
revenue product (MRP) for each football player. These efforts mostly follow the methods proposed by
Scully (1974) and date as far back as Brown (1993), which attempts to calculate the MRP of elite
college football players. Using a small sample of colleges, Brown (1993) finds that each NFL draft pick

was associated with $500,000 in extra revenue for a college. Brown (2011) updates this estimate to

19 A recent study on the impact of these cost-of-attendance stipends found that higher additional allowance amounts were positively
correlated with average football recruit quality in the year following the rule change (Bradbury and Pitts 2018).

20 Recently, the potential scope of penalties and enforcement has increased. In 2017, 10 individuals were charged with a variety of federal
crimes including bribery and wire fraud for their roles in a system to pay high school and college basketball players to steer them towards
particular colleges (Staples 2019). During the course of the trial, tape recordings were introduced that either documented or suggested
that college coaches were aware of payments goings to these athletes.



include more colleges and finds that by 2005 an NFL draftee was worth around $1 million for a college
on an annual basis. Lane, Nagel, and Netz (2014) take a similar approach in estimating marginal
revenue products of men’s college basketball players. More recently, a series of papers have used
recruiting rankings to estimate the MRP of college football and basketball players (Borghesi 2017;
2018; Bergman and Logan 2020). An advantage of this approach is that it leverages a metric of skill
that is measured prior to an athlete entering college and is available for all players. These studies
provide consistent evidence that the estimated MRP for players exceeds the scholarship value for all
recruits of the quality that typically attend Power 5 colleges — with an even larger gap for the highest-
skilled athletes. One difficulty in interpreting these studies is the potential for reverse causality — that is,
do high-revenue colleges attract good athletes, or do good athletes increase revenues for colleges?
Including college fixed effects can address this difficulty if the college-specific factors are time-
invariant, but this reduces the estimated MRP by roughly 70 percent (Bergman and Logan 2020).
Additionally, there are several time-varying factors such as new coaches or better facilities that could
simultaneously increase revenue and attract higher-skilled athletes, which could bias estimates of the
athlete’s MRP.

Other authors have also attempted to calculate whether certain parts of the college sports value
chain are capturing excess rents. These studies primarily focus on a single part of the value chain in
isolation and lack the complete financial data that we have gathered in this paper. For example, Leeds,
Leeds, and Harris (2018) examine whether coaches obtain a greater share of the economic rents than
would be expected given their on-the-job performance. Similar to our results, they find that coaches
obtain a portion of the rents that exceed their on-the-job performance.

Finally, other authors have hypothesized that the existing system of rent-sharing results in a
shifting of resources between athletes with meaningfully different economic backgrounds. Perhaps the
clearest example of this would be Sanderson and Siegfried (2015), who discuss this possibility in their
argument for paying college athletes. However, we are not aware of existing research that empirically
examines the distributional consequences of the existing rent-sharing system. We are able to directly
address this question using our novel athlete-level data that matches high schools and hometowns to

neighborhood socioeconomic characteristics.

L.C. Potential Recipients of Rent-Sharing

Our primary goal of the rent-sharing analysis is to determine the ultimate economic incidence
of the rents created by football and men’s basketball programs. Rent-sharing generally refers to a
scenario where profits are shared with workers above and beyond payment of market wages. In our
setting, we interpret excess revenue generated by football and men’s basketball programs as rents, and
we study how these rents are shared within the athletic department. We focus on the following
potential recipients: (1) non-revenue sports (i.e., women’s sports and other men’s sports); (2) salaries

for coaches and spending on other administrative personnel in the athletic department; and (3)
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spending on athletic facilities. We provide background on each of these categories before discussing

our data.

I1.C.T “Non-Revenne” Sports

While the financial health of athletic departments is clearly tied to football and men’s
basketball, these two sports comprise a small share of the intercollegiate sports played at universities.
The Power 5 colleges in our sample offer 8.2 men’s and 10.8 women’s sports on average. While each
college chooses different sports, the most commonly offered sports for men (other than football and
men’s basketball) are golf and baseball. For women, the most commonly offered sports are basketball,
soccer, and tennis.

Figure 2 shows trends in average net revenue over time for football, men’s basketball, women’s
sports, and other men’s sports. Net revenue is defined as revenue minus expenses, and the average that
is reported is averaging across the Power 5 colleges in our sample. Figure 3 reports various panels that
depict histograms of the net revenue by these same categories of sports for the same sample of
colleges. Profitable activities are largely limited to two sports: football and men’s basketball.* While
the spending for these revenue sports is meaningfully higher, they still generate large surpluses with an
average net income in 2019 of $16.9 million. By contrast, the non-revenue sports have average net
incomes that are meaningfully negative with an average net income in 2019 of $-1.4 million.??

Non-revenue sports lose money despite the fact that athletes in these sports receive less
financial support per athlete than the revenue sports. For each sport, there is a maximum number of
full scholarship equivalent scholarships that can be awarded at each college. For most sports (i.e. nearly
all sports except for the revenue sports), this number is significantly less than the typical roster size and
most athletes receiving aid are on partial scholarships. Colleges are also limited by a maximum number
of athletes who can receive any athletics-related aid per sport. For example, in baseball there is a limit
of 11.7 tull scholarship equivalents that can be divided among up to 27 athletes. Football, men’s
basketball, and a few women’s sports (basketball, gymnastics, tennis, and volleyball) are what the
NCAA call equivalency sports. This means that the number of full scholarship equivalents is equal to
the maximum number of athletes that can receive athletics-related aid (NCAA 2017).

The clear distinction in net income across the categories of sports provides prima facie evidence
of rent-sharing across these activities. This is particularly true in light of Figure 1, which shows that

very little of the support for Power 5 conference athletic department comes from the university. This

21 The results in Figure 3 show that revenues exceed expenses for almost all of the football programs in our sample, which partly reflects
the fact that our sample is limited to colleges in the Power 5 conferences. Outside of the Power 5, we expect more football programs to
be unprofitable based on the measure in Figure 3. Our results show, however, that the oft-repeated claim that “most college football
teams lose money” is not true for colleges in Power 5 conferences.

22 These net incomes are adjusted by the imputation procedure to fix misreported revenue values described in Section III and Appendix
Section II. The average unadjusted net income of non-revenue sports was $-1.15 million
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runs contrary to the belief of many that these sports are largely financed by the university.?®> Given the
lack of institutional support, the only way for the Power 5 colleges in our sample to continue to offer

unprofitable sports is through a transfer of the rents generated by the profitable sports.

11.C.2 Salaries for Non-Athletes

The athletes participating in non-revenue sports are not the only likely beneficiaries of rent-
sharing in college athletics. Coaching salaries have grown substantially along with athletic department
budgets. As an illustrative example, consider the case of football coaches at Texas A&M University. In
1982, Texas A&M attempted to hire famed University of Michigan Coach and Athletic Director,
Glenn “Bo” Schembechler, for the then-record sum of $3 million over a 10-year period (Henning
2020). Fast forward to 2017, when Texas A&M hired Florida State Coach Jimbo Fisher at a fully
guaranteed salary of $75 million over 10 years. In addition, Texas A&M was forced to pay out
approximately $10 million to Kevin Sumlin, the coach who was fired to make room for Fisher.**

In our data, we find that the average total payments to football coaching staff at Power 5
public colleges and universities grew from $4.8 to $9.8 million from 2008 to 2018. Football coaches,
however, are not the only coaches enjoying large salary increases. Coaches for all other sports at Power
5 colleges have also seen their total salaries increase from $7.3 to $12.5 million, roughly a 70 percent
increase in just a decade. Similarly, there have been corresponding increases in spending on non-
coaching administrative salaries as well. From 2008 to 2018 these increased from $12.1 to $22.3
million. Over this same time period, the support for athletes in revenue sports increased from $3.6

million to $5.3 million — an increase of only 47 percent.?®

11.C.3 Athletic Facilities

The final category of rent-sharing that we examine is spending on athletic facilities. Unable to
lure athletes with competitive compensation packages, colleges have increasingly invested in lavish
athletic facilities containing a variety of amenities. For example, the University of Central Florida built
a $25 million facility that included a lazy river (Hobson 2017). Clemson University built a “football-
only” facility at a cost of $55 million that includes features such as laser tag and miniature golf
(Hobson and Rich 2015). Describing the facility, the athletic department spokesman said, “it’ll be their

home on campus, when they’re not in class.” In an analysis of 48 colleges in the Power 5 conferences,

23 There is a question about whether donations to athletic departments would otherwise go to the university and therefore represent a
subsidy from the colleges to the athletic department. The direction of this effect is unclear. Both Meer and Rosen (2009) and Anderson
(2017) demonstrate that athletic success leads to increased donations to the university. Similatly, Tabakovic and Wollmann (2019) find
that unexpected athletic success leads to more donations and increased research productivity for the university.

24 There was no language in Sumlin’s contract that lowered that buy-out amount if he went on to get another coaching job — which he
did as the coach of the University of Arizona (Kirshner 2018).

25 This support is based on an average aid book value of $36,889 in 2008 and $54,271 in 2018. The increase in the value of the aid reflects
both rising tuition and an increase in the generosity for non-tuition items.
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the Washington Post found that the colleges spend $772 million on athletic facilities, which represents a
nearly 90 percent increase in spending from 2004 (Hobson and Rich 2015).

While it could easily be argued that these lavish facilities constitute a meaningful fringe benefit
(i.e., compensation through non-wage amenities) — it is worth noting that professional athletes also
enjoy access to many luxurious facilities. That said, there has been a meaningful increase in the
spending on college facilities in recent years — much of which appears to be an attempt to compete for
athletes who cannot be paid a market wage. Describing the spending, a member of the University of
Colorado Board of Regents said, “By the time we’re done ... we’ll be right back behind them all again.
It’s a never-ending arms race to build shiny objects that appeal to 17-year-olds so they’ll pick us instead
of someone else” (Hobson and Rich 2015).

