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Abstract

As sports teams increase the quantity and quality of live-televised events,
an obvious question is the extent to which television acts as a substitute for
in-stadium attendance. This is especially true at the collegiate level, where
ticket sales and other gameday revenues make up a sizeable portion of total
revenues. Using a panel dataset from 2003–2019, this paper examines the
effect of new conference networks and the increase of televised events on
attendance and capacity filled for college football NCAA Division I Football
Bowl Subdivision schools. We find that having a conference network, and
that increasing the availability and access of the home team on television,
has had a positive effect on attendance.

1 Introduction

A more complete introduction is forthcoming. Our paper continues the work done

by recent papers including Allan and Ray (2008), Falls and Natke (2014), Solberg

and Mehus (2014), and Kringstad, Solberg, and Jakobsen (2018), which, among

other things, examine the effect of live broadcasts on stadium attendance.

∗This paper is currently at the working paper level. Please do not cite or redistribute this
paper without the direct consent of the authors.
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2 The Model and Data

Our data covers all home college football games at FBS schools from 2003–2019.

More specifically, it covers all non-postseason games at a school’s primary home

venue. Schools who switched to FBS during the sample are only represented

during their seasons in an FBS conference. We test factors of attendance demand

at the season level and single-game level, and analyze both attendance and percent-

capacity figures. Attendance and capacity data are primarily pulled from ESPN

historical box scores, supplemented by data from Wikipedia.

Our first set of models focus on aggregate season-level attendance,

Attendanceiy = CNcy + TViy + Siy +Eiy +Qiy + Si +Cc + Yy +Cc · Yy + εiy. (1)

Attendanceiy is the average per game attendance or percent capacity filled for

school i in season y. CNct is an indicator if conference c operates or is part

of a conference network in season y. Four of the power five (P5) conferences are

affiliated with a conference network in the sample period, with the exception being

the Big 12.1 The conference networks have staggered start years, with the Big Ten

starting its conference network in 2007, the Pac-12 in 2012, the SEC in 2014, and

the ACC in 2019. This is illustrated in Figure 1. The staggered nature of this

variable means that it should not be picking up general growth or other trends

contained in the season, Yy, and conference season interaction, Cc ·Yy, fixed effects,

and instead only capture sustained changes in attendance corresponding with the

implementation of the conference network.

1The Big 12 did have a conference network from 2008–2014, but it only broadcast college
basketball games.
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Figure 1: Average Attendance Pre And Post Conference Network

Listed are average attendances for schools in the four power five conferences that have conference
networks. Vertical lines represent the introduction of the conference network. The Big Ten was
the first to introduce a network in 2007. The Pac-12 was second in 2012. The SEC introduced
their conference network in 2014. The ACC Network launched in 2019.
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TViy is the number of times the school appears on national television in a sea-

son. These include games on networks available via satellite (Fox, CBS, NBC,

ABC), basic cable (ESPN, EPSN2, FS1, NBC Sports, among others), and cable

add-ons (ESPNU, FS2, CBSSN, the conference networks, among others). Broad-

cast data come from ESPN when applicable, and Wikipedia otherwise. We also

test various specifications of this variable based on the availability and accessibility

of the network, including regional networks, online streaming only, and pay-per-

view, in addition to the aforementioned nationally broadcasted categories. Not all

games appear on television, especially games earlier in our sample. That being

said, as seen in Table 1, a higher percentage of games in the sample are televised,

corresponding to a rise in nationally televised games available on add-on sport

networks.

