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Broadcasting demand for Formula One: Viewer preferences for
outcome uncertainty in the United States
Ronan Fahy, David Butler and Robert Butler

All Department of Economics, University College Cork, Cork, Republic of Ireland

ABSTRACT
We explore the determinants of broadcasting demand for Formula One racing
in the United States of America and pay specific attention to the relationship
between outcome uncertainty and television viewership figures. Using
implied probabilities derived from betting odds, we offer an approach to
measuring outcome uncertainty that differs from those currently established
in the Formula One broadcasting demand literature. We do not find any
evidence to support the uncertainty of outcome hypothesis. On the contrary,
viewers display a preference for less closely contested races. We find that
scheduling and accessibility to live races are important determinants of
viewership. Our results have practical implications and can guide the sport’s
administrators and television broadcasters seeking to understand a growing
national market for F1 broadcasting.
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1. Rationale/Purpose

While sports economists have traditionally
focused their research on popular team sports
such as baseball, basketball and European foot-
ball, studies considering fan interest in attend-
ing and viewing other sports is increasing
over time. One such sport that has begun to
appeal to researchers in this area is Formula
One (F1), with the elite motorsport attracting
increasing interest from sports economics and
management scholars (e.g. Baecker et al.,
2022; Budzinski & Feddersen, 2020; Garcia-del-
Barrio & Reade, 2022; Gasparetto et al., 2022;
Peeters & Wesselbaum, 2023; Schreyer &
Torgler, 2018). Consistent with the wider body
of literature considering demand to view live

sport, these works have focused on empirically
testing the uncertainty of outcome hypothesis
– a theoretical cornerstone of the sports econ-
omics literature since the contributions of Rot-
tenberg (1956) and Neale (1964).

As the rapid evolution of sports broadcasting
continues (see Baecker et al., 2022; Buraimo
et al., 2020, 2022; Butler & Massey, 2019;
Butler & Butler, 2023; Butler et al., 2022), under-
standing the motivations of armchair specta-
tors to watch content by appointment has
garnered increased attention. Traditionally,
most pursuits to model viewer figures concen-
trated on team sports, but attention has
increasingly turned to evaluating the role of
outcome uncertainty in individual sports such
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as tennis (Konjer et al., 2017) and hybrid individ-
ual-group sports where there is a strong team
component such as motor sports and cycling
(Larson & Maxcy, 2014 Van Reeth, 2013). In
short, there is mixed empirical support for the
outcome uncertainty hypothesis in attendance
and viewership data at the individual contest
level, with the literature now also considering
wider behavioural motivations to consume
sport (Buraimo et al., 2020; Coates et al., 2014;
Pawlowski et al., 2018).

Our research is nested within the branch of
literature studying demand for individual
sport and is timely for two reasons. We
explore the motivations of fans in F1 for one
of its largest national markets for sports broad-
casting – the United States of America (USA).
The determinants of demand in this market
are not well understood in the academic litera-
ture. With these viewership data we consider
the uncertainty of outcome hypothesis and
ask what are the determinants of demand for
F1 telecasts in the USA? Specifically, we
measure the uncertainty of an outcome in
four different ways: (i) the difference in
betting odds between drivers, (ii) points differ-
ences in the World Drivers’ Championship
(WDC) and Constructors’ World Championship
(CWC) at any point during the season, (iii) the
difference in seconds between the first and
third qualified driver and (iv) the difference in
time between the first and fifth qualified
driver. These different methods offer market
and sporting-based measures of uncertainty,
between elite drivers and constructors. These
are explained in detail in the next section.

While this paper is not the first to model F1
viewership figures, we contribute to the direct
demand research for the sport in two specific
ways. First, we use a hand-collected dataset
from bookmakers to measure driver winning
likelihoods. Betting on F1 Grand Prix’s has
proved to be a niche pursuit to date, and no

F1 research has utilised market (betting) odds
probabilities to consider uncertainty of
outcome and fan demand. The use of odds to
quantity contest balance is a first-rate metric
to capture contest outcome uncertainty in the
wider literature on sports demand and our
use of these measures can augment our under-
standing of preferences for uncertainty in F1.