The largest facility expenditures are certainly for the revenue sports. However, all sports appear
to benefit from this spending. Describing the growth of facility spending, the Washington Post noted
that colleges “have built baseball stadiums, volleyball courts, soccer fields, golf practice facilities and ice
hockey arenas with money largely derived from powerhouse football teams and, to a lesser degree,
men’s basketball teams” (Hobson and Rich 2015).%

IT1. Data

To fully explore rent-sharing and its distributional consequences, we combine athletic

department financial data with roster data matched to neighborhood socioeconomic characteristics.

HI.A. Athletic Department Financial Data
Our data on athletic department finances comes from two primary data sources: (1) EADA

and (2) the Knight Commission. We discuss each of these in turn.

HI.A.1. Equity in Athletics Data Analysis (EADA)
The EADA data set covers 2003-2019, but we omit all years prior to 2006 from any analysis
because of data quality issues.?” Over this time petiod, we have data on 64 of the 65 teams in Power 5

conferences for all years, and coverage of all colleges for the final 11 years.?® The EADA contains a

26 Beyond the athlete’s enjoyment of these facilities, this spending benefits the multitude of architects, construction companies, and other
vendors that plan and build these facilities. The construction of numerous indoor training facilities has developed a growing cottage
industry of firms catering to this business. Consider the very existence of SportsPLAN — a firm that “provides specialized architectural
master planning, programming, design and personal services to architects, universities, colleges, and municipalities.” Describing the
increase in business over time, Joel Leider a SportsPLAN architect discussed that historically few teams had indoor practice facilities
outside of the Midwest. Now, most major colleges have indoor practice facilities, and more than 20 firms have entered the design space
for such facilities (Hobson and Rich 2015).

27 Academic years split the calendar year. For ease of discussion, throughout the paper we adopt the convention of refetring to years by
the end of the academic year, so 2003 refers to the 2002-03 academic year while 2018 refers to the 2017-18 academic year.

28 Prior to 2009, the University of Maryland does not report EADA or Knight Commission data. Data for Maryland is included when
available (2009-2019).
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complete accounting of revenue for the athletic department. This includes sport-specific data as well as
spending that cannot be directly attributed to a sport. However, these data do not provide any
information about the nature of spending or revenues within a sport.

Colleges are required to contribute to the EADA to receive Title IV funding (which includes
Pell Grants and direct federal student loans), but they maintain some discretion in how these data are
reported. We observe revenue and expenses separately for each sport, covering the 2005-2006 through
2018-2019 academic years. Colleges also report additional “non-sport” revenue and expenses that are
not allocated to a specific sport, which complicates some of our analysis. Examining the data carefully
reveals that colleges allocate non-sport revenue using different rules. This is most apparent when it
comes to the treatment of revenue received from conferences, which some colleges count as entirely
non-sport revenue while others allocate either all or in part to specific sports. Such funds include
payments for media rights as well as revenue-sharing for post-season activities. The amount of revenue
sharing is at the discretion of the conference. For example, revenue sharing in the Big Ten is quite
expansive and even includes large portions of each college’s football gate receipts (Dochterman 2013).
In addition, in some conferences the newer members receive only partial payments, and some
members who are banned from postseason play (e.g., for rules violations in previous years) do not
partake in the revenue sharing over bowl payments (Schlabach 2017).

While colleges exhibit variation in how they account for this money, it seems readily apparent
that it is primarily attributable in some way to football and men’s basketball. This can be verified by
looking at the colleges’” accounting. Using external data on the annual value of conference and TV
payments, Appendix Table OA.1 shows that fluctuations in these funds are associated with changes in
either non-sports revenue or sport specific revenue for football or men’s basketball. We find no
change in the revenue for the non-revenue sports. We also find evidence that these differences reflect
accounting practices rather than substantive differences in sources of revenue. Appendix Table OA.2
shows that identical changes in conference revenue appear almost entirely in football and men’s
basketball revenue for colleges that have low non-sport revenue shares on average, while for colleges
with high average non-sport shares these revenues appear in the non-sport category. Therefore, when
we consider fluctuations in revenue generated by revenue sports, we consider a composite variable that
combines football revenue, men’s basketball revenue, and non-sport revenue reported in the EADA.
This provides the most accurate measure of the economic rents available for sharing.

One concern with the EADA is data quality (Dosh 2017). While recent work finds that the
data performs well under simple data quality tests (Jones 2020; Tatos 2019), we find one significant
data quality issue that is particularly relevant for our rent-sharing analysis. Close examination of the
EADA data reveals numerous college-sport-year observations where the revenue and expenses are
exactly equal for non-revenue sports. While it is possible the data reflect actual economic
circumstances, we find this explanation highly unlikely for several reasons. Sport-specific spending

includes categories such as bills for travel, medical services, and other services that exhibit
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unpredictable variation across years. In addition, the revenue includes things such as gate receipts —
which also vary meaningfully across years in ways that are difficult to exactly forecast. The odds that
these variable revenues and expenses will exactly equal each other at the end of the year is unlikely,
even in sports that are intended to break even. In addition, observations with zero net income are
highly concentrated in particular college-years. Of the 907 total EADA college-year observations, 137
have a sport with zero net income, and 121 of these have eight or more sports with zero net income.

Given our interest in rent-sharing, the nature of data manipulation is important to understand.
Obviously, a sport can achieve zero net income by either an artificial change in revenue or in spending.
In Appendix Section II, we present a variety of pieces of evidence that support the argument that
colleges are inflating revenue rather than deflating costs. Perhaps the most compelling is that we find
that instances where a college reports exactly zero net income is associated with a meaningful change
in the within-sport revenue for the year. We do not detect a similar relationship with a change in costs.
Therefore, we interpret a sport-specific observation with zero net income as a likely misreporting of
revenue and not costs.

To address this problem, we impute revenue for the small subset of observations where the
reported net income leads to our concerns about data manipulation. More information about the
inclusion criteria and the imputation methods are contained in Appendix Section II. Ultimately, our
imputation procedure represents an effort to appropriately classify revenue in particular categories.
Our procedure leaves college-level total revenue unaffected as we make corresponding changes to the
“non-sport” revenue of each college after every sport-level imputation. Overall, revenue is imputed for
only 9.6 percent of all college-sport-year observations, and we show below that all of our main rent-
sharing elasticity estimates are robust to either not imputing any data or dropping all imputed

observations.

H1.A.2. Knight Commission data

The EADA data set has the advantage of wide availability across both college and years, but
the data does not have specific accounting variables beyond the aggregate revenue and spending by
sport, which limits what we can observe regarding the internal operations of athletic departments. We
therefore supplement the EADA financial data with data from the Knight Commission — an
organization formed in 1989 with a mission to “strengthen the educational mission of college sports.”
As part of this mission, the Knight Commission maintains the College Athletics Financial Information
(CAFI) database. This database is a compilation of financial information submitted by public
universities — which are required to disclose additional information about the budgets of their athletic
departments. An advantage of these Knight Commission data is that they provide a far more granular
view of the revenues and expenditures of modern college athletic departments. However, only public
universities are required to disclose the information that underlies the database. For this reason, our

Knight Commission data only contain information from 46 of the 65 Power 5 colleges that are in the
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EADA data, excluding private colleges such as Stanford University, the University of Notre Dame,
and Northwestern University. These data are available from 2005-2018 and contain 595 total college-
year observations.

Despite the limited coverage in terms of the number of colleges, the Knight Commission data
contain a number of important financial variables that are critical to our analysis, including detailed
revenue categories such as ticket sales, donations, sponsorship and advertising, institutional support
(student fees and general university/government funds), and a revenue category that includes NCAA
and conference disbursements from postseason tournaments and TV contracts. The Knight data have
similarly detailed information on expenditures including total compensation for coaches and

administrators, expenditures on athletic facilities and equipment, and total student aid for athletes. 2°

11.A.3 Athletic Department Financial Data Summary Statistics

Summary statistics for variables from both the EADA and Knight Commission datasets are
displayed in Table 1. It is clear that football and men’s basketball sports bring in far more revenue than
all other sports, with an average of about $60 million for football and men’s basketball (or $90 million,
including non-sport revenue), compared to about §7 million for other sports. Table 2 displays average
revenues and expenditures as a share of athletic department revenue. Football, men’s basketball, and
non-sport revenue account for 92 percent of total athletic department revenue, with about 34 percent
of total revenue being spent directly on football and men’s basketball. By contrast, women’s sports and
men’s non-revenue sports account for only 7 percent of the athletic department revenue, with 25
percent of the overall revenue being spent on these sports. Turning to additional measures from the
Knight Commission, the largest categories of expenditure in the Knight database are on facilities
spending, administrative compensation, and coach compensation, which account for 21, 18, and 18
percent of athletic department revenue, respectively. In Appendix Table OA.3, we show summary
statistics for private and public colleges separately; public schools tend to spend less on non-revenue

sports than private schools, although the differences in our sample are not large.

HI.B. Student Roster and Demographic Data

Our second main data set measures the demographics and neighborhood socioeconomic
characteristics of athletes participating in each sport. We obtained complete roster data from each
college in our sample by scraping athletic department websites in October 2018. While each college
differs in the format of their roster, a consistent feature is that the hometown and previously-attended
school (most often the athlete’s high school) are both typically listed. Using the scraped roster data, we

match athletes to their respective Census Designated Place (CDP) and county, and we able to match

29 Data from the Knight Commission draw upon publicly available tax documents, and therefore these measures may not include direct
payments from non-university sources (for example, contracts between coaches and shoe companies).
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93.4 percent of athletes where a U.S. hometown is listed.>* Appendix Table OA.20 shows sample
statistics on the number of athletes observed with each characteristic and the number matched to
specific cities, counties, and public high schools.