Siy includes variables describing the age of the stadium. We include a variable

if the stadium is in its first season, as well as stadium age to test for fan preferences

for newer facilities and detect any sort of honeymoon effect. Eiy includes economic

variables including population and personal income, both measured within the

school’s MSA. These data come from the Bureau of Economic Analysis, but are

not yet available for 2019. We include model specifications with and without these

variables. Although these variables are not stationary, school fixed effects should

capture most of the baseline information related to local population and economic

conditions. Qiy controls for the quality of the home team that season, as well as

the quality of the opponents the home team is facing at the time of the game. For

home team quality, we include season win total as well as indicator variables for if

the home team is a reigning conference and/or national champion. For opposing
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Games not broadcasted are games that either were not aired on television or the internet, or are
games in which our data sources did not identify a television network. It is possible that some
of the games not associated with a broadcast were in fact available to watch. National games
on satellite include games broadcasted on Fox, CBS, NBC, or ABC. National games on basic
cable include games on networks that are generally included with a basic cable subscription such
as ESPN, FS1, NBC Sports, etc. TV add-ons include the remainder of the nationally televised
games, generally on networks that a consumer traditionally has to pay extra in order to receive.
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team quality, we include a measure for the number of ranked opponents a team

played that season. Ranking data come from historical AP polls, and rankings

are observed at the start of each game. Finally, fixed effects are used to control

for the school (Si), conference (Cc), season (Yy), and conference season interaction

(Cc · Yy). The inclusion of these fixed effects controls for general time-invariant

school characteristics, general time-invariant conference characteristics, general

changes in attendance across college football over time, and individual demand

shocks within conference that may be caused by realignment, among other things.

The stochastic error term in the model, εiy, is assumed to be independent of

the aforementioned covariates, distributed normally with mean zero, and captures

random deviations from predicted average per-game attendance.

Our second set of models focus on game-level attendance,

Attendancegijty = TVgt+Siy+Eiy+Qijt+Wgt+Gg+Dij +Si+Cc+Yy+Cc ·Yy+εit.

(2)

TVgt is a set of indicator variables if game g on day t is broadcast nationally on a

channel available via satellite, nationally on basic cable, nationally on a channel

traditionally purchased in addition to basic cable, regionally, online, or pay-per-

view. These variables are ordered based on whether their associated networks are

available for consumers to purchase, and the extent to which they are accessi-

ble, where free access is most accessible and pay-per-view is least accessible. Siy

includes aforementioned stadium variables in year y, plus an additional variable

that captures if a team is playing in a recently completed renovated stadium after

having to play in a temporary facility the year prior to complete renovations. Eiy

are the aforementioned economic variables for school i’s MSA in year y.
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Our weather covariates are contained in Wgt and include temperature, dew

point, humidity, wind speed, wind gust, air pressure, precipitation, and an indica-

tor if the weather included lightning, thunder, or especially heavy rain or snowfall.

Hourly weather data were scraped from Weather Underground.2 Before scraping

the data, we identified which weather station was closest to each stadium, and then

scraped hourly weather for data at those stations on game days.3 Our weather

variables provide data at the most recent hour prior to kickoff. In most cases,

hourly data are listed for the entire or the majority of the day. In some situations,

hourly data are only listed for parts of days. In those situations the most recent

hour to kickoff may be hours before the game actually begins. Finally, we dropped

observations if Weather Underground did not have weather data for that day at

all (we only needed to drop eight games).

The remaining covariates look at factors related to the game and matchup. Qijt

capture the quality of home team i and visiting team j at time t. In addition to the

aforementioned home team quality measures, we also include whether the visiting

team is a reigning conference or national champion, and variables if either or both

schools are ranked at the time of the game. Gg examines game characteristics

such as local start time and day-of-week. Dij is a variable that measures the

straight-line distance between schools. This is measured by taking the manually

collected longitude and latitude for the home and visiting school, and using the

purrr and geosphere packages in R to calculate the straight-line distance in miles

between the schools. This is meant to be a proxy for the travel costs for visiting

2https://www.wunderground.com/
3Consistent with other papers that examine the effects of weather on attendance, such as Ge

et al. [11], future drafts of this paper will include different time horizons for weather. These may
include weather hours before kickoff, previous day’s weather, and forecast weather.
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All variables listed are measured at the aggregate full season level. MSA population and personal
income exclude data from 2019. Observations that do not include attendance or capacity figures
are excluded from the final models.

fans. The further away a visiting school, the more expensive it likely is for visiting

fans to travel. Also, schools further separated are less likely to consider each other

regional rivals. Similar fixed effects to the previous model are included for school,

conference, season, and conference season interaction.

