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Abstract
The economics of sport and how sport provides insights into economics have experienced
exogenous shocks from Covid-19, facilitating many natural experiments. These have provided
partial answers to questions of: how airborne viruses may spread in crowds; how crowds
respond to the risk and information about infection; how the absence of crowds may affect
social pressure and arbitration decisions; and how quickly betting markets respond to new
information. We review this evidence and advise how sports economics research could
continue to be most valuable to policymakers.
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1. Introduction
Sport can offer rare moments of clarity to social scientists within an otherwise complex real
world. The competitive environments in sport provide laboratories to study human behaviour,
to test theories, and to observe the effects of policy. In this paper, we take an editorial cue from
a recent special issue of the Journal of Behavioral and Experimental Economics: “Ask not
what economics can do for sports - Ask what sports can do for economics” (Bar-Eli et al.,
2020). In this spirit, economists have been studying the impacts of Covid-19 on sports, and
vice versa, addressing research questions that have important implications far beyond the fields
of play. We briefly summarise these studies and give our views on the questions that sports
economists should try to answer next.

2. Mass events and the spread of an airborne virus
Before Covid-19, there was surprisingly little evidence on the causal effects that sports events
could have on the spread of an airborne virus. A notable exception used the locations of the
National Football League (NFL) Super Bowl, and the home cities of the teams making it there,
to estimate the impacts of this annual mass winter gathering of sports fans on seasonal influenza
mortality (Stoecker et al., 2016). Using a differences-in-differences design, the study found an
18% increase in influenza mortality in the over 65s in the cities represented in North American
sport’s annual showpiece, between 1974 and 2009, compared with the cities that did not make
it to the Bowl. There was no increase in mortality in the cities hosting the Bowl, suggesting
that the increased gatherings of people in social settings back home, away from the stadium,
could be part of the mechanism spreading the virus.
Also studying seasonal influenza in North America, a more recent study exploited the
movement or creation of major sports franchises between 1962 and 2016, as well as the periods
when sports stopped, e.g., due to player strikes (Cardazzi et al., 2020). The study found
significant increases in influenza mortality of 4-24%, depending on the sport, when franchises
arrived in cities, compared with before they arrived and other cities without franchises. The
impact of league stoppages was mixed, with effects on mortality of the 1982 NFL and 2011
National Basketball Association (NBA) stoppages, but not the 2004 National Hockey League
(NHL) stoppage. The authors also found a parallel with Stoecker et al. (2016), as there was a
significant increase in all-cause mortality in over 65s when a new NFL sports franchise arrived
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in a city. However, neither study could pin this down to fans attending stadiums, as opposed
to the general gathering of people to watch sports events, e.g., in their homes or bars.
The first study of whether major sports events can cause the spread of Covid-19 focused
on North America (Ahammer et al., 2020). By exploiting the variation in the scheduling of
NBA and NHL games in a twelve-day period in early March 2020, the study was able to
estimate the effects of these large indoor gatherings on the subsequent spread and mortality of
Covid-19. The authors concluded that each of these mass gatherings, on average, increased
the cumulative number of deaths directly from Covid-19 by 9% up to the end of April 2020, in
the areas around where the events took place.
Using a similar empirical design, another study has looked at the impact of English football
matches taking place with crowds as the Covid-19 pandemic took hold (Olczak et al., 2020).
Even though these events took place outdoors, compared to the indoor events studied in North
America, the authors also concluded that attendance at matches resulted in local increases in
the spread of Covid-19. Each match added six Covid-19 cases, two Covid-19 deaths, and three
excess deaths per 100,000 local people (See Figure 1).
This small literature, on the potential of sports events to spread the virus, suggests that
extreme caution needs to be applied by policymakers on when and how to reopen sports
stadiums to spectators. This is underlined by another literature that suggests social distancing
will not happen naturally from large numbers of sports fans voluntarily staying away from
stadiums.