We match athletes to their specific high school because for many athletes this would provide a
better measure of their neighborhood. Due to data constraints, matching high schools for athletes is
more difficult than matching to CDP and county. For example, the “previous school attended” is most
often a high school but at times is a previous college. In addition, some students attend preparatory
schools, private schools, or training academies, which may be less informative about an athlete’s family
background. Therefore, we only attempt to match athletes to the set of public high schools in the
county (or counties) of their hometown. We then merge the matched roster data with socioeconomic
statistics from the 2000 Census SF3 and SF1 files, imputed to 2010 census tract geographies. We
aggregate the tract-level census data to the high school level using tract-level data on high school
catchment areas. We provide more details of the matching and merging procedures in Appendix
Section I.

Lastly, we predict the race of each athlete using an open-source machine learning software
package that predicts race based on first and last name using voter registrations as training data (Xie
2021). We evaluate the predictions of the package by comparing to publicly availably roster
photographs for a random subsample. Using the photographs, we manually code race based on skin
tone, and we find that the predicted race matches our manual coding 74 percent of the time for Black
athletes and 66 percent of the time for White athletes.” The race prediction protocol we follow is
described in more detail in Appendix Section III. We are left with a final analysis dataset of 15,184
athlete-sport observations for which all census variables are matched, from an original roster dataset of
35,721 athlete-sport observations.

For students whose hometowns are reported in the roster dataset, we also match to city-level
demographics. The matched dataset is larger using city-level demographics instead of high school
neighborhood demographics (27,737 observations instead of 15,184); however, matching at the city
level rather than high school level is coarser and aggregates over the economically meaningful
socioeconomic disparities that exist between high schools within a city. We therefore choose the
school-based matching as our preferred dataset, and we verify that all of the patterns we document are

robust to using the dataset based on hometown instead (see Appendix Table OA.23).

11.C. Other Data

30 This is done using fuzzy text matching for the hometown listed for the athlete. We also match by hand any listed hometowns that
appear in the roster data 10 or more times but are not matched by the algorithm. This solves problems such as matching common
alternative names; e.g. this matches all athletes with “Brooklyn, NY”” listed as their hometown to the New York, NY CDP. The fraction
not matched is largely consistent with the share of foreign athletes participating in NCAA sports.

31 Note that the manual process is intended to code up perceived race, while the voter registration data is based on self-reported race. As
a result, the machine learning algorithm will not match the manual coding both because of classification errors and because perceived and
self-reported race do not always line up.
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Our data on public high schools comes from the Stanford Education Data Archive school
directory (Reardon et al. 2018). The crosswalk between census tracts and high schools is created using

data on the intersection of census tracts with high school catchment areas in 2017.3%2 All dollar figures

are converted to 2018 USD using the CPI-U.

IV. Rent-Sharing in Intercollegiate Athletics

In order to fully understand the scope of rent-sharing in intercollegiate athletics, we examine
the relationship between the revenue earned by football and men’s basketball and a variety of
economic outcomes. We begin by estimating a series of panel fixed-effects regressions that examine
how changes in the revenue generated by football and men’s basketball impact non-revenue sport

spending, non-athlete salaries, and facilities spending.

IV A. Panel Data Estimates

If other parts of the athletic department are sharing in the economic rents earned by football
and men’s basketball, then we should observe a systematic relationship between the spending on these
other outcomes and the revenue earned by football and men’s basketball

As described above, we consider football and men’s basketball revenue to be the sum of sport-
specific revenue (for the two revenue sports) plus non-sport revenue.3® Using this as our key right-

hand side variable, we estimate the following panel fixed-effects regression:
log(yi:) = yi + 8; + B log(FB/MBB revenue + non-sport revenue) ;; + € (1)

where i indexes schools and t indexes years, and ¥; and §; are school and year fixed effects,
respectively. The outcome variable y;; is included in logs so that the key coefficient § can be
interpreted as a rent-sharing elasticity. The key identifying assumption for the estimate to represent a
causal rent-sharing elasticity is that the error term is uncorrelated with unobserved determinants of y;;

conditional on school and year fixed effects.

32 These data were provided to us by Peter Bergman, with the original data coming from Maponics (2017).

3 One unusual aspect of this specification is that we are estimating a rent-sharing elasticity using gross revenue on the right-hand side,
rather than net revenue or value-added. This is somewhat non-standard within the recent labor economics literature on rent-sharing (see,
e.g., Kline et al. 2019 and Lamadon et al. 2022), but this specification is necessary given inherent limitations in our data. Specifically, we
do not observe school-sport-specific measures of non-labor and other intermediate costs, so we cannot calculate net revenue accurately.
This limitation provides another motivation for the instrumental variables analysis reported in the Online Appendix, since we can
plausibly assume that the instrument isolates variation in gross revenue that is orthogonal to unobserved determinants of non-labor costs.
This means that the variation in gross revenue isolated by the instrument reflects variation in rents that can be shared within the athletic
department. The similarity between the IV and OLS estimates should alleviate concerns about using gross revenue on the right-hand side
in our setting.
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Table 3 reports OLS estimates of equation (1) for a range of different outcomes. Standard
errors are clustered at the college level throughout.3* The first column of Panel A contains the
estimated effect on football and men’s basketball spending. This estimate suggests a relatively large
“own-sport” spending elasticity of 0.82. Columns (2) through (4) provide estimates that help to
understand the amount of revenue sharing with other sports. For example, the estimate in column (2)
describes the change in spending for all other sports and finds an elasticity of 0.416. Breaking out all
other sports into women’s sports and other (non-revenue) men’s sports leads to similar elasticity
estimates (columns (3) and (4)). The results in Table 3 combine public and private schools; in the
Appendix we show that private schools have slightly smaller rent-sharing elasticities than public
schools (Appendix Table OA.7).

We can convert elasticities to effective shares by multiplying each elasticity by its respective
category’s spending as a share of total athletic department revenue. We then divide by the share of
total athletic department revenue which is accounted for by football, men’s basketball, and non-sport
revenue. Using this method, the own-sport elasticity of 0.82 corresponds to $0.31 of each dollar
brought in by revenue sports being spent on football and men’s basketball (see Appendix Table
OA.11). Since 92 percent of athletic department revenue is accounted for by football, basketball, and
non-sport revenue, the share of total athletic department revenue spent on football and men’s
basketball is nearly the same: $0.28 of each additional dollar of athletic department revenue is spent on
football and men’s basketball. About $0.11 of every marginal dollar brought in by revenue sports is
spenit on non-revenue sports.

An immediate concern with interpreting these results causally is that there could be school-
level shocks that affect spending in all sports, which has nothing to do with rent-sharing from football
and men’s basketball to other sports. One way to address this concern is to include conference-by-year
fixed effects. This throws away some variation that we may think is plausibly exogenous (such as
variation in conference payments over time), but if school-wide shocks are correlated across schools
within a conference, then this specification can assess bias from common shocks. Panel B of Table 3
reports the estimates from a specification that also includes conference-year fixed effects, and the
results are remarkably similar to those without these additional controls.

Another way to investigate this concern is to estimate the direct relationship between football
and men’s basketball revenue and the revenue generated by other sports. To do this, we include
revenue generated by other sports as the outcome in equation (1). If a confounding factor is increasing
revenue across all sports simultaneously, then this analysis will estimate a positive and statistically

significant estimate of 8. These estimates are reported in Table 6. For both specifications with and

34 In Appendix Tables OA.8 and OA.9, we report wild bootstrap p-values that allow for clustering by conference instead of college. The
p-values are slightly larger in some cases than the conventional p-values based on ordinary clustered standard errors, but our statistical
inference does not change for any of the outcomes reported in Table 3 and Table 4.
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without conference-year fixed effects, we find no evidence of a statistically or economically significant
relationship between the revenue generated by football and men’s basketball and the revenue
generated by the other sports in an athletic department.® This provides additional evidence that our
estimates in Table 3 are not simply reflecting a general economic improvement across sports in the
athletic department, but rather genuine rent-sharing within the athletic department.

To further assess the validity of the causal interpretation of our main results, we next
implement the difference-in-differences methodology for rent-sharing developed in Lamadon et al.
(2022). This procedure provides a clear visual depiction of the variation in the data underlying our
panel fixed-effects estimates. It does so by exploiting variation in the changes in revenue over time to
create treatment and control groups and then presents an event study figure based on averages of these
treatment-control comparisons.

Specifically, for each year between 2006 and 2018 we measure the annual change in the
revenue for the sum of football, men’s basketball, and non-sport revenue. Colleges with an above-
median increase in this change are classified as a treatment group, and the remaining colleges serve as
the control group; i.e., treatment, T;(ty), is defined as
1{A(FB/MBB revenue + non-sport revenue)ito} > median, , where median;, is the median
change in revenue across colleges between years ty — 1 and ty. We then estimate the following

regression model each year (ty) between 2006 and 2018:

AYy = a4+ Yi- _ (o) * Ti(to) + 2= _a 6x(to) + €5 2

where k = t — t is the relative event time given treatment year, Oy (to) are event time dummies, and

ay (to) are event time dummies interacted with the treatment indicator. We calculate running sums of

the aj, estimates as 6, (t) = ;?: _4@;(t) and calculate simple unweighted averages of the running
sums as Oy = %2218 - 0, (t). We then graph the 6 estimates in an event study figure and normalize
9_1 = 0.