Second, we introduce new viewership data
derived from USA audiences. As suggested,
this is a critical market for the sport and to
our knowledge has yet to be studied. Presently,
the bulk of F1 demand research appeals to
viewership data from German markets (e.g.
Baecker et al., 2022; Schreyer & Torgler, 2018).
This is not surprising given the European
origins of the sport and access to rich data
from German broadcasters. Likely due to cul-
tural and historic factors, research considering
demand for motor sports in the USA has
tended to focus on National Association for
Stock Car Auto Racing (NASCAR)1 (Berkowitz
et al., 2011). Again, it is understandable that
the general focus in the USA concerns this
format of car racing, rather than the European
born F1. However, the USA first held a Grand
Prix under the current organisational structure,
as early as 1959 and has held 18 races since the
start of the twenty-first century. The American
market continues to grow, with F1 receiving
increased viewership and now seeking an esti-
mated $75 million per year for media rights
(Ourand, 2022). Therefore, understanding the
determinants of demand in this market is deser-
ving of attention.

Our tests not only make an important
empirical contribution but also a practical one.
The past decade has witnessed an unprece-
dented concentration of wins in the hands of
a limited number of F1 drivers and constructors.
Since 2010 just four drivers (Sebastian Vettel,
Lewis Hamilton, Nico Rosberg and Max Verstap-
pen) have been crowned winners of the WDC,

1NASCAR was founded in the United States in 1948 and is headquartered in Daytona Beach, Florida, sanctioning more than 1,500 races
annually mainly in the USA (see Abere et al., 2012 for the economics of NASCAR).
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with just two constructors (Red Bull and Mer-
cedes) winning the CWC in the same period.
At no other point in the history of F1 have the
WDC and CWC been so concentrated. For
example, during the decade of the 1970s,
seven different drivers won the WDC title, a
further six drivers won the WDC title during
the decade of the 1980s, and seven different
drivers held the WDC title at some point
during the 1990s. While the winning construc-
tor has traditionally been quite concentrated,
the reduction in the number of successful
drivers over more than the past decade is
unprecedented in the history of F1. Budzinski
and Feddersen (2020) document this decline
in competitive balance, an observation sup-
ported by a Herfindahl-Hirschman (HHI) con-
centration index which reports a HHI of 0.209
for the 2020 season, compared to 0.109 in
2014 and just 0.098 in 2010. As such, this
research can offer insight for sports business
and F1 administrators tasked with designing
rules for the sport and ensuring that a reason-
able level of competitive balance exists both
within races and within championships.

Past F1 research, insofar as it concerns direct
demand, has focused on two related areas: uncer-
tainty of outcome and competitive balance.
Kipker (2003), Krauskopf et al. (2010), and most
recently Gasparetto et al. (2022) and Baecker
et al. (2022) examine uncertainty of outcome.
These works have applied sporting-level metrics
to capture contest uncertainty. Kipker (2003)
measures uncertainty of outcome using the
points difference between the first and last
placed driver in the WDC table. Krauskopf et al.
(2010) proxy outcome uncertainty in a race
setting through a concentration index based on
Championship points. Both report an unclear
relationship between uncertainty of outcome
and viewership demand and suggest that there
appears to be lower levels of demand when
uncertainty of outcome is both too high and
too low. Gasparetto et al. (2022) consider a
similar strand of the direct demand literature by
focusing on race attendance and uncertainty of

outcome. The authors find that demand for F1
is a normal good – increasing ticket prices
reduces attendance – and that race uncertainty
and attendance is non-linear (U-shaped). The per-
formance of a domestic driver at their home
Grand Prix has a significant and positive impact
on race attendance.

Another strand of F1 demand research con-
siders wider issues of competitive balance
within the sport. Mastromarco and Runkel
(2009) suggest rule changes normally occur
when competitive balance is in decline. The
authors note that rule changes primarily
intended to increase safety standards in the
sport can exert a significant positive impact
on competitive balance. Judde et al. (2013)
contend that regulatory changes increase
outcome uncertainty. Mourão (2017) finds the
outcome uncertainty is higher as one goes
back in time, a finding that may explain why
rule changes are required if the intention is to
improve competitive balance. Schreyer and
Torgler (2018) report that fans prefer some
level of competition between the top drivers,
and that race organisers need to ensure that
competitive balance remains high to attract
strong television audience numbers.