3. Stadium attendance demand and risk taking
The demand for attending sports events during the pandemic may tell us something about how
populations respond to a public health emergency, especially one which requires social
distancing, under different policy regimes. It may provide more general evidence on how
individuals respond to negative risk and uncertainty.
Since most governments shut down professional sports quickly in Spring 2020 and
subsequently restricted the numbers of fans allowed to return, with massive unmet demand,
opportunities to gain novel insights from stadium attendances have so far been limited. Reade
and Singleton (2020a) used the predetermined scheduling of football matches in early 2020 in
Europe’s major leagues, to test whether public news about domestic or global virus cases and
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deaths affected stadium attendances. The study found no negative demand association between
the global news about the progress of the outbreak and stadium attendance demand. However,
in Italy, England and Germany, the previous day's newly confirmed domestic cases or deaths
appear to have negatively affected attendances, though this was not the case in France or Spain
– for France, one explanation of this difference could have been the competitive nature of the
2019/20 season just before it was abandoned.
In the only European professional football league to not temporarily shut down due to
Covid-19, Belarussian stadium attendance demand declined significantly in the initial period
of maximum uncertainty about the virus and its lethality (Reade et al., 2020a). Demand in this
league then slowly recovered, despite the ongoing inherent risk to individuals from going to a
match. This would be consistent with other research from North America showing that some
fans who were surveyed and subject to a discrete choice experiment, in August-September
2020, were largely still willing to accept Covid-19 risks to attend stadiums, even knowing the
risks, though with some reduced demand (Humphreys et al., 2020).

For example, the

willingness to pay (WTP) of NFL and NHL fans in the experiment increased by about 50%
when told there would be a mask requirement at a stadium limited to 25% capacity, as opposed
to no mask requirement and the same capacity limit. The WTP increased by as much as 130%
for fans posed with the same scenario in Major League Baseball and the NBA.

4. Behaviour, bias and social pressure: sport behind closed doors
The social environment has the potential to affect individuals’ decisions and choices (e.g.,
Becker and Murphy, 2000). This has been demonstrated for the referees of sporting contests.
There is widespread evidence that they are affected by social pressure (see the survey by
Dohmen and Sauermann, 2016). The substantial advantage that football teams normally have
when playing at home, mostly in front of their own supporters, is partly attributable to the
impact the crowd has on refereeing decisions.
The Covid-19 pandemic has induced worldwide natural experiments on the effects of
crowds. We exploited one of these experiments that took place over several countries in almost
identical settings: professional football matches played behind closed doors within the 2019/20
league seasons (Bryson et al., 2021).
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Figure 2 shows a decline in home advantage in professional football competitions
worldwide, which began some time ago, but which became more pronounced since Covid-19,
when most matches were played without crowds. Figure 3 focuses on the 2019/20 football
seasons for the 17 countries and 23 leagues in our study: it indicates a lot of heterogeneity in
whether home advantage increased or decreased after Covid-19 when measured in terms of
goal difference, but a clear diminution in the home advantage in referee card-giving for player
offences.
Before Covid-19, professional football behind closed doors, without a crowd, was rare,
and was usually a punishment inflicted on clubs for their fans’ poor behaviour. Studies of these
one-off events have found that the referees tended to favour the home team relatively less when
handing out punishments for foul play, but this was not enough to significantly affect the final
match outcomes (Pettersson-Lidbom and Priks, 2010; Reade et al., 2020b).
Addressing team and referee heterogeneity, we found average effects of playing behind
closed doors in the 2019/20 season that were consistent with the aforementioned pre-Covid-19
estimates, which had relied on much smaller samples of matches: no significant general
impacts on match outcomes or score lines, but fewer yellow cards awarded to away teams
(Bryson et al., 2021). There have been several other studies of these patterns since Covid-19,
either using sub-samples of our data (e.g., Endrich and Gesche, 2020) or alternative empirical
approaches (e.g., Benz and Lopez, 2020; Scoppa, 2021), finding similar results (see the
summary in Reade et al., 2020b).
Football referees can be unfairly biased against away teams by the presence of a crowd
and the social pressure it creates. This has implications for the judging and citing of any
competitive event or outcome, when it is anticipated that the audience could be partisan, for
example, in the Olympics, reality TV contests or even jury trials. More generally, any contest
with adversaries and a crowd needs to be set up in such a way as to minimise the potential
biases arising from the partiality of adjudicators who may be influenced by the crowd.