Figure 4 reports these event study estimates for rent-sharing between revenue and non-revenue
sports. Panel A contains the estimates for the change in revenue for football and men’s basketball. As
would be expected if the procedure was accurately identifying revenue shocks, the trend in revenue
prior to the treatment year is largely flat and then swiftly increases for colleges that experience a
revenue shock compared to those that do not. For Panels B through E, we provide estimates for the

same procedure for expenses for football and men’s basketball, all other sports, women’s sports, and

35 We write that the estimates in Table 6 are not economically significant because all of the elasticity estimates are small in absolute
magnitude (always less than 0.2), and the estimates are also always at least 60 percent less than the magnitude of the corresponding
expenses clasticity estimate in Table 3. The estimates are somewhat imprecise, however, which is one reason why we complement these
results with the instrumental variables estimates discussed in more detail in the Online Appendix.
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other men’s sports, respectively. To ease interpretation, in each figure we include a solid line
representing the change in revenue from Panel A, and dashed lines indicate bootstrapped 95-percent
confidence intervals. Consistent with the results in Panel A of Table 3, Figure 4 shows that the
increase in revenue leads to an increase in spending for football and men’s basketball. However, as in
Table 3, this increase is not one-for-one. The other panels show there is also a meaningful increase in
spending for the non-revenue sports.

Importantly, the estimated event study coefficients for spending on these sports prior to the
treatment year were largely flat and fairly close to zero. The pattern of these estimates combined with
the lack of a relationship between revenue from football and men’s basketball and the other sports
supports a causal interpretation of our panel data estimates rather than simply a continuation of pre-
existing trends in spending. Further supporting the causal interpretation are the patterns in Figure 5,
which show no similarly-clear increase in revenue for the other categories of sports. In fact, the
revenue for women’s and other men’s sports seems to very slightly decline just after a revenue shock,
perhaps because fans of both women and men’s basketball, for example, substitute going to men’s
basketball games during an especially successful men’s basketball season. Thus, increases in football
and men’s basketball revenue are not associated with simultaneous increases in revenue of other
sports, and lead to fairly immediate increases in spending on these other sports.

Finally, the results in Figure 4 allow us to draw some conclusions about the dynamic nature of
rent sharing. The expenses for football, men’s basketball, women’s sports, and other men’s sports
showed immediate increases following the shocks, and similarly stayed elevated in the following years.
In fact, spending on women’s and other men’s sports continued to increase slightly two years after the
shock relative to schools without shocks, suggesting that there may be some impact of the revenue
shock a couple of years after it occurred. We investigate such dynamic responses more rigorously in
Appendix Table OA.13 by estimating models with distributed lags and lagged dependent variables. We
find that these results show that spending on football and men's basketball responds fairly immediately
and persistently, while for women's sports and other men's sports there is some suggestive evidence of
slightly more graduate adjustment over time. These results are consistent with the visual patterns
reported in Figure 4.

In the Online Appendix we report several additional specifications to further assess the
robustness of our main results. Appendix Table OA.10 shows that our results are robust to college-
specific linear time trends, removing non-sport revenue from the main independent variable, and
various alternative decisions on imputation and sample inclusion. We also find similar results in a case
study of the University of Utah moving into a Power-5 athletic conference in 2012, which led to a
sharp increase in football and men’s basketball revenue and increased conference payments (see
Appendix Figures OA.9 and OA.10). Lastly, we find broadly similar results using an instrumental

variables strategy that uses variation in conference payments to instrument for revenues generated by
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football and men’s basketball programs (see Appendix Tables OA.16, OA.17, and OA.18, and the
detailed discussion in Online Appendix Section IV). Overall, we interpret the broad similarity of our
results across the different specifications, samples, and empirical approaches as supporting a clear
causal interpretation: greater rents generated by football and men’s basketball lead to increased

spending on those sports and increased spending on the non-revenue sports, as well.

IV.B. Additional Rent-Sharing Outcomes

The discussion in Section II.C and the descriptive statistics in Table 2 and Appendix Table
OA.4 suggest that rent-sharing is not limited to the non-revenue sports but also extends to salaries for
football coaches, salaries for all non-football coaches, salaries for administrative personnel, and
facilities spending. Table 4 reports rent-sharing elasticity estimates for these additional outcomes, and
we find meaningful rent-sharing elasticities of 0.40, 0.31, 0.45, and 0.80, respectively. As in Table 3,
these results are robust to conference-year fixed effects.®® These elasticities imply that $0.03, $0.03,
$0.09, and $0.20 are spent on each of these outcomes per additional dollar of football, men’s
basketball, and non-sport revenue, as reported in Appendix Table OA.12. These marginal spending
shares are roughly the same as the average share for facilities spending reported in Table 2, but are
smaller than the average spending shares for all other measures.

To explore whether revenue from football and men’s basketball affects the university’s
finances, we also study the rent sharing with total institutional support: the amount of money
transferred from the university to the athletic department. There is no evidence that institutional
support is impacted by football and men’s basketball. The elasticities we estimate change signs based
on the specification used, and the associated shares reported in Appendix Table OA.12 are small and
not significantly different from zero. They range from -$0.01 to $0.01 received per dollar of football,
men’s basketball, and non-sport revenue. The negligible effect suggests that the additional revenue
brought in by football and men’s basketball is either spent on other sports, in other years, or is possibly
redirected to the university through something other than a change in institutional support. To further
demonstrate this point, the final column of Appendix Table OA.12 contains an estimate of the change
in the athletic department surplus. We find that an increase in revenue from football and men’s
basketball results in greater surpluses for the department. While the elasticity here is small, it is
important to remember that annual changes in revenue are much smaller than the overall athletic

department budget so we would not expect large percentage changes.?’

36 Note that the sample of colleges changes slightly because these measures are not available for all colleges, so Appendix Table OA.10,
Panel C confirms that the main results in Table 3 continue to hold within the subsample of colleges where we can measure these
additional outcomes.

37 The expenditure categories in Appendix Table OA.12 come from the Knight dataset and are not collectively exhaustive. Therefore,
they should not be added together with the estimated shares in Appendix Tables OA.11 using EADA spending categories, which would
include spending from these categories and thus should not be expected to sum up to one. Depending on the overlap of sport-specific
spending and facilities, coach, and other categories of spending, we can account for between $0.39 and $0.68 of every dollar brought in
by revenue sports in a given year. If schools attribute salaries for football coaches, salaries for all non-football coaches, salaries for
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Figure 6 contains the estimates from the same Lamadon et al. (2022) difference-in-differences
procedure as in Figure 4 for some of these additional categories. Across all spending categories, the
estimated change in spending prior to the increase in football and men’s basketball revenue is both flat
and close to zero, and there is clear visual evidence of increases in spending on these categories
following increases in revenue from these sports. This continues to provide evidence supporting the
causal interpretation of our rent-sharing elasticities and indicates additional recipients of rent-sharing
within the athletic department.

Finally, we also examine the robustness of our rent-sharing estimates to alternative measures of
spending. As we note above, there are some concerns with EADA sport-specific financial data where
colleges appear to manipulate data to result in exactly zero dollars of net income for many years.
There could be a concern that our attempts to correct these data do not fully account for potential
manipulation of spending data and therefore may bias our estimates of rent sharing across sports.
While we believe our efforts appropriately adjust the data, we supplement our main estimates with
alternative measures of spending that do not use the EADA sport-specific spending variables and
therefore avoid the concerns over measurement or reporting error associated with these variables.

Results using these alternative spending data are shown in Appendix Table OA.4 alongside our
baseline specification from Table 3. The alternative expense measures from the Knight data used as
dependent variables are total football spending, non-football spending, and a proxy for other sport
spending that subtracts the various categories used in Table 4 from total spending in the Knight data.
The measure is intended to approximate the amount of spending on athletes outside of football and
can be created without using the EADA data. The estimated elasticity for football spending is 0.69,
which is slightly smaller than our baseline specification in Column 1 of Table 3.2 The elasticities for
non-football spending and the proxy for other sport spending are 0.53 and 0.42, respectively. These
are very similar to the elasticity reported in Column 2 of Table 3, which measures non-revenue sport

spending directly using the EADA data.

IV.C. Rent-Sharing or Skill-Upgrading?
An alternative interpretation for the increase in spending on coaches’ salaries and
administrative staff is that the results represent “skill upgrading” as colleges use the unexpected

increases in revenue to hire higher quality coaches and athletic trainers at higher wages. We assess this

administrative personnel, and facilities spending to particular sports when filling out EADA forms, then there is more ovetlap between
the categories in the Knight Commission dataset and the EADA dataset, and we can account for less (closer to $0.39 per dollar), whereas
if schools attribute these expenditures separately, we can account for closer to $0.68 of each dollar brought in by the football and men’s
basketball teams. The remaining $0.32 are either saved for future years or spent on categories not included in our data sources. It should
also be noted that the surplus measure used in Appendix Table OA.12 is the ratio of revenue to expenses (rather than revenue minus
expenses) so the variable can be log transformed like the other expenditure categories. This means it should also not be expected to sum
up to one with any expenditure categories, even if the individual measures were mutually exclusive and collectively exhaustive.

