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Abstract

The COVID-19 pandemic forced almost all professional and amateur sports to be played without

attending crowds. Thus, it induced a large-scale natural experiment on the impact of social pressure

on decision making and behavior in sports fields. Using a data set of 1027 rugby union matches from

11 tournaments in 10 countries, we find that home teams have won less matches and their point

difference decreased during the pandemics, shedding light on the impact of crowd attendance on the

home advantage of sports teams.

1 Introduction

A traditional song chanted by fans in many sport fields in support of their teams says “You’ll never walk

alone”1. The crowds chant it to encourage their teams, believing that this will give them the strength

to beat the opponent. The idea is that a strong support by the fan base at the stadium can lead to

a victory. It is natural to think that such support will be stronger if the game is played at the home

stadium. In fact, several studies confirm that home teams have an advantage (known in the literature as

home advantage (HA)) over the away team. It has been furthermore shown that HA leads to a higher

winning rate or at least to a larger point difference. While the encouragement of the fan base may be part

of it, a full explanation of this phenomenon requires to take into account other factors, like the knowledge

that the home team has of the field, the fatigue that the away team may feel for having traveled to get
∗fernando.delbianco@uns.edu.ar
†federico.fioravanti9@gmail.com
‡ftohme@criba.edu.ar
1A song composed by Richard Rodgers and sung by Oscar Hammerstein II.

1

ar
X

iv
:2

10
5.

01
44

6v
1 

 [
ec

on
.G

N
] 

 4
 M

ay
 2

02
1



2

to the home team’s stadium, or even the social pressure that the local fans exert over the referees on the

field. Schwartz and Barsky (1977), in what is considered the first empirical investigation of the extent

of and reasons for HA, suggested that crowds exert an invigorating, motivational influence, encouraging

the home side to perform well. After their work, many other researchers investigated HA, with differ-

ent approaches such as physiological (Neave and Wolfson 2003), psychological (Agnew and Carron 1994,

Legaz-Arrese et al. 2013), economical (Carmichael and Thomas 2005, Boudreaux et al. 2015, Ponzo

and Scoppa 2018) and even exploring possible referee biases favoring home teams (Downward and Jones

2007, Page and Page 2010). These studies have been replicated for several sports. A vast literature can

be found about the home advantage in soccer (Boyko et al. 2007, Taylor et al. 2008, Belchior 2020).

HA has been analyzed for other sports as well: basketball (Pojskić et al. 2011, Jones 2007), tennis

(Nevill et al. 1997), athletics (Cutcheon 1984, Jamieson 2010), handball (Aguilar et al. 2014), judo

(Ferreira et al. 2013, Krumer 2017). This phenomenon has been studied even in the case of major events

such as the Olympic games and the soccer World Cup (Balmer et al. 2001 and 2003, Brown Jr et al. 2002).

There exists also a vast literature on HA in rugby union and rugby league. García et al. (2013)

found that the HA for tournaments where the top European representatives2 play amounts to a 60% of

win rate for home teams. Kerr and van Schaik (1995) showed that game venue affected the post-game

mood (related to arousal) of Dutch rugby male players. Jones et al. (2007) found that in rugby league

competitions the cost of behaving aggressively (in terms of game outcome) may be greater for the away

team. Page and Page (2010) found that in the Super Rugby tournament3 the home team wins 71% of

its matches when the referee has the same nationality and 50% otherwise.

The Covid 19 pandemic created the conditions for a natural experiment to test the impact of local

supporters on home advantage. In mid-March of 2020 almost all sports competitions were suspended

worldwide, re-starting the season later in the year at different months depending on the country. But

this reboot was allowed only on the condition of accepting several new restrictions, such as not letting

in large supporting crowds, reducing the attendance capacity or even imposing hygienic protocols that

discouraged people from attending in the field. We investigate the impact of these restrictions on differ-

ent rugby club tournaments as well as competitions among national representative teams. Our research

contributes to the new increasing literature of HA during the Covid 19 pandemic. To our knowledge, this

is the first work that focus on HA in rugby during this situation, as most of them are in soccer (Cueva

2020, Bryson et al. 2021, Endrich and Gesche 2020, McCarrick et al. 2020).

2England, Ireland, Wales, Scotland, France and Italy
3A tournament played by the best teams from the Southern hemisphere. Due to the Covid restrictions, this tournament

will be played only by the New Zealand and Australia teams during the 2021 season.
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In this paper we examine variables representing HA and see how they have been affected by the

different restrictions imposed on the attendance to matches in various rugby tournaments. In section 2

we discuss the database used in our study as well as the methodology to assess the possible impact of

the restrictions on HA. Section 3 presents the results and section 4 concludes.

2 Data and Methodology

Our main data set consists of 1027 matches from 11 professional and semi-professional tournaments where

462 games were played before the suspension of all sport activities and 565 after it. We include games

from season 2019/2020/2021, both at the end and beginning of the seasons, as well as full tournaments.