Uncertainty of outcome has continued to
attract interest in the most current research
and has moved in new directions. Most recently
Garcia-del-Barrio and Reade (2022) explore
uncertainty of outcome using Google trend
indexes. They find that search volumes signifi-
cantly decline once pennant-race uncertainty
is removed however the authors do note that
this finding is subject to their model specifica-
tion. Close to this study, Baecker et al. (2022)
consider F1 viewer demand under different TV
channels holding non-exclusive media rights,
finding that outcome uncertainty can differ
between premium or non-premium mediums.
The authors contend that gender effects can
explain this.

This paper continues as follows. The next
section presents the research method. It
explains where data is sourced from and how
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the empirical estimations are conducted.
Descriptive statistics on selected variables are
also presented. Section 3 presents our results
and findings. In total, eight estimations are
run across four different measures of uncer-
tainty of outcome. Section 4 discusses the
implications of our work considering the
general findings. We offer thoughts on what
we believe is driving these results and suggest
policy advice for race organisers and broadcas-
ters of F1 races seeking to increase viewership
in the USA. Section 5 concludes the paper.

2. Design/Methodology/approach

We explore the uncertainty of outcome hypoth-
esis and the factors associated with broadcast-
ing demand in the USA market between 2016
and 2020. Our dataset includes 81 F1 Grand
Prix races from round eleven of the 2016
season to the final round of the 2020 season,
broadcasted in the USA across the ESPN, NBC,
CNBC, and ABC networks. While the 2020
season was impacted by Covid-19, the July
2020 United States Grand Prix, along with

races in Brazil, Canada and Mexico, were all can-
celled due to rising numbers of Covid-19 infec-
tions and restrictions in the Americas.
Therefore, the estimations that follow are not
affected by a possible substitution of fans
who normally attend the USA Grand Prix in-
person watching on their televisions, as no
race was held in 2020. This time-period is also
selected due to constraints imposed by access
to viewer data and gambling odds. Nine
Grand Prix races are excluded as they were
not broadcast on television in the USA or view-
ership data was unavailable for these races. The
dependent variable – viewership figures – is
obtained from showbuzzdaily.com where all
USA sports broadcasts’ viewership figures are
uploaded on a weekly basis. Data is collected
manually, with the viewership and network
broadcaster of each Grand Prix recorded for
all 81 races. It is our understanding that this
viewership data relates to cable and satellite
television viewership only for all persons aged
three years and older. No race was sold on a
pay-per-view basis. Summary statistics on view-
ership are presented in Table 1.

2.1 Measuring uncertainty of outcome

Four measures of uncertainty of outcome are
considered. The first – and most novel
measure – is the difference in betting odds
(DIBO) of F1 drivers placed in positions 1–5 on
the starting grid for each Grand Prix. To calcu-
late this, we infer probabilities from the odds.
Given that little is known about the overall
book value we cannot adjust for the overround.
As per the traditional outcome uncertainty
hypothesis, one could expect a negative
relationship between increasing differences in
adjusted betting odds and viewer demand.
We obtain betting odds from a variety of
sources online including metro.co.uk (2016),
bleacherreport.com (2018), sportsbettingdime.-
com (2019) and paddypower.com (2020). We
have no reason to believe there are significant
variations in odds across providers. The

Table 1. Descriptive statistics.
VARIABLE MEAN SD MIN MAX

Viewership 624,234 224,710 231,000 1,617,000
Difference in
betting odds 1st
– 5th

0.4 0.12 0.14 0.69

Points Difference
1st – 20th in
WDC

222 105 25 413

Points difference
1st – 10th in
WDC

190 91 24 361

Points Difference
1st – 10th in
CWC

389 191 37 764

Points Difference
1st – 3rd in CWC

194 96 18 371

No. of Grand Prix
held at a track

36 23 1 70

Race Laps 61 9.3 44 87
Highest recorded
Kph

326 13 290 350

Race Distance (Km) 306 9 260 310
Pacific Standard
Time

9.22 2.73 1.05 15.4

Television Rating 0.4 0.15 0.15 1.04

4 R. FAHY ET AL.



average odds for the driver in pole position are
1.96 (2016), 2.26 (2017 and 2018), 2.30 (2019)
and 1.58 (2020). Typically, there is a clear
favourite for each race. Lower average odds
for the car starting first on the grid suggest a
less competitive World Championship for both
drivers and constructors.