5. Betting markets & information efficiency
To gain insights on the informational efficiency of financial markets and the behavioural biases
of the participants, a large literature has studied prediction or betting markets, typically those
relating to sports events (e.g., Levitt, 2004; Snowberg and Wolfers, 2010; Croxson and Reade,
2014). Unlike conventional financial markets, sports betting provides ‘real world laboratories’
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in which to test the Efficient Market Hypothesis and study the departures from it, as participants
are generally regarded as being well-informed, motivated, experienced and, most importantly,
breaking news is usually reported cleanly, in a way that is easy for the participants to share and
process. It is also an advantage that the assets (bets) in these markets have defined end points
upon which their values become certain, which is typically not the case when evaluating
financial securities pricing (Thaler and Ziemba, 1988).
When football returned after its brief shutdown in Spring 2020, the change in home
advantage in professional sports represented new information for markets. Three studies have
looked at the accuracy and speed by which this was reflected in prices (Deutscher et al., 2020;
Fischer and Haucap, 2020; Meier et al., 2020). The first two of these studies found that prices
were slow to adapt for the early German “Ghost Games”, indicating a lack of market efficiency,
and thus providing profitable opportunities for bettors. The latter study also showed this pattern
in the other European leagues when they returned, with it taking up to 30 days since the first
German games for the inefficiencies to vanish. Given that the Covid-19 literature on football
home advantage without fans suggests mixed evidence across the world’s leagues, but a
significant reduction in Germany, it could be that bettors and bookmakers just viewed what
was happening in the Bundesliga as a plausible outlier. Nonetheless, these three studies add to
some previous literature demonstrating how betting markets can offer abnormal returns for
participants who react quickly to major structural changes in the nature of the events, or
temporal inefficiencies – in this case, markets were slow to adjust away from their long-held
beliefs about the scale of home advantage in football. It is important to caveat that these
inferences are only relevant for other financial markets in so far as the participants’ behaviour
is comparable to sports bettors.

6. What should economists look at next in sports?
Policy makers need more evidence on if, when and how it is safe to open sports stadiums as
Covid-19 rages. While the results in Olczak et al. (2020) suggest caution in re-opening outdoor
stadiums, they were based on fan behaviour pre-Covid-19, without the subsequent adoption of
social distancing, the wearing of face coverings, and the redesign of public spaces to remove
potential pressure points where people may congregate. The results also come from an early
stage in the spread of the virus, which may help to explain the different results found by a study
of the mass outdoor gatherings during the summer Black Lives Matters (BLM) protests, which
found no growth in Covid-19 cases or deaths in the weeks following these substantial

6

relaxations of outdoor social distancing (Dave et al., 2020). There is a lot of heterogeneity in
sports stadiums, as well as in how spectators normally experience a matchday. For example,
BLM marchers are typically on the move, whereas sports crowds are largely static for up to
two hours. These issues could be studied more closely, to understand whether there are
restrictions short of a complete shutout that are manageable alongside Covid-19. The focus so
far has been on how safe it is for the consumers of sport to return, with little attention given to
the participants or staff involved with putting on these events and what employers can
reasonably expect of them.
There are many unanswered questions about how demand for spectator sports will recover
to pre-pandemic levels and trends. We expect there will be a flurry of research on this in the
coming year. One important distinction for this research will be the issue of stated versus
revealed preferences and demand. Most studies of stadium attendance demand in sports shy
away from this distinction, as it is often unclear whether the reported attendances in part reflect
tickets purchased well in advance (i.e., season tickets). This matters, as one study demonstrated
when describing the behavioural response of German football fans to the 2015 Paris terrorist
attacks, which would have otherwise been largely concealed when exploring such stated
preferences (Frevel and Schreyer, 2020) – a lot of information can be revealed by studying the
composition of stadium attendance demand, especially the no-shows for pre-purchased tickets.
It will also be important to distinguish between casual and loyal sports fans in future demand
research, with the latter group being more likely to purchase season tickets and the former
group either purchasing them on or near the day of an event. In a different but comparable
context, Becker and Rubinstein (2005) demonstrated that the demand responses for goods and
services affected by terrorism in Israel were solely accounted for by the occasional users;
frequent users (season ticket holders) did not change their demand for bus travel or coffee shops
following related terrorist activity in the country.