During these seasons, no major changes were introduced in the rugby law book that could have affected

directly the outcomes4. Almost all games played after the suspension respected some crowd restrictions

or did not let any public in at all. One exception is, for example, the 2020 Super Rugby Aotearoa in New

Zealand that started the competition in June with free access to the public5.

Each observation in this data set consists of a specific match between two rugby teams. Each entry

consists of the following items of information: the final score (PointsL and PointsV ); whether the home

team did not win (NotHomeW ); the points difference in the score (DifLoc); whether it was played before

or during the Covid pandemics (Covid); if the restriction consisted in not allowing attendance, allowing

a restricted one or permitting free attendance (Attendance); whether any kind of restriction was applied

at all (Restricted); if the full lockdown was enforced at the time (Closed); if a win was predicted for

the home team 6(Predic); the final positions of the home and away teams in the previous tournament

(PosL and PosV ); the streak of home and away wins (StreakL and StreakV ); whether it was a male

or female tournament (Gender); the amount of wins per team in the current competition (WinL and

WinV ); to which tournament the game corresponded (Tournament); the country where the game was

played (Country) and if the away team had to travel abroad to play the game (Travel). The tournaments

considered are: Top 14 and Pro D2 (France), Mitre 10 Cup (New Zealand), Premiership and Premier’s

15 (England), Currie Cup (South Africa), Super Rugby (Southern Hemisphere), Six Nations, Pro 14 and

Champions Cup (Europe).7

4A new tool for a captain’s team has been introduced in the 2021 Super Rugby Aotearoa season and other tourna-
ments, called Captain’s Challenge, that allows to ask the referee to review a foul play or try situation https://www.
rugbypass.com/news/captains-challenge-among-the-latest-law-innovations-adopted-by-super-rugby/. No game in
our database corresponds to any of those tournaments.

5Only one game was suspended and one game was played without attendance during the final round due to new Covid
restrictions. https://super.rugby/superrugby/news/blues-v-crusaders-match-cancelled/

6According to predictions in https://rugby4cast.com/.
7Descriptive Statistics can be found in Appendix 1.

https://www.rugbypass.com/news/captains-challenge-among-the-latest-law-innovations-adopted-by-super-rugby/
https://www.rugbypass.com/news/captains-challenge-among-the-latest-law-innovations-adopted-by-super-rugby/
https://super.rugby/superrugby/news/blues-v-crusaders-match-cancelled/
https://rugby4cast.com/
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We can see in the histograms 1a, 1b, 2a and 2b the difference between points scored by the home and

away team. We separate the figures depending on whether the data corresponds to games played before

or during the Covid pandemics (1a and 1b), or depending on if restrictions were imposed or not (2a and

2b)8. In the cases before Covid or in absence of restrictions, we can see an “outlier peak” for narrow home

victories, where the host team won by a difference between one and three points. When we consider the

Covid or the restricted case (Covid=1 and Closed=1 ), this “peak” disappears.

Given the evidence obtained from the descriptive statistics, we can run two tests. First, a difference

of means test to check whether the differences found in the histograms result in significantly different

first moments of the distribution. Then, we run a regression over the dichotomic variables indicating

the presence of the pandemics and the consequent limitation in crowd attendance, using controls on the

outcome of the game.

3 Results

In Tables 1 and 2, we can observe the result of applying a difference of means test. On the first case,

over the NotHomeW variable, we see that the one sided test rejects the null hypothesis of equality of

means, with a 10% of significance. On average, a 5% more of away victories or draws can be seen (36%

pre-pandemics against 41% after).

If we run a similar test on the difference of points in the match results, it rejects the null hypothesis,

with a 5% of significance in the case where we consider separately the dummy variables Covid and Re-

stricted and with a 10% in the case of Closed. On average, home teams get 2 points less.

To control these differences with dummy variables that take into account the intrinsic characteristics

of each game, we run a regression9. Firstly, in Table 4 we include the variable Predic, that predicts the

chance of a win for the home team. Its high significance does not get reduced due to the presence of the

Covid and crowd restriction variables, except in the case in which the points difference and the closure

variables interact (with a p-value above the 10% threshold).

Due to the presence of heterokedasticity, shown by White’s test, we proceed to estimate the regressions

with robust errors, controlling for the dummy variables corresponding to the country and the tourna-
8These histograms can be found in Appendix 2.
9Tables 4 to 7 can be found in Appendix 3
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Table 1: Difference of means test on visitor winnings

Test 1 Test 2 Test 3

Mean: NotHomeW NotHomeW NotHomeW

Condition:
Covid= 1 vs. Restricted= 1 vs. Closed= 1 vs.