The second measure of uncertainty of
outcome is the points difference in WDC and
CWC at any point during the season. This is cap-
tured by a running total of the drivers and con-
structors’ championship points. Two methods
have been created to capture this. DRIVERPTS-
DIFF measures the difference in points
between the first placed driver and the tenth
placed driver in the WDC at the start of any
given Grand Prix. Similarly, CONSTRUCTORPTS-
DIFF captures the difference between the first
and the third placed constructor in the CWC.
Therefore, while the difference in betting odds
allows us to measure for race-specific competi-
tive balance from race-to-race, the variations of
our points difference measures attempt to
explain season-long competitive balance as
these are a running total until the final
weekend of the season.

The third and fourth measures of outcome
uncertainty are inspired by the work of Schreyer
and Torgler (2018) and allow us to check the
robustness of our first two measures of uncer-
tainty of outcome. The authors quantify uncer-
tainty of outcome through the difference in
seconds between the first and third qualified
driver (DQT3) and the difference in time
between the first and fifth qualified driver
(DQT5). The closer the time difference
between the top three/ five qualifying drivers,
the higher the level of uncertainty of outcome.

2.2 Control variables

Various controls are included in our model.
Race-specific factors include the number of
Grand Prix races that have been held at a
track to capture tradition as a motivation to
view (HERITAGE), the number of turns

(TURNS), race distance (RACEDISTANCE), drag-
reduction-system zones (DRSZONES), highest
recorded speed in kilometres per hour
(MAXKPH) and grid-to-turn-one-distance
(GRID). These additional measures are aimed
at capturing the appealing aspects of alterna-
tive tracks. In addition, we include race location
fixed effects to account for unexplained hetero-
geneity. We obtained all race data from
formula1.com.

Various non-race factors can also explain
audience demand. Television ratings (TVR) for
the broadcast prior to the live Grand Prix is
recorded. We also include a control for broad-
casts near a public holiday (PH) (within one
day before or after), with the prior expectation
being that viewership increases if a Grand Prix
is broadcasted the day before or after a USA
public holiday. The start time of the broadcast
is captured as the Programme Start Time
(PST). A similar timing effect is expected, par-
ticularly in the case of European and Oceanic
races with fans in the USA potentially less
likely to watch broadcasts at unsociable hours
of the day. Dummy variables are employed to
capture the effect, if any, that major sport sub-
stitutes have on viewership figures of F1
broadcasts.

We incorporate a vector of dummy variables
for motor sport broadcasts at the same time as
the F1 broadcast (MOTORSPORTDIRECT), and
motorsport earlier or later in the day of the F1
broadcast (MOTORSPORTDAILY). Additionally,
we control for competing broadcasts including
the English Premier League (EPL), Tour De
France (TDF), Major League Baseball (MLB),
Tennis (ATP), Golf (PGA), and the National Foot-
ball League (NFL). Finally, we include dummy
variables (SEASONAL) and (SEASONALCONS)
to capture the point in the season at which
the WDC and CWC are won.

2.3 Empirical model

Due to the skewness of the dependent variable,
we estimate a Huber regression. One of the key
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benefits of using this regression is that it allows
for a trade-off between robustness to outliers
and efficiency. Considering the distribution of
our viewer data, this approach allows us to miti-
gate the influence of extreme observations. We
also include location-fixed effects in each
model. The regression models employed are
as follows:

Viewershipi = a1 + b1DIBOi + Zi + ui (1)

Viewershipi = a1 + b1DIBOi, + Zi + ui (2)

Viewershipi = a1 + b1DQT3i + Zi + ui (3)

Viewershipi = a1 + b1DQT5i + Zi + ui (4)

where i is the F1 race and Zi is a vector of con-
trols for pre-race and within-races factors as
previously listed.