38 This is unsurprising given this measure excludes spending on men’s basketball and the relative amount of overall spending between
these sports. Since we do not observe sport-specific expenses in the Knight data for any other sports besides football, the non-football
spending proxy includes men’s basketball spending.
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alternative explanation by collecting panel data on the identity and total compensation of every head
football coach in our sample from USAToday.com, and we use this data to estimate whether the
greater revenue from football and men’s basketball leads to greater head coach turnover. We also
report results from alternative specifications that include college-by-head-coach fixed effects, which
isolates the change in salaries for the same coaches and therefore eliminates the possibility of skill
upgrading. The inclusion of these additional fixed effects means that rent-sharing is more narrowly
identified from head coach “stayers” and is similar to the strategy used in Lamadon et al. (2022). By
conditioning on the football team’s head coach not leaving, we identify rent-sharing as increased
spending on the head coach and the rest of the football coaching staff that cannot be due to
“upgrading” the head coach.*

Table 5 reports these additional results. Column (1) of Panel A shows that we find no evidence
of increased head coach turnover in response to increases in revenue from football and men’s
basketball; the point estimate is small and statistically insignificant. The results in columns (2) and (3)
show broadly similar results comparing specifications with and without the additional college-by-head-
coach fixed effects (comparing Panel B to Panel A). If we take the ratio of the rent-sharing elasticity
estimates for football coaching staff salaries across the two specifications, we find that the estimate in
Panel B is 87 percent of the estimate in Panel A, suggesting that skill upgrading can only account for at
most 13 percent of the overall rent-sharing elasticity estimate. The results for head coach salaries are
much noisier, which makes it hard to assess the importance of skill upgrading using these results, but
the ratio of point estimates again implies a relatively small role for skill upgrading (31 percent). When
combined with the additional robustness analysis reported in the Online Appendix, we conclude that
skill upgrading is unlikely to be the primary explanation for the estimated increase in football coaches’
salaries and that our main results largely reflect genuine rent-sharing from the athletic department to

coaches.*°

V. Distributional Consequences of Rent-Sharing

The previous section reported a wide range of rent-sharing elasticities in intercollegiate
athletics. We next consider the potential distributional consequences of this rent-sharing.** Our rent-
sharing estimates suggest that one group of beneficiaries is the participants in non-revenue sports. For
example, our analysis shows meaningful rent-sharing with the coaches of these non-revenue sports —

which will be accounted for in the data as spending on that sport. Beyond the coaches, the athletes of

39 When the head coach changes, the rest of the football coaching staff is very likely to change, as well.

40 We show robustness of the results in Table 5 in Online Appendix Tables OA.15 (adding conference-by-year fixed effects) and OA.18
(instrumental variables estimates). These results provide no evidence of increased head coach turnover and show broadly similar results
with and without college-by-head-coach fixed effects.

41 We view this analysis as an important input into any normative analysis of the existing constraints on player compensation, and in the
NBER Working Paper version of this paper, we carry out a set of stylized calculations to atrive at a wage structure for college athletes
using collective bargaining agreements in professional sports leagues as a benchmark; see Garthwaite et al. (2020) for more details.
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these sports also benefit. At a minimum, a large fraction of these athletes receive scholarships that
offset some or all of their cost of attending college. Although preferential admission for athletes is not
confined to these sports, recent events around the “Varsity Blues” college admissions scandal reveals
that athletes for these sports can receive preferential admission to colleges they would otherwise not be
academically qualified to attend.*?

To understand the distributional consequences of rent-sharing across sports, we examine
whether there are systematic differences in the economic circumstances of athletes. To do this, we use
our roster data matched to athletes’ hometowns and high schools to approximate the socioeconomic
characteristics of where they grew up and went to school. We begin in Figure 7 by showing the
cumulative distribution function of the athletes’ median family income (in the school district
containing their high school), broken down by whether the athlete participated in a revenue or non-
revenue sport. This figure shows clear visual evidence that athletes in the non-revenue sports attended
high schools where the students had higher median family incomes. A Wilcoxon rank-sum test
confirms the visual evidence that these distributions are statistically significantly different (p < 0.001).
Panel B of Figure 7 shows the CDF with the non-revenue sports further broken down into women’s
sports and non-revenue men’s sports. This figure suggests that female athletes come from high schools
with slightly higher average incomes than their counterparts in the non-revenue men’s sports (p =
0.009).

We next break athletes into categories based on the race predicted by their first and last name.
These figures show first that predicted Black athletes come from high schools which are lower in the
income distribution than predicted White players. In Panels A and B of Figure 8, we show the
distribution of neighborhood income by sport separately for predicted Black and White athletes. We
find that the pattern of revenue sports athletes coming from affluent areas persists within both racial
groups. Within each racial group, football and men’s basketball players are much more likely to come
from lower-income areas compared to other athletes who play other sports of the same race. Across all
sports, predicted Black players are more likely to have gone to a high school on the lower end of the
income distribution compared to predicted White players of the same sports. Figure 9 shows that these
differences by predicted race are particularly large for football and men’s basketball compared to other
sports. Taken together, the results in Figures 7 through 9 show that football and men’s basketball
players come from high schools with lower median family incomes compared to other athletes, and

these differences are particularly large for Black athletes.

421n 2019, the Justice Department uncovered a scheme in which at least 50 people were charged with cheating on standardized tests and
paying or accepting bribes in order to help children gain admission to selective colleges, including the University of Southern California
which is one of the “Power 57 colleges in our main sample. As part of the “Varsity Blues” scheme, wealthy parents paid bribes to
coaches to recruit their children who did not play sports so that the children could be evaluated against athlete-specific admission criteria,
which often require lower grades and test scores (Medina, Benner, and Taylor 2019).
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Table 7 contains more detailed data on the economic circumstances of athletes based on their
high school, which allows us to quantify the differences by sport, gender, and ace. Column (1) contains
data for all sports, while columns (2) through (5) break out the data for football and men’s basketball,
all other sports, women’s sports, and non-revenue men’s sports, respectively. On average, athletes
attend high schools with a median family income of $67,500 and a mean family income of $112,400.
However, as would be expected based on the results in Figure 9, athletes participating in football and
men’s basketball attended high schools with a median family income, on average, of $58,400 and a
mean family income of $99,800. By comparison, the average non-revenue sport athlete attended a high
school with a median family income of $80,000 and a mean family income of $116,800. Columns (4)
and (5) show that female athletes attended high schools with slightly higher incomes than male athletes
in non-revenue sports — with both groups attending high schools with much higher incomes than
football and men’s basketball participants. To place these numbers in context, we estimate that the
average revenue sport athlete went to a high school with a median family income at the 49" percentile
(in our sample of high schools), while the average non-revenue sport athlete went to a high school at
the 60" percentile.

Next, we break down income characteristics by predicted player race in Table 8 and draw
several additional conclusions®. First, we find that within each sport category, average family incomes
are generally higher for predicted White athletes than for predicted Black athletes. Second, we find
within race, there is a significant gap between average family incomes of football and men’s basketball
players compared to other athletes: the gap is about $13,000 for predicted Black players and $11,000
for predicted White players).** These statistics imply that rent-sharing predominantly leads to
redistribution from football and men’s basketball players, who are more likely to go to high schools in
lower-income neighborhoods, to both male and female players of other sports, who are more likely to
come from higher-income areas.*

There are other dimensions upon which the athletes in revenue sports appear to systematically
differ from those in non-revenue sports. The remaining rows in Tables 7 and 8 provide information
on several other socioeconomic outcomes. For example, the average football and men’s basketball
players attended high schools where approximately 13 percent of the students were Black. By contrast,

non-revenue sport athletes attended high schools where only 5 percent of their fellow students were

43 Table 8 contains information for Black and White players, while Table OA.22 contains analogous statistics for players of other races
grouped together (i.e., Non-Black and Non-White).

44 As we have discussed above, some of the transfers from football and men’s basketball to women’s sports may be a mechanical
consequence of Title IX restrictions. However, these restrictions are not relevant for other men’s sports, and average family incomes are
still lower for football and men’s basketball players compared to other male athletes, for both Black and White players.

45 In the Appendix, we also report how these neighborhood differences vary based on the selectivity of the university. Appendix Table
OA.25 contains the average family income at the high schools attended by athletes based on their sport and the selectivity of their
university. The university tiers are taken from the Opportunity Insights data (Chetty et al. 2020). These income statistics demonstrate that
the gap in estimated family income between athletes in revenue and non-revenue sports is greater for the more selective universities. For
example, for both the “Ivy Plus” and “Elite” tiers the gap in income is approximately $30,000 compared to only $20,000 for highly
selective and approximately $11,000 for selective schools.
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Black. Given the distribution of athletes by race across sports, this should not be surprising. Appendix
Table OA.26 uses data from the NCAA about athlete demographics at the conference-sport level for
colleges in the Power 5 conferences. Panel A contains the breakdown of athletes within a sports
category by race. It shows that while nearly 50 percent of the athletes participating in revenue sports
are Black, only 11 percent of the non-revenue sports athletes are Black. Panel B details which sports
Black athletes within an athletic department play. Nearly 60 percent of all Black athletes in Power 5
colleges take part in revenue sports. By contrast, only 14 percent of White athletes participate in
revenue sports while the remainder take patt in non-revenue sports.*®

Taken together, these data provide clear evidence that the rent-sharing across sports we
identify in this paper shifts resources from athletes that come from poorer families to those from
richer families (as estimated by the high school median family income), and these patterns hold both
within and between predicted race. The rents appear to flow from participants in sports where athletes
are disproportionately Black to sports where athletes are more likely to be White.

A similar dynamic applies to rent-sharing for coaches and administrators as well — where the
majority of beneficiaries of the rents generated by the activities of revenue sport athletes are White.
According to the NCAA, in 2019 78 percent of the head coaches for men’s sports and 79 percent of
the head coaches for women’s sports in the Power 5 conferences were White (NCAA 2020). For
men’s sports, only 12 percent of the coaches are Black and for women’s sports this number was only 9
percent. Similarly, 75 percent of university athletic directors are White and only 16 percent are Black.
This demographic profile is meaningfully different from the athletes participating in revenue sports —
which suggests that rent-sharing in the form of non-athlete compensation also involves a transfer from
athletes that are poorer and more likely to be Black to coaches and administrators that are more likely
to be White.

In the case of coaches, the economic benefits are startlingly large. In 2018, the average Power 5
conference football coaching staff was paid approximately $9.6 million. This was a marked increase
since 2006, when the average staff earned only $4 million. Some of this increase can be explained by an
increase in total athletic department revenue. However, coaching staffs have also obtained a large
fraction of overall revenue. In 2000, coaches were paid approximately 5.9 percent of revenue. This
number steadily increased and by 2018 coaches obtained approximately 7.8 percent of overall revenue.
To help place this percentage in perspective, we present data in Appendix Table OA.29 which contains
the percentage of total revenue obtained by the top five executives in the ExecuComp database.*’ This
percentage varies over the years, but the average amount of revenue paid to the top executives was

1.32 percent with a low of 0.43 percent and a high of 2.9 percent. The large rent-sharing elasticities we

46 Harper (2018) provides a detailed analysis of the racial composition of revenue sport athletes compared to non-revenue sports for the
Power 5 conferences.