Sports could similarly be studied to

understand what types of information about the risk of Covid-19 infection can predict
significant demand responses for different types of consumers.
The studies of sports without the social pressure of a crowd have so far only scratched the
surface. There are opportunities for deeper insights and more convincing descriptions of how
the different participants and agents involved in contests are affected. For example, keeping
the focus on football, the evidence so far is not entirely convincing that it is only referee bias
that is affected by the lack of a crowd, rather than the different match outcomes being a result
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of changes to player behaviour also. Future studies could disentangle this by looking more
carefully at the in-play match context when referees made their decisions. For example, do
referees “level things up” less with no crowd? Are they less likely to award a penalty or red
card to one team after awarding one to the other team? Alternatively, without a crowd, do
referees add on less stoppage time at the end of the game per substitution made when the home
team is losing? Association football was the first sport to return post-Covid-19 with large
numbers of events. There are now also likely to be opportunities from studying the lack of
social pressure on behaviour and outcomes in other sports, including individual sports played
in very different environments to football (e.g., golf, snooker and darts). There are detailed
studies waiting to be done on how the uses of technologies in sports have changed from their
introduction prior to Covid-19 and over the period from March 2020. Simply, for example,
has the time to a decision in football using the video assistant referee (VAR) been reduced by
the absence of a crowd, and have on-field decisions been more correct during the lockdown
period.
There remain uncertainties about the effects of ‘long-Covid’ on exercise and sporting
performance (e.g., Dores and Cardim, 2020). In the first weeks of 2021, there have been a
growing number of games postponed because of players contracting Covid-19. This will lead
to a backlog of fixtures, which may disadvantage some more than others. Soon there will be
enough data to analyse these effects within sports, drawing out insights for other markets and
contexts. Some professional teams have had players out of action for many weeks with longCovid. The lasting effects on a team’s performance could be studied, of what can be treated as
a random draw on the amount of talent available.
Another area of importance is the distributional effects of Covid-19 on sports. As in so
many other areas, those at the top of the pile have done well whilst those at the bottom have
fared badly. In English football, for example, the incomes of the smaller non-Premier League
clubs have been much more adversely affected, as their shares of television broadcast rights
are much lower (Reade and Singleton, 2020b). This raises questions about the extent to which
the bigger and richer sports firms should subsidise or bankroll the poorer and smaller firms
because of Covid-19. Quite rightly, the richer firms point to the fact that in no other industry
is it the case that some suppliers are forced to bankroll their failing competitors. However, this
rhetoric ignores two important facts. First, a competitive sport fixture can only be produced if
there are viable rivals to play against. Second, the big firms benefit from the small firms as
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nurseries for young talent coming through. This all relates to questions of competition, and
specifically whether within sports having a concentration of success in a very few firms is
sustainable. For example, one factor keeping the NFL and other North American sports alive
and fascinating every season is the draft system: if a team finishes bottom of the rankings one
season, it gets the first pick of new talent to potentially reverse its fortunes in the next or
following seasons. If European football leagues go on being won from among a select few
teams, then they could limit or destroy their own appeal. Covid-19, through its distributional
effects, may very well exacerbate these problems.
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Figure 1 Summary of regression results of football match activity on mortality in the first
half of 2020 in England (Olczak et al., 2020)

Notes: Each column of plots relates to a measure of mortality (Covid-19 cases, Covid-19 deaths, and excess
deaths), the top row is without any control variables, and the bottom row adds control variables. Solid dots are
regression coefficients on the footballing measure, and circles are the upper and lower confidence intervals (90%
significance level).

Figure 2 Home advantage in Professional Football, 1880 – 2020.

Notes: author calculations using data from worldfootballdata.net (accessed 12/1/2021) on the entire history of
results in professional association football matches up to the end of 2020. {H, D, A} = {Home win, draw, away
win}
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Figure 3 Average match differences between home and away team outcomes within
professional football leagues, 2019/20 season, before and after shutdown. (Bryson et al.,
2021)
A. Goal Difference

B. Yellow Card Difference

Notes: author calculations using data from worldfootballdata.net, accessed 3/8/2020. Averages of Home minus
Away outcomes over all matches in the sample periods. Dashed line is 𝑦 = 𝑥. Bubbles are proportional in area
to the number of matches in the dataset in each country after 1 April 2020. Leagues represented: Australia, ALeague; Albania, Superliga; Austria, Bundesliga and Bundesliga 2; Costa Rica, Primera Divisíon; Denmark,
Super-liga; England, Premier League and Championship; Germany, Bundesliga, 2. Bundesliga and 3. Liga;
Greece, Super League; Hungary, OTP Bank Liga; Italy, Serie A and Serie B; Poland, Ekstraklasa; Portugal,
Primeira Liga; Romania, Liga 1; Serbia, SuperLiga; Slovenia, PrvaLiga; Spain, La Liga and Segunda Divisíon;
Ukraine, Premier League.
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