Equation (1) explores the relationship
between viewership figures using odds (DIBO)
as the measure of race uncertainty of
outcome. Equation (2)–(4) alternate the
measure of uncertainty of outcome with the
same control variables. Equation (2) uses both
DRIVERPTSDIFF and CONSTRUCTORPTSDIFF.
Equations (3) and (4) employ DQT3 and DQT5,
as used by Schreyer and Torgler (2018). Both
are found to be useful predictors of Grand
Prix demand in Germany. However, in the
context of this research their use acts as a
check against both the DIBO and points differ-
ence measures of outcome uncertainty. As
betting odds are widely seen as the gold stan-
dard of outcome uncertainty measures in
sports demand literature, we believe this is a
useful addition to measuring competitive
balance in F1. Additionally, DIBO allows us to
measure for race-specific competitive balance
that changes from race to race, whereas the
points difference measures account for season
long competitive balance as they are a
running total until the final weekend of the
season.

3. Findings

Table 2 presents the empirical results for the
first sets of estimations, utilising four different
measures of uncertainty of outcome. Column
1 analyses the effect of viewer demand for
using the odds probability measure of uncer-
tainty of outcome. DIBO is statistically signifi-
cant. An additional 176,890 viewers can be
expected for every extra unit increase in the
difference in betting odds between the first
and fifth qualified driver. We also explore this
effect using drivers one to four only. Again, a
statistically significant effect is observed at the
1% confidence level, with more than 190,000
additional viewers. This finding is contrary to
expectations and indicates that fans do not
appear to be overly concerned about a lack of
uncertainty of outcome. This could be
because some fans in the USA are passionate
about F1, uncertainty of outcome in the sport
is not, or less of, a concern to viewers. This
finding differs from the most recent research
on German markets (Baecker et al., 2022). This
is understandable given the different market
we examine, and it could be explained by a
variety of cultural and historic reasons beyond
the scope of this research. However, finding a
preference for dominance among fans is not
uncommon in the general literature, with
mixed evidence when it comes to empirical
applications of the uncertainty of outcome
hypothesis.

In line with Schreyer and Torgler (2018),
various race-specific controls are significant
when explaining viewership figures. Although
it has a small effect on viewership, when com-
pared with other variables, track characteristics
play an important role in shaping the demand
for F1 broadcasts in the USA. Channels that
require subscription access to races attract sig-
nificantly fewer viewers. This is consistent with
expectations. Despite being a free-to-air broad-
caster, ABC does not attract significantly more
viewers across three of the four models. It is
clear from these results that US F1 fans prefer

6 R. FAHY ET AL.



Grand Prixs that start later in the day, as
opposed to those broadcasts at unsociable
hours. This differs from a non-linear scheduling
effect associated with the German market
(Baecker et al., 2022).

Column 2 uses the Points Difference model
to measure uncertainty of outcome. This
model has two alternative explanatory variables
with DRIVERPTSDIFF and CONSTRUCTORPTS-
DIFF representing both the continued

changes in the WDC and CWC. The results in
model 2 largely align with model 1. Both DRI-
VERPTSDIFFELITE and CONSTRUCTORPTSDIFFE-
LITE are statistically significant, but the
coefficient magnitudes suggest the increase
or decrease in viewership is marginal.

As a check, both measures of uncertainty of
outcome were tested under different par-
ameters. Instead of the difference between
the first-placed driver and the tenth-placed

Table 2. Television demand with alternative uncertainty of outcome measures.
VARIABLES 1 2 3 4

CONSTANT 4,012,284**** 43,259,588**** 5,048,570**** 4,287,033****
(462,698) (428,036) (439,141) (483,205)

DIBO 176,890**
(71,121)

DRIVERPTSDIFFELITE −559***
(171)

CONSTRUCTORPTSDIFFELITE 304*
(157)

DQT3 −5,073
(5,628)

DQT5 −1,475
(7,666)

ESPN −131968*** −58,563** −73,196 −121,547***
(49,983) (44,464) (47,396) (52,223)

ESPN2 −206,935*** −130,336*** −163,373**** −214,035****
(46,557) (40,942) (544,449) (48,951)