47 We use the ExecuComp database as an illustrative comparison since we are not able to use salaries for professional coaches (e.g.,
coaches in the NFL or NBA); those salaries are not publicly available. To better compare between executive salaries and coaches, we
subset firms in the ExecuComp database to those whose total revenue lies within the range of athletic department revenue in our dataset.
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estimate for football coaches’ salaries are consistent with Leeds et al. (2018), and this leads us to
conclude that the existing limits of player compensation cause excess rents to be transferred to

coaches.

VI. Discussion

Our estimates provide evidence of rent-sharing in intercollegiate athletics. We have primarily
focused on rent-sharing across sports within athletic departments, and we have interpreted increased
spending on coaches’ salaries and athletic facilities as additional recipients of rent-sharing. We
acknowledge that some of the estimated effects on coaches’ salaries and facilities spending could
represent productive investment or skill upgrading, rather than rent-sharing. For example, higher-
quality facilities can represent investments in attracting better players, and higher coaches’ salaries
could represent increased payments to higher quality coaches. We rule out skill upgrading as the
primary explanation of our results for coaches’ salaries in Section IV.B, but we are not able to rule it
out entirely given the limitations of our data. That said, we interpret the similarly-large increases in
spending on non-football coaches’ salaries (as compared to football coaches’ salaries) as additional
evidence against skill upgrading as the primary explanation for our results. We thus interpret our main
results as establishing a causal chain running from increases in football and men’s basketball revenue
leading to increased spending on women’s sports and other men’s sports, athletic facilities, and
(football and non-football) coaches’ salaries, and we see rent-sharing as the most likely explanation for
this pattern of results.

In the remainder of this section, we discuss the recent responses of universities to various
threats to the magnitude of available rents, and discuss how these responses can be understood as a
natural consequence of our empirical results. These threats have come in two main forms. First, the
increasing commercial success of intercollegiate athletics combined with the lack of compensation for
players has led to a number of efforts to increase the share of the surplus available to athletes,
including recent litigation and legislation. Second, the COVID-19 pandemic largely halted athletic
activities in 2020 — including the canceling of “March Madness”, the annual postseason tournament for
Division 1 men’s basketball. As the pandemic spread throughout the United States, it created
uncertainty about whether colleges would be able to hold football games in Fall 2020, which would
result in a loss of both television revenue and gate receipts for these events. The commentary and
response of colleges to these events provides additional anecdotal evidence supporting our rent-
sharing results.

First, consider the question about compensating revenue sport athletes. While this question has
been debated over many years, recent litigation and legislation has made some form of compensation
possible. Perhaps the most well-known and successful litigation was O 'Bannon vs. NCAA which was a

class action lawsuit attempting to allow student athletes to enjoy financial returns from the use of their

28



image and likeness after they graduate. This dispute stemmed from the use of these athletes in a
popular video game marketed by EA Sports. The NCAA ultimately lost this case, which paved the way
for the increased cost of attendance payments made by Power 5 conferences. In 2019, the NCAA lost
an additional case that further increased the ability of colleges to provide additional education-related
funds to students (Kirshner 2019).

These legal actions have been followed by legislation allowing athletes to earn income based on
the sale of their image and likeness. This would include permitting activities such as individual athletes
signing endorsement deals, selling memorabilia, and/or being compensated for the sale of merchandise
related to the athlete (i.e. a jersey with the athlete’s name and number). In 2019, the State of California
enacted the “Fair Pay to Play Act,” which required colleges to allow athletes to receive compensation
for their image or likeness — earnings that are currently barred under NCAA regulations. This law is
scheduled to go into effect in 2023 and would effectively eliminate restrictions on the ability of student
athletes at California colleges to engage in commercial activity that is directly related to their
participation in intercollegiate athletics (Murphy 2019). Similar legislation is being actively debated in
the United States Congress and many state legislatures.

While the equilibrium of such legislation is hard to predict, many involved in the existing
business model of rent-sharing have expressed concerns about the impact of such a change. Many of
these concerns center on the impact of reduced sponsorship revenue for the athletic department. An
article describing the impact of this noted the negative impacts would be felt by “athletic directors,
coaches, and those who own stock in the firms that build big locker rooms and athletic training
facilities” (Schatz, 2020).

The only Power 5 conference that is directly affected by California’s act is the Pac-12 which
includes 4 teams located in that state. In a statement reacting to the passage of the law, the conference
said “The Pac-12 is disappointed in the passage of SB 206 and believes it will have very negative
consequences for our student-athletes and broader universities in California ... [it] will likely reduce
resources and opportunities for student-athletes in Olympic sports and have negative disparate impact
on female student-athletes” (Rollins 2019).* Similar sentiments have been expressed by the NCAA
and other conferences and likely would be shared about efforts to actually pay players with funds from
athletic departments.

The second example to discuss is the loss of athletic department revenues caused by the recent
COVID-19 pandemic. At a minimum, the canceling of the annual men’s basketball tournament caused
the forfeiture of a large amount of television revenue and as a result the NCAA decreased its aggregate
payout to conferences by $375 million. Given our estimates below, this reduction in conference
payments should have resulted in fewer resources being transferred to other parts of the athletic

department.

48 We interpret the “Olympic sports” in the statement to refer to a subset of the non-revenue sports, even though men’s basketball is
technically an Olympic sport.
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The response of colleges to the COVID-19-related revenue declines has resulted in reductions
for each category where we empirically identify rent-sharing: non-revenue sports spending, facilities
spending, and non-athlete salaries. Colleges such as the University of Akron, Appalachian State
University, the University of Cincinnati, and Old Dominion University and many other non-Power 5
colleges have eliminated non-revenue sports in response to the economic damage from the pandemic
(Associated Press 2020). In perhaps the largest such move to date, in July 2020 Stanford University
announced they would be cutting 11 non-revenue sports (Scarborough 2020). Discussing the decision
Stanford noted that they had long offered far more sports than other colleges (36 compared to an
average of 20 at other colleges) and this had been increasingly difficult over time. The pandemic was
cited as a “breaking point” for the athletic department.

Colleges also made adjustments along other dimensions where we have identified rent-sharing,
For example, Indiana University has deferred any non-essential athletic building and maintenance
projects (Blau 2020). At the University of Colorado, the athletic director, football coach, and both head
basketball coaches agreed to take 10 percent pay cuts (Schlabach 2020). Similar pay cuts have been
announced at colleges such as Iowa State, Kansas, Louisville, Michigan, and Missouri (Layberger

2020). All of these responses are broadly consistent with the rent-sharing estimates in this paper.

VII. Conclusion

Intercollegiate amateur athletics in the US bars student-athletes from sharing in any of the
profits generated by their participation, which creates substantial economic rents for universities. The
economic rents from amateur athletics are primarily generated by men’s football and men’s basketball
programs. In this paper, we characterize the economic rents in intercollegiate athletics, estimate rent-
sharing elasticities using a variety of empirical approaches, and investigate additional distributional
consequences of the existing limits on player compensation.

We estimate that rent-sharing leads to increased spending on women’s sports and other men’s
sports as well as increased spending on facilities, coaches’ salaries, and other athletic department
personnel. The player-level analysis reveals that the existing limits on player compensation effectively
transfers resources away from students who are more likely to be Black and more likely to come from
poor neighborhoods toward students who are more likely to be White and come from higher-income
neighborhoods.

Our results are based on comprehensive data covering revenue and expenses for FBS colleges
between 2006 and 2019, and we assemble new data using rosters of students matched to neighborhood
socioeconomic characteristics. We have made all of the data in this paper publicly available online at

users.nbet.org/~notom/research/ncaa.html, and we hope the data is useful for future researchers

studying the economics of college sports.
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Descriptive Statistics

Table 1

10th 50th 90th

N Mean Std. Dev. percentile percentile percentile

) @ €)) “4) ®) ©)
Revenue:
Total revenue 851 93.714 33.108 55.852 88.615 140.420
Total sport revenue 851 66.535 28.786 35.063 60.948 105.856
Total non-sport revenue 851 27.179 14.568 11.091 25.017 46.512
Men's Football + Men's Basketball revenue 851 59.499 26.685 30.648 53.353 95.565
Women's sports revenue 851 4.028 3.417 0.821 3.011 8.014
Other men's sports revenue 851 3.008 2.439 0.572 2.380 6.697
Expenses:
Men's Football + Men's Basketball expenses 851 31.623 11.145 19.159 29.956 45.635
Women's sports expenses 851 15.201 5.031 9.036 14.543 22.285
Other men's sports expenses 851 8.029 3.531 4.089 7.550 12.637
Revenue - Expenses (Net Revenue):
Men's Football + Men's Basektball 851 27.876 19.649 7.126 23.507 55.085
Women's sports 851 -11.173 4.578 -17.342 -10.897 -5.510
Other men's sports 851 -5.021 2.570 -8.367 -4.601 -2.256
Additional athletic department measures (from Knight commission):
Salaries paid to all coaches 569 15.808 5.452 9.438 14.944 23.000
Salaries paid to football coaches 569 6.651 2.824 3.535 6.222 10.729
Salaries paid to non-football coaches 569 9.192 3.190 5.485 8.857 13.257
Total administrative compensation 569 16.364 6.881 9.395 15.135 24.980
Facilities spending 569 19.824 9.479 7.882 18.803 32.465
Total revenue from conference, bowls, TV 569 25.747 12.187 11.635 24.918 41.887
Institutional support (e.g., student fees, state 569 5.220 5.571 0.000 3.754 11.874

funding, general funding from university)