Summary statistics for variables included in the season per game average at-

tendance and capacity percentage filled models in Equation 1 are included in Table

2. Summary statistics for variables included in the single-game attendance and

capacity percentage filled models Equation 2 are included in Table 3.
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Variables are grouped by category. The single-game attendance models include variables from
the aggregate model in addition to weather variables, more granular television variables, game
time information, and additional team quality control variables.
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3 Results

Results are provided for four different sets of models using the following dependent

variables: average per game attendance, average per game percent capacity filled,

individual game attendance, and individual game percent capacity filled.

3.1 Aggregate Attendance Models

Table 4 identifies factors of demand related to average per game attendance. Model

1 is our base specification, and includes our television variables of interest, self

and opponent quality measures, dummy variables for whether the home team is

a defending conference or national champion, an indicator if the team is playing

in the first year of a new stadium, and fixed effects for school, conference, season,

and the interaction of conference and season. Model 2 excludes the number of

nationally televised home games in which the school participated. Model 3 excludes

the interaction of conference and season fixed effects. Model 4 also excludes those

interacted fixed effects, but includes economic variables at the MSA level.4 Model

5 is similar to Model 4, but reintroduces the interacted conference season fixed

effects. Model 6 adds to the base model an interaction term between the conference

and whether the school’s conference has a conference network. This is meant to

identify if the effects on attendance of being part of a conference network are

uniform across the conferences. Models 7 and 8 incorporate stadium age and its

quadratic. Model 9 includes all of the aforementioned variables and fixed effects

in one specification.

4Any model including the economic data drops 2019 from the sample due to the lack of
available information at this time.
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The variables of interest are related to the broadcast of the game, but we will

first start by examining the effects of the other covariates. Ranked opponents

captures the number of schools the team plays that are ranked at the time of the

game. The coefficients are positive across specifications, although only statistically

significant in models where the conference season interaction is excluded (Models

3 and 4) or number of nationally televised games is excluded (Model 2). In seasons

when a conference is stronger, most of its members will play more ranked games,

likely soaking up some of the effects of number of ranked opponents. As for the

statistically significant result in Model 2, most games against ranked opponents

are nationally televised, especially in the later years of the sample, so the ranked

opponents coefficient is likely soaking up some of those effects.

Team win total is the total number of games the team won in that season, meant

to capture the team’s overall ability. As expected, the coefficients are positive and

statistically significant, with coefficients around 600 fans. Being a reigning con-

ference champion is also positive and statistically significant in all specifications.

Being a reigning national champion is not statistically significant, although that

fact is explained by the relatively small number of national champions in the sam-

ple, plus the idea that most national champions were also conference champions.

The new stadium coefficients are mostly not statistically significant. However,

the stadium age and stadium age squared terms are statistically significant in

Models 7, 8, and 9. The sign on stadium age is negative as expected, identifying fan

preferences for newer stadiums. MSA population and per capita personal income

results are inconclusive, showing statistical significance in some specifications but

not others.
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Two key television variables are included in these specifications. The first is

an indicator if the school is part of a conference with a conference network. Coef-

ficients are positive and statistically significant in nearly all of the specifications.

These results support the general conclusion that television does not act as a

substitute for live attendance for college football games. The statistical significance

of the conference network variable may suggest that the general brand exposure of

being on a conference network has a positive effect on fan demand. By controlling

for team quality, we are able to conclude that the positive coefficient is likely not

being driven by the fact that being part of a conference network leads to more

resources for the school to use on recruiting and getting better talent. We are

currently working to identify other theories as to what, besides improved brand

awareness, is driving the positive effect. We are also still working to identify why

excluding the interacted conference season fixed effects in Models 3 and 4 causes

the conference network statistical significance to go away.5 Model 6 includes an in-

teraction effect between the conference network variable and conference to identify

if the presence of a conference network has a consistent effect on attendance across

the conference. Compared to the excluded SEC, the presence of a conference net-

work seems to have a negative impact on attendance for the Big Ten, but positive

effect for the SEC and ACC (the total effect for the Pac-12 is not statistically

different from zero). The ACC’s conference network began in 2019, so more data

are needed to identify the long run effects for the ACC.