ABC 62,569 117,056*** 55,510 47,605
(43,205) (37,450) (40,670) (44,764)

NBCSN −242,789**** −149,969*** −200,439**** −252,778****
(51,257) (45,078) (48,883) (53,739)

CNBC −343442**** −288,283**** −293,234**** −344,514****
(62,533) (55,083) (59,568) (65,509)

TURNS 3,377 4,890 2,025 2,358
(3,192) (2,921) (3,041) (3,347)

HERITAGE 654 540 561 601
(502) (444) (484) (528)

MOTORSPORTDIRECT −125,536*** −84,745*** −60,471* −110,695***
(35080) (30,683) (33,152) (36,512)

MOTORSPORTDAILY 22,101 −5,124 22,481 18,515*
(30,427) (28,746) (28,792) (31,719)

RACEDISTANCE −12,109**** −9,658**** −15,072**** −12,517****
(1,416) (1,340) (1,352) (1,487)

GRID 49 19 4 23
(47) (42) (45) (51)

WEATHER −90,066*** −80,660*** −75,147*** −94,639***
(30,376) (24,918) (26,433) (29,096)

PST 33,410**** 40,120**** 28,225**** 30,237****
(5,199) (4,584) (4,951) (5,468)

HOLIDAY 19,764 34,072 19,120 23.657
(37,893) (34,149) (36,339) (41,387)

PL 47,969** 30,076 40,973** 42,775*
(20,841) (22,113) (19,853) (21,910)

Observations 81 81 81 81
Prob > F 0.000 0.000 0.000 0.000

Notes: Standard errors in parentheses; **** p < 0.001 *** p < 0.01, ** p < 0.05, * p < 0.1.
Includes fixed effects for European and non-European locations. NBC is reference category of television channel dummies.
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driver in the WDC at the start of any given
Grand Prix (DRIVERPTSDIFF), we estimated the
model using the difference between the first
and twentieth-placed driver in the WDC at the
start of any given Grand Prix. Similarly, with
CONSTRUCTORPTSDIFF, rather than the differ-
ence between the first and the third-placed
constructor in the CWC, we estimated the
difference between the first and fifth-placed

team. The original results are robust to these
alternative measures.

Column 3 presents the DQT3 model. DQT3 is
not statistically significant. This finding is not
surprising and, while not corroborating pre-
vious research, this variable is introduced to a
new market with a unique history and relation-
ship with F1. Column 4 presents the DQT5
model. Like the three prior models, most of

Table 3. Television demand excluding Monaco Grand Prix.
VARIABLES 5 6 7 8

CONSTANT 3,450.269* 5,874,253*** 3,312,106 3,615,706
(2,052,977) (2,115,050) (2,081,854) (2,170,736)

DIBO 185,190**
(73,914)

DRIVERPTSDIFFELITE −714***
(202)

CONSTRUCTORPTSDIFFELITE 384**
(179)

DQT3 3,335
(6,067)

DQT5 597
(7,478)

ESPN −18,046 −94,016 11,255 −19,462
(61,398) (62,530) (62,032) (64,674)

ESPN2 −107,192* −161,969*** −97,385* −127,216**
(56,729) (58,063) (58,254) (60,737)

ABC 108,447** 108,319** 87,029* 85,476
(46,259) (47,180) (47,408) (49,434)

NBCSN −134,883** −201,029*** −124,124* −163,177**
(61,889) (63,021) (63,195) (65,760)

CNBC −265,668**** −345,505*** −257,848*** −285,021***
(68,952) (72,388) (71,737) (74,684)

TURNS 747 357 −1,180 −1,570
(2,993) (3,279) (3,054) (3,181)

HERITAGE 236 159 62 76
(511) (527) (531) (551)

MOTORSPORTDIRECT −89,122** −49,245 −58,906 −61,932
(40,345) (41,132) (41,262) (43,480)

MOTORSPORTDAILY 49,946* 37,393 53,559* 57,087*
(29,055) (32,921) (29,804) (31,042)

RACEDISTANCE −10,619 −17,424** −9,701 −10,462
(6,683) (6,875) (6,757) (7,052)