Notes: This table reports descriptive statistics for 61 (of the 65) colleges in the "Power 5" athletic conferences. The data
exclude 4 colleges with sport-level accounting data that is not usable for the statistical analysis (Baylor, Boston
College, Rutgers, and West Virginia). All values are in millions of (nominal) dollars, and cover years 2006-2019. The
college-level revenue and expenses data come from the EADA reports provided by the Department of Education. The
salary, compensation, facilities, and conference revenue variables come from reports from the Knight Commission, and
cover 46 of the 65 Power 5 colleges and universities. Variables from the Knight data cover years 2006-2018. See Data

Appendix for more details.
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Table 2
Revenue and Expenses Share of Total Athletic Department Revenue

Panel A: Sport Revenue Share of Total Athletic Department Revenue

Football and
Men's Basketball Women's Sports
+ Non-Sport  and Other Men's Women's Sports Other Men's

Revenue Sports Revene Revenue Sports Revenue
Average Share 0.924 0.076 0.044 0.032
Standard Deviation (0.050) (0.050) (0.035) (0.022)

Panel B: Sport Expenditures Share of Total Athletic Department Revenue

Football and Women's Sports Other Athletic
Men's Basketball and Other Men's Women's Sports Other Men's Department
Expenses Sports Expenses Expenses Sports Expenses Expenses
Average Share 0.344 0.252 0.166 0.086 0.348
Standard Deviation (0.067) (0.048) (0.033) (0.023) (0.089)
Panel C: Salaries, Facilities Spending, and Institutional Support Share of EADA Total Revenue
Salaries for Salaries for Non- Administrative Facilities Institutional
Football Coaches Football Coaches Compensation Spending Support
Average Share 0.073 0.102 0.179 0.218 0.063
Standard Deviation (0.017) (0.021) (0.03) (0.081) (0.064)

Notes: This table reports average shares of total athletic department revenue (measured in the EADA data). Panel C
reports shares constructed by dividing variables from Knight Commission data by total revenue from the EADA
reports. Table OA.5 displays alternative shares for those in Panel C which use a measure of total athletic department
revenue from the Knight Commission data, and the average shares are very similar.
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Table 3
Rent-Sharing Elasticities Across Sports

Women's Sports

Football and and Other Men's Other Men's
Dependent Variable is Total Expenses for: Men's Basketball Sports Women's Sports Sports
@ @ &) “4)
Panel A: OLS Estimates Including College Fixed Effects and Year Fixed Effects
Football and Men's Basketball Revenue + 0.820 0.416 0.410 0.424
Total Non-Sport Revenue (0.093) (0.074) (0.080) (0.099)
R’ 0.893 0.941 0.934 0.933

Panel B: OLS Estimates Including College, Year, and Conference-by-Year Fixed Effects

Football and Men's Basketball Revenue + 0.839 0.437 0.417 0.471
Total Non-Sport Revenue (0.102) (0.083) (0.091) (0.101)
R’ 0.903 0.945 0.938 0.939

Notes: N = 851 for all regressions, and the unit of observation is a college-year. All variables are included in logs so
that the coefficients can be interpreted as elasticities. The sample covers 61 colleges in "Power 5" conferences between
2006 and 2019. The standard errors are clustered by college and are reported in parentheses.

36



Table 4
Additional Rent-Sharing Elasticities:
Salaries for Coaches, Administrative Compensation, Facilities Spending, Institutional Support

Total Salaries  Total Salaries for

Dependent Variable: for Football Non-Football ~ Administrative Facilities Institutional
Coaching Staff Coaches Compensation Spending Support
@ @ 3 “4) ®)
Panel A: OLS Estimates Including College Fixed Effects and Year Fixed Effects
Football and Men's Basketball Revenue + 0.397 0.311 0.452 0.861 -0.196
Total Non-Sport Revenue (0.125) (0.086) (0.108) (0.252) (0.620)
R’ 0.764 0.896 0.902 0.779 0.855

Panel B: OLS Estimates Including College, Year, and Conference-by-Year Fixed Effects

Football and Men's Basketball Revenue + 0.322 0.310 0.367 0.821 0.092
Total Non-Sport Revenue (0.121) (0.104) (0.092) (0.285) (0.627)
R’ 0.795 0.911 0.915 0.806 0.899

Notes: N = 569 for all regressions, and the unit of observation is a college-year. All variables are included in logs so that the
coefficients can be interpreted as elasticities. The sample covers 46 colleges in "Power 5" conferences between 2006 and 2018. The
standard errors are clustered by college and are reported in parentheses.
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Table 5
Distinguishing Rent-Sharing from Skill-Upgrading

Indicator for

D dent Variable: Change in Total Salaries Total Expenses
cpendent varabie: Football Head for Football Football Head  for Football and
Coach Coaching Staff Coach Salary  Men's Basketball
) @) €)) “)
Panel A: OLS Estimates Including College Fixed Effects and Year Fixed Effects
Football and Men's Basketball Revenue + -0.140 0.397 0.474 0.862
Total Non-Sport Revenue (0.125) (0.125) (0.219) (0.115)
R’ 0.068 0.764 0.733 0.890

Panel B: OLS Estimates Including College, Year, and College-by-Head-Coach Fixed Effects

Football and Men's Basketball Revenue + 0.344 0.327 0.791
Total Non-Sport Revenue (0.072) (0.326) (0.095)
R’ 0.953 0.823 0.934

Notes: N = 569 for all regressions except for column (3) where N = 463 because of some missing head coach salaries. The
unit of observation is a college-year. All variables are included in logs so that the coefficients can be interpreted as
elasticities. The sample covers 46 colleges in "Power 5" conferences between 2006 and 2018. The standard errors are
clustered by college and are reported in parentheses.
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Table 6
Testing for Common Shocks Using Revenue for Other Sports

Women's Sports

and Other Men's Other Men's
Dependent Variable is Total Revenue for: Sports Women's Sports Sports
) @) €))
Panel A: OLS Estimates Including College Fixed Effects and Year Fixed Effects
Football and Men's Basketball Revenue + -0.099 -0.166 0.017
Total Non-Sport Revenue (0.246) (0.306) (0.257)
R’ 0.776 0.740 0.789

Panel B: OLS Estimates Including College, Year, and Conference-by-Year Fixed Effects

Football and Men's Basketball Revenue + -0.072 -0.167 0.155
Total Non-Sport Revenue (0.248) (0.321) (0.253)
R’ 0.808 0.766 0.821

Notes: N = 851 for all regressions, and the unit of observation is a college-year. All variables are
included in logs so that the coefficients can be interpreted as elasticities. The sample covers 61
colleges in "Power 5" conferences between 2006 and 2019. The standard errors are clustered by
college and are reported in parentheses.
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Table 7
Neighborhood Characteristics for Athletes Using High School Catchment Areas

Women's
Football and Sports and
Men's Other Men's  Women's Other Men's

Sample of Athletes: All Athletes  Basketball Sports Sports Sports
Income
Median Household Income in Neighborhood 67,459.02 58,361.24 70,997.70 71,719.43 69,899.15
Mean Household Income in Neighborhood 112,355.95  99,786.33 116,736.76  118,139.51 114,265.24
Average HS Catchment Area Income Percentile 0.57 0.49 0.60 0.61 0.59
Share in 1st Quartile 0.12 0.17 0.11 0.11 0.12
Share in 2nd Quartile 0.22 0.30 0.19 0.19 0.20
Share in 3rd Quartile 0.26 0.26 0.26 0.25 0.27
Share in 4th Quartile 0.39 0.27 0.43 0.45 0.41
Education
Share with Grad School 0.13 0.10 0.14 0.14 0.13
Share with Bachelor's Degree 0.23 0.20 0.24 0.24 0.23
Share with Some College 0.29 0.29 0.29 0.29 0.29
Share with High School Degree 0.23 0.26 0.23 0.22 0.23
Share with Less than High School 0.12 0.15 0.11 0.11 0.11

Poverty Status

Share in Poverty 0.08 0.09 0.07 0.07 0.07
Race/Ethnicity

Share Black 0.07 0.13 0.05 0.05 0.06
Share White 0.84 0.78 0.86 0.86 0.86
Share Hispanic 0.07 0.08 0.07 0.07 0.07
Observations

Share of Athletes 1.00 0.26 0.74 0.44 0.30
Number of Schools 60 60 60 60 60
Number of Athlete-Sports 14,293 3,694 10,599 6,223 4,270

Notes: This table reports various statistics broken down by sport, using athlete-sport level data that combines the athlete’s
sport to census demographic information. The census information is linked through the athlete’s high school’s catchment
area overlap with census tracts, and is aggregated to the high school level. Students who play multiple sports are
represented in multiple rows in the data - once for each sport. Column (1) reports statistics for all student-sports, while
columns (2) through (5) report statistics just for Football/Men’s Basketball, Non-Football/Men’s Basketball Sports,
Women's sports, and Men’s non-Football/Men’s Basketball sports. The first set of statistics reported reflect median and
mean household income. The next set of statistics shows the share of students in each quartile of the overall US household
income distribution, created from 2000 Census SF3 files. The next set of statistics shows the proportion of the population
associated with each high school of various educational attainments and various race/ethnicities. Finally, we report the
number of colleges represented in the sample, as well as the number of athlete-sport observations. Income is reported in
2018 dollars.
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Table 8
Neighborhood Characteristics by Sport and Race