The second television variable counts the number of home games the school

5This result is especially perplexing. Had the results been flipped—statistical significance in
these models but none in the other models—it would be easy to conclude that the conference
network variable is picking up the effects of the continuing growth of the Power 5 (excluding the
Big 12) relative to the growth of other FBS conferences.
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plays that are nationally televised. These include nationally televised games on

NBC, Fox, CBS, ABC, ESPN, ESPN2, ESPNU, FS1, NBC Sports, and each of

the conference networks. This variable is also statistically significant in all of

the specifications. Model 2 excludes the number of games on national television

variable to identify any potential multicollinearity effects on the conference network

variable. Excluding the variable did not impact the conference network coefficient.

One potential explanation for the positive statistically significant coefficients for

the nationally televised games variable is that nationally televised games are often

heavily advertised, and that increased advertisement from national networks leads

to increased consumer demand.

Table 5 is similar to the previous table except with percent capacity filled

used as the dependent variable instead of attendance. Most of the covariates,

including number of ranked opponents, team win total, and reigning conference

and national champions, provide results consistent with the previous set of results.

The presence of a new stadium is positive and statistically significant in all of the

specifications excluding stadium age, suggesting a nine percentage point increase

in percent capacity filled.6 In the other models, stadium age is still negative

and statistically significant, and stadium age squared is positive and statistically

significant. Population is positive and statistically significant in each of the three

specifications it is in, while income is not statistically significant. Finally, the TV

variables provide the same conclusions as they did in the attendance models.

6Most new stadiums built during the sample period are larger than their team’s preceding
stadium, so it is peculiar that percent capacity filled is greater, given the lack of statistical
significance in the attendance model.

14



15



3.2 Single Game Attendance

In addition to the per game average attendance and capacity filled models, we con-

sider single-game models to explore some of the trends discovered in the previous

section. Table 6 identifies factors of demand that impact single game attendance.

In addition to the variables discussed in the previous subsection, these models

include game-specific variables such as weather factors, game start time and day-

of-the-week, travel distance between schools, rank of the home and visiting schools,

and a more granular breakdown of the type of television coverage a game receives.

Model 1 is our base model. Models 2 and 3 incorporate MSA population and

income data to the base model. Models 3 and 4 include variables related to the

stadium. Model 4 is similar to Model 3, but excludes the economic data.

Weather variables include temperature and its quadratic, dew point, humid-

ity, wind speed, wind gust, air pressure, precipitation, and a dummy variable for

extremely bad weather.7 Temperature is positive and statistically significant, and

temperature squared is negative and statistically significant—although the effect

is positive over the range of realistic temperatures. Dew point, wind speed, and

air pressure are not statistically significant. Wind gust is negative and statisti-

cally significant, indicating that excessive winds leads to a diminished gameday

experience, and thus reduces demand. Humidity is also negative and statistically

significant, suggesting that fans prefer less humid days. Finally precipitation is

negative and statistically significant, not surprising given we would expect less

fans to attend on rainy days. The extremely bad weather indicator did not return

statistically significant.

7Extremely bad weather includes heavy rain, thunder, or lightening.
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Compared to early day starts (traditionally noon or 1pm kickoffs), evening

games (start times between 6-9pm) draw statistically significantly more fans. Com-

pared to traditional Saturday games, nearly every day of the week draws worse.8

Distance, measured as the straight line distance in miles between the two compet-

ing schools, is negative and statistically significant. This is not surprising as the

further an opponent is, the less opposing fans are likely to travel and the less likely

the opponent is to be a regional rival. MSA population has a positive and statis-

tically significant effect, while income has a negative and statistically significant

effect on single game attendance.