GRID 19 −10 1 −5
(46) (48) (47) (49)

WEATHER −42,753 −31,256 −50,194 −50,283*
(27,842) (29,522) (28,713) (29,880)

PST 36,036*** 24,554*** 32,715*** 28,263***
(5,662) (5,797) (5,795) (6,084)

HOLIDAY 19,633 26,187 44,114 31,635
(37,998) (40,302) (39,319) (42,040)

PL 35,611* 14,265 26,052 28,333
(20,581) (22,450) (21,209) (22,098)

Observations 78 78 78 78
Prob > F 0.000 0.000 0.000 0.000

Notes: Standard errors in parentheses; **** p < 0.001 *** p < 0.01, ** p < 0.05, * p < 0.1.
Includes fixed effects for European and non-European locations. NBC is reference category of television channel dummies.
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the channel variables remain significant. DQT5,
like DQT3, is not statistically significant.

While our findings concerning outcome
uncertainty are mixed, being dependent upon
measurement, fans don’t appear to display a
preference for a more competitive race. This is
in line with the findings of Gooding and Ste-
phenson (2017) and Kang et al. (2018). Our
findings are different to Dang et al. (2015) and
Mizak et al. (2007) who both report a preference
for greater outcome uncertainty to increase
sports viewership. However, we propose that
our use of betting odds offers an improved
measure of balance.

The lack of statistical significance of the
outcome uncertainty measures DQT3 and
DQT5 across the models is important in the
wider context. Running four different uncer-
tainty of outcome models, each with different
outcome uncertainty variables, highlights the
effectiveness of each outcome uncertainty
measure. The significance of the DIBO and
both points difference models when compared
to DQT3 and DQT5, suggests they may be
superior measures of outcome uncertainty
and should be used by others continuing in
this line of research. Despite the growing
depth of sports economics literature, the
lesser explored field of F1 deserves further
attention given its appeal and paucity of work
sports economics work to date.

To test the robustness of these results, we
removed the three Monaco Grand Prix races
from the dataset. This race is unique and con-
sistently posts the highest rating and viewer-
ship figures within this dataset. The results are
presented in Table 3. The removal of Monaco
does impact the results. ESPN, ABC, RACEDIS-
TANCE and WEATHER change significantly,
and can be attributed to the difference in view-
ership between the Monaco Grand Prix and less
popular races. Importantly however, all four
measures of uncertainty of outcome remain
robust to the removal of the Monaco Grand
Prix, across columns 5–8 in Table 3. The robust-
ness of the positive coefficient across both

models suggests that the DIBO and points
difference models capture the die-hard US
fans that are willing to tune into a race broad-
cast regardless of increasing differences in
betting odds across the top five drivers.

4. Practical implications

Our results add to the literature on direct
demand for F1 by exploring a growing and
important market. The results allow us to offer
new insights to the governing body of the
sport and sports broadcasters, aiming to
capture viewers in the USA market. Our novel
use of betting odds – which has not been
used to date – suggests that armchair fans
prefer less competitive races. This is not overly
surprising and as mentioned at the outset, the
past decade or more has witnessed a concen-
tration of championship wins – both drivers
and constructors – in the hands of a very
small group. Fans are tuning in to watch
drivers and constructors dominating races,
rather than watching races where the likely
winner is more difficult to predict. Of course,
viewers could be watching the race in the
hope of a shock result. The present supremacy
of Red Bull and Mercedes, and that of drivers
such as Lewis Hamilton, and more recently
Max Verstappen, should not be of major
concern to race organisers and administrators
seeking to increase competitive balance and,
by extension, outcome uncertainty. It is of
note that this finding is dependent on our
measurement of outcome uncertainty.
However, none of the four measures adopted
imply an association between greater balance
and significant increases in television
audiences.