Black Athletes White Athletes
Women's Women's
Sports and Sports and
Football Other Other Football Other Other
and Men's Men's Women's Men's and Men's Men's Women's Men's
Sample of Athletes: All Athletes Basketball Sports Sports Sports All Athletes Basketball Sports Sports Sports
Income
Median Household Income in Neighborhood 61,169.70  54,429.84  67,029.65  67,086.04  66,342.51 70,199.85  63,260.77  71,719.43  73,164.76  70,720.30
Mean Household Income in Neighborhood 104,720.58  94,103.45 111,372.18 112,911.37 108,490.88 115,828.78 106,114.20 118,145.64 119,841.71 115,319.60
Average HS Catchment Area Income Percentile 0.51 0.44 0.56 0.56 0.55 0.60 0.53 0.61 0.62 0.60
Share in 1st Quartile 0.16 0.20 0.14 0.13 0.15 0.11 0.14 0.10 0.10 0.11
Share in 2nd Quartile 0.27 0.35 0.22 0.24 0.21 0.20 0.25 0.19 0.18 0.20
Share in 3rd Quartile 0.25 0.24 0.26 0.24 0.28 0.27 0.28 0.27 0.26 0.27
Share in 4th Quartile 0.32 0.21 0.38 0.39 0.36 0.42 0.33 0.44 0.46 0.42
Education
Share with Grad School 0.12 0.10 0.13 0.13 0.13 0.13 0.11 0.14 0.14 0.13
Share with Bachelor's Degree 0.21 0.18 0.23 0.23 0.22 0.24 0.22 0.24 0.24 0.24
Share with Some College 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29
Share with High School Degree 0.24 0.26 0.23 0.23 0.24 0.23 0.25 0.23 0.22 0.24
Share with Less than High School 0.14 0.17 0.12 0.12 0.12 0.11 0.13 0.11 0.10 0.11
Poverty Status
Share in Poverty 0.09 0.11 0.08 0.07 0.08 0.07 0.08 0.07 0.06 0.07
Observations
Share of Athletes 1.00 0.39 0.61 0.38 0.23 1.00 0.19 0.81 0.46 0.35
Number of Schools 60 60 60 60 60 60 60 60 60 60
Number of Athlete-Sports 4,751 1,830 2,921 1,810 1,086 7,426 1,430 5,996 3,364 2,572

Notes: This table reports various statistics broken down by sport, using athlete-sport level data that combines the athlete’s sport to census demographic information. The census information is
linked through the athlete’s high school’s catchment area overlap with census tracts, and is aggregated to the high school level. Students who play multiple sports are represented in multiple
rows in the data - once for each sport. Column (1) reports statistics for all Black athlete student-sports, and columns (2) through (5) report statistics for Black Football/Men’s Basketball
players, Non-Football/Men’s Basketball Sports, Women's sports, and Men’s non-Football/Men’s Basketball sports. Columns six through ten repeat this for White athletes. The first two rows
of statistics reported reflect median and mean household income. The next set of statistics shows the share of students in each quartile of the overall US household income distribution, created
from 2000 Census SF3 files. The next set of statistics shows the proportion of the population associated with each high school of various educational attainments and various race/ethnicities.
Finally, we report the number of colleges represented in the sample, as well as the number of athlete-sport rows. Income is reported in 2018 dollars.
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Figure 1: Athletic Department Financing for NCAA Division 1 Colleges and Universities, 2018
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Notes: This figure reports the total athletic department revenue and the share of athletic department revenue that is
institutional support — the sum of student fees, state funding, and other general funding from the university. The remainder
of the revenue (excluding institutional support) is revenue that is generated directly by the athletic department. The
sample is 229 NCAA division 1 universities, which includes 52 (of the 65) universities in the so-called “Power Five” athletic
conferences where we have institutional support data; see text for more details. The dashed line shows a hyperplane
dividing the sample into the two clusters calculated from a standard k-means clustering algorithm (set to find k& = 2
clusters). Both variables are standardized before running the algorithm, and the clustering is perfectly correlated with
the Power Five definition shown in the figure. Searching for additional clusters (k = 3, k = 4) preserves these two clusters
and divides the sub-samples into additional clusters (within each sub-sample).
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Figure 2: Average Net Revenue for Men’s Football, Men’s Basketball, Other Men’s Sports, and Women’s Sports,

2005-2018
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Notes: This figure reports the average net revenue (revenue minus expenses) for different college sports (or groups of
sports), averaging across 61 universities in the so-called “Power Five” Athletic conferences. For “Other Men’s Sports”
we exclude Football and Basketball, and we take the sum of net revenue across sports within a college and then average
across colleges; we do analogous calculations for Women’s sports, as well.
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Figure 3: Distribution of Net Revenue for Men’s Football, Men’s Basketball, Other Men’s Sports, and Women’s Sports,

Men's Football Men's Basketball
| v
— o™
<
(SN}
w |
oy o=
g g
& &
£ g
+3 &3
Ep
2
o
.

-10 -8 6 4 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

-100 10 20 30 40 50 60 70 80 9 100 110
Net Revenue (millions)

Net Revenue (millions)

Other Men's Sports

Women's Sports

15

Frequency
Frequency
10
1

v o

=}

T T
-30 -28 -26 -24 -22 -20 -18 -16 -14 -12-10 -8 -6 4 -2 0 2 6 8 10 -30 -28 -2
Net Revenue (millions)

L — LA m
6 -24 -22 -20 -18 -16 -14 -12-10 8 6 -4 -2 0 2 4 6 8 10
Net Revenue (millions)

Notes: This figure reports histograms of the average net revenue (revenue minus expenses) for different college sports (or
groups of sports), covering 61 universities in the so-called “Power Five” Athletic conferences. For “Other Men’s Sports”
we exclude Football and Basketball, and we take the sum of net revenue across sports within a school; we do analogous

calculations for Women'’s sports, as well.
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Figure 4: Difference-in-difference representation of main rent-sharing elasticity estimates
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Notes: This figure reports a difference-in-difference representation of the rent-sharing elasticities reported in Table 2. The
figure is constructed following the procedure in Lamadon, Mogstad, Setzler (2019). Specifically, for each outcome, the
figure displays the mean differences in the log value between colleges that receive an above-median versus below-median
change in “Football and Men’s Basketball Revenue + Non-Sport Revenue”. The ratio of the magnitude of the solid
line relative to the dotted line can be interpreted as a rent-sharing elasticity that should be similar to the magnitude of
the OLS estimates in Table 3 if the model is specified correctly. Each panel includes bootstrapped 95-percent confidence
intervals. The bootstrap samples are based on sampling colleges with replacement, and each bootstrap iteration calculates
each regression and takes the simple average of event study coefficients. See main text for more details.
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Figure 5: Difference-in-difference representation of revenue for other sports

Panel A: Revenue for Women’s Sports and Other Men’s Sports
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Notes: This figure reports a difference-in-difference representation of the rent-sharing elasticities reported in Table 3. See
notes to Figure 4 for more details.
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Figure 6: Difference-in-difference representation of additional rent-sharing elasticity estimates

Panel A: Salaries for All Coaches Panel B: Salaries for Football Coaches
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Notes: This figure reports a difference-in-difference representation of the rent-sharing elasticities reported in Table 3. See
notes to Figure 4 for more details.
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Cumulative Share of Athletes

Cumulative Share of Athletes

Notes: This plot shows the CDF of each player’s high school-matched median household income from the 2000 census
SE3 files. Athlete-sport observations are sorted based on matched median household income at the high school level,
and players that play multiple sports are counted once per each sport. In Panel A, the CDF's are broken down into two
separate categories of sports: Football and Men’s Basketball, and everything else. A Wilcoxon rank-sum test comparing
In Panel B, the CDFs are broken down into three separate
categories of sports: Football and Mens’ Basketball, and all other sports broken down by gender. Wilcoxon rank-sum
tests are run comparing distributions pairwise. The p-values of the test are less than 0.001 for comparisons of FB/MBB
vs Women’s sports and FB/MBB vs Men’s Non-FB/MBB sports. The p-value for a comparison between Women’s and
Men’s Non-FB/MBB is 0.009.

the two distributions has a p-value of less than 0.001.

Figure 7: Distribution of Median Household Income by Sport and Gender
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Figure 8: Distribution of Median Household Income by Sport and Predicted Race

Panel A: Distribution of Median Household Income by Sport for Black Athletes
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Panel B:Distribution of Median Household Income by Sport for White Athletes

] 7
e
// 4
4
? 00 e
3 Sy
=
< s =7
© & + T ” 7
o -~ -
‘5 // pg
< T -
% e 7~
z i -7
E e
2 e
. T
Wt
wﬁ../fif -
o o &
I I I I I I
0 2 4 .6 .8 1
High School Income Percentile Rank for White Athletes
— — — Football and Men's Basketball Other Men's Sports

— — — - Women's Sports : 45-Degree Line

Notes: This plot shows the CDF of each player’s high school-matched median household income from the 2000 census SF3
files, separately by predicted race of athletes. Athlete-sport observations are sorted based on matched median household
income at the high school level, and players that play multiple sports are counted once per each sport. In Panel A, the
CDF's are shown for Black players only, while Panel B displays the same for White players. Wilcoxon rank-sum tests are
run comparing distributions pairwise. The p-values of the test are less than 0.001 for comparisons of FB/MBB vs Women’s
sports and FB/MBB vs Men’s Non-FB/MBB sports for both Black and White players. The p-value for a comparison
between Women’s and Men’s Non-FB/MBB is 0.347 for Black players and 0.004 for White players.
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Cumulative Share of Athletes

Cumulative Share of Athletes

Figure 9: Racial Differences in Median Household Income by Sport
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Panel B: Other Sport Players

Wilcoxon rank-sum test: P <0.001
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Notes: This plot shows the CDF of each player’s high school-matched median household income from the 2000 census
SF3 files, separately by predicted race of athletes for various sport groups. Athlete-sport observations are sorted based
on matched median household income at the high school level, and players that play multiple sports are counted once per
each sport. In Panel A, the CDFs are shown for Football and Men’s Basketball Players, comparing predicted Black players
to predicted White players. Panel B repeats the exercise for all other sports, while Panels C and D break down other
sports into Men’s and Women’s sports categories. Wilcoxon rank-sum tests are run comparing distributions pairwise, and
all p-values of the test are less than 0.001.
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