Having the home team or the visiting team be a reigning conference or national

champion leads to higher attendance. Games also see higher attendance when

either team is ranked, and even greater attendance when both teams are ranked.

Theses results suggest that fans have higher demand to watch good teams. A

conference game indicator variable is interacted with home conference to control

for the fact that not all conference games are created equal. Conference games

seem to draw additional fans in the Big Ten, Pac-12, and SEC, has no statistically

significant effect in the Big 12 and Sun Belt, and actually leads to fewer fans in

the remaining FBS conferences.

The stadium variables provide expected results. Big renovations is an indicator

for whether the home stadium received major renovations and had to close for at

least one season prior in order to receive those renovations, essentially making

it like a new stadium. Both that variable and the new stadium variable return

positive and statistically significant in both specifications. Stadium age is once

8The exception is Monday, although the only Monday games you generally see are at the very
beginning of the season. Future edits of this paper will include week or month fixed effects.
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again negative and statistically significant, again showing fan preferences for newer

facilities.

Television coverage is tiered by availability and accessibility. Our first variable,

Satellite, includes games that would be available to almost all consumers as games

are available on national television with the accessibility of a satellite or other basic

coverage. These include games on Fox, CBS, NBC, and ABC. The next category

includes games that are nationally televised on networks available in almost any

basic cable package. These include games on ESPN, ESPN2, NBC Sports, and FS1

among others. The third category includes games that are nationally televised, but

on networks that generally cost a premium to acquire and may not be accessible

to all consumers. These include games on the conference networks, ESPNU, FS2,

CBSSN, and others. The next category is also the largest category, including all

games on regional networks. These games are not televised nationally, but are

generally available to those living near the home team. The last two categories

include games only available via an online stream or via pay-per-view, respectively.

All results are compared to the excluded variable of no television coverage.

Games that appear on multiple networks, and in multiple television categories,

get assigned the most accessible category applicable. Besides online stream, all of

the television variables are positive and statistically significant, supporting early

results that being on television does not serve as a substitute for attending a col-

lege football game. It is also noteworthy that there does seem to be a relationship

between the size of the coefficient and the general reach and accessibility of the

game on television. Games available nationally via satellite draw around 5,000

more fans, games available nationally on basic cable draw approximately 3,700 ad-
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ditional fans, games available nationally on a network add-on draw around 2,100

additional fans, games available regionally only draw approximately 1,400 addi-

tional fans, and the few pay-per-view games drew approximately 1,700 additional

fans. Most of these coefficients are statistically different from one another, indicat-

ing a positive relationship between availability and accessibility of the game and

fan attendance. This result is consistent with results from the aggregate model

section and support the conclusion that appearing on television actually leads to

higher attendance figures.

The final set of results in Table 7 examine single game capacity filled percent-

age instead of attendance. Weather, stadium age, start time, day-of-week, travel

distance, economic conditions, home and opponent quality, and television coverage

results are all consistent with previous results.

4 Discussion

The results in this paper are consistent with results identified in previous papers

that examine the effect of television availability on in-stadium game attendance.

Live broadcasts serve as a complement to stadium attendance. This paper gets

granular in the type of television coverage a game receives, examining the effect

of introducing a college network to attendance, and then examining the effect of

availability and accessibility to live broadcast on attendance. The introduction of

a college network seemed to have mixed effects for the various leagues that imple-

mented one, benefiting the ACC and SEC, but hurting the Big Ten, and having no

statistically significant effect on the Pac-12. Increased availability and accessibility

benefits attendance, with games being nationally televised and accessible with a
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satellite leading to an increase of approximately 5,000 fans (or increase in percent

capacity filled by 9.4 percentage points), with the effect decreasing as games are

less accessible or available in fewer homes.
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