Our results regarding the level of uncertainty
of outcome differ across models and deviate
from past literature. Albeit we study a
different market, we believe this difference
highlights the importance of using betting
odds – which are commonly accepted to be
one of the most appropriate ways to quantify
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how competitive a contest is – to measure race
outcome uncertainty. Traditionally, administra-
tors within the sport have initiated rule
changes when one driver or constructor was
seen to be creating a position of dominance
or competitive balance was being eroded. The
most obvious example of this started in 2010
when dramatic cost-cutting measures were
introduced by the FIA to allow smaller teams
to compete. These rules were extended
further at the start of the 2013 season, and at
the start of the 2021 campaign, the governing
body introduced a budget cap of $140 million
per season. There are obvious sporting
reasons for such rule changes, but our results
suggest that in the short to medium run, an
erosion of outcome uncertainty did little to
effect viewership. In fact, the opposite is
found when measuring this using betting
odds (DIBO). Therefore, the governing body
could not appeal to American viewership
demand to justify rules to improve competitive
balance. Rule changes could be motivated by
other reasons, mainly those related to sporting
competition, and the need to ensure construc-
tors remain interested in competing in the
sport in the long run.

We show across most of the models that
other motor sport broadcasts on the day of
the race – once not in direct competition with
the screening – stimulate demand. These
appear to be complimentary to what happens
later at the racetrack and race organisers and
broadcasters should keep this in mind when
races are scheduled to take place. The timing
of these races is important and needs to be con-
sidered. Grand Prix’s that start at unsociable
times for the audience in the USA result, as
expected, in significantly fewer viewers. Some
races take place in countries with significantly
different time zones to the USA, such as Austra-
lia, Japan, and Singapore, but race organisers
could consider time schedules for European
Grand Prix that are more amenable to the
large American audience. Given the long
summer days in Europe, late afternoon starts

would not necessarily change race dynamics
and could attract a greater audience in the
USA. Generally, we find longer races are associ-
ated with fewer viewers – they may become
tedious if the race forms a stable pattern, with
little overtaking or incident. It may be the
case that fans are uninterested in races that
last too long. However, while this could be
taken into consideration by race organisers,
the findings are not robust to the exclusion of
the Monaco Grand Prix.

Our research has several limitations. Future
studies would benefit from a larger dataset of
Grand Prix races and betting odds, which
includes viewers on mobile devices or those
who can stream Grand Prixs. This would give
further insights to administrators and broadcas-
ters alike. Furthermore, complementary pro-
ducts could be stimulating demand. For
example, numerous documentaries, such as
the popular Netflix show Drive to Survive, have
been released in the recent past, directing sig-
nificantly more attention towards the sport.
This could be attracting casual fans, or those
who have never watched F1 previously, to
watch a Grand Prix when it is live on television.
Future studies could benefit greatly from con-
sidering how indirect channels impact
demand and quantifying how external events
(e.g. docuseries and esports) affect Grand Prix
viewership. A significant competition change
was also initiated in the 2021 season, which
saw the addition of sprint races as a form of
qualifying across three Grand Prixs. The rule
change was instigated to increase interest in
the sport and has had a ripple effect – qualify-
ing moved from Saturday to Friday. Future
studies would benefit from investigating the
effect that an additional race across the
weekend can have on viewership.

5. Research contribution

This paper uses various measures of uncertainty
of outcome in F1 to understand the determi-
nants of demand for television viewership in
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the USA over four seasons. Significantly, we
introduce two new measures that have yet to
be used in the F1 demand literature to
measure race uncertainty of outcome –
betting data that essentially offers a market-
generated prediction of the outcome.

We find that the behaviour of American tele-
vision fans does not support the uncertainty of
outcome hypothesis when using our novel
approach. Rather, fans have no problem watch-
ing races where the likely winner is strongly
predicted by the market in advance of the
race. Fan loyalty to the sport or motivations to
watch the spectacle of these elite cars and
drivers appear to be enough for fans to watch
live broadcasts. Several other variables in our
model prove to be important determinants of
demand and remain robust across different
estimations. The type of broadcasting channels
(free-to-air or subscription), the race distance
and the start time of a race prove to be the
most consistent and robust determinants of
viewer demand. When removing the Monaco
Grand Prix, our results are largely consistent
with earlier findings and we continue to
report that viewers prefer to watch races with
a dominant driver and team. These findings
are important for race organisers considering
instigating rule changes in the sport, and
broadcasters seeking to maximise viewership
demand.
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