Covid= 0 Restricted= 0 Closed= 0

Mean (group 1)
n 565 n 474 n 370

mean 0.4106 mean 0.4135 mean 0.4162

sd 0.0207 sd 0.0226 sd 0.0256

Mean (group 2)
n 462 n 553 n 657

mean 0.3614 mean 0.3671 mean 0.3729

sd 0.0223 sd 0.0205 sd 0.0188

Two tails p-value 0.1081 0.1284 0.1719

One tail p-value 0.0541 0.0642 0.0860

Table 2: Difference of means test on local difference in points

Test 1 Test 2 Test 3

Mean: DifLoc DifLoc DifLoc

Condition:
Covid= 1 vs. Restricted= 1 vs. Closed= 1 vs.

Covid= 0 Restricted= 0 Closed= 0

Mean (group 1)
n 565 n 474 n 370

mean 4.626 mean 4.443 mean 4.367

sd 0.786 sd 0.891 sd 1.056

Mean (group 2)
n 462 n 553 n 657

mean 6.712 mean 6.526 mean 6.238

sd 0.974 sd 0.852 sd 0.758

Two tails p-value 0.0925 0.0922 0.1453

One tail p-value 0.0463 0.0461 0.0726

ment. On Table 5, we see that all the variables already discussed are still significant, other than the one

distinguishing between partial and full closure.

The rest of the control variables have in general the expected signs and, except for Travel and StreakL,

are all significant. It is also interesting to find that the Gender variable is significant, meaning that in

women’s tournaments the home advantage (measured as the winning rate) is not as relevant as in men’s

tournaments.

Table 6 presents the results for similar specifications of the controls, but with the points difference

as the dependent variable. We obtain the same significance of the dichotomous variables, with patterns

analogous to those in Table 5.
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A final extension, suggested by the nature of the independent variable NotHomeW, is to run a logistic

regression. Its results can be found in Table 7. Under this specification, the same general conclusions

remain valid.

A final observation is that the coefficients obtained under the different specifications of the regression

are stable under a test of differences in means.

4 Conclusions

In this paper we study the effect of crowd attendance on the home advantage in professional and semi-

professional rugby. The unique opportunity created by the lockdowns due to Covid-19 was used to

investigate this effect in a larger dataset than ever before. Despite the home advantage effect has been

already established in several studies, it was difficult to isolate a dominant factor responsible for it. Our

work intends to show how sport fans attending to the games may affect the final outcome, at least in rugby.

As a first result, we find that the home advantage (measured as percentage of home wins) decreases

approximately 5% when we consider full or partial restrictions. We also find that the point difference in

favor of home teams decreases on average from approximately six to four points. This is an interesting

result, since it puts away teams at just one try of difference of winning the game (a try is worth five

points). So, a sports planner can use this information if she wants to induce a more exciting game in

which the final outcome remains undecided until the end of the game.

Further analysis is needed to disentangle how the crowd attendance might affect the home advantage

either through the exertion of social pressure on the referees or by encouraging the home team (or even

demotivating the away team).
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Appendix 1: Descriptive Statistics

Table 3: Descriptive Statistics, observations 1 - 1027

Variable Mean Median Std. Dev. Min. Max.

PointsL 26.1 24.0 13.6 0.00 105
PointsV 20.6 19.0 11.1 0.00 74.0
NotHomeW 0.389 0.00 0.488 0.00 1.00
DifLoc 5.56 4.00 19.8 −70.0 105
Attendance 1.18 2.00 0.932 0.00 2.00
Predic 0.307 0.00 0.461 0.00 1.00
PosL 7.17 7.00 4.22 1.00 18.0
PosV 7.22 7.00 4.18 1.00 22.0
StreakL 0.785 0.00 1.35 0.00 11.0
StreakV 0.893 0.00 1.35 0.00 10.0
WinL 2.46 2.00 2.52 0.00 16.0
WinV 2.54 2.00 2.54 0.00 16.0
Covid 0.550 1.00 0.498 0.00 1.00
Gender 0.0944 0.00 0.293 0.00 1.00
Restricted 0.462 0.00 0.499 0.00 1.00
Closed 0.360 0.00 0.480 0.00 1.00
Travel 0.1577 0.00 0.3647 0.00 1.00
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Appendix 2: Histograms
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Appendix 3: Tables

Table 4: Regressions

(1) (2) (3) (4) (5) (6)
VARIABLES NotHomeW NotHomeW NotHomeW DifLoc DifLoc DifLoc

Predic 0.532*** 0.532*** 0.529*** -11.51*** -11.52*** -11.43***
(0.0325) (0.0325) (0.0325) (1.388) (1.388) (1.388)

Closed 0.0572* -2.018
(0.0304) (1.300)

Restricted 0.0624** -2.358*
(0.0300) (1.284)

Covid 0.0554* -2.255*
(0.0315) (1.344)

Constant 0.204*** 0.194*** 0.192*** 9.866*** 10.31*** 10.48***
(0.0221) (0.0244) (0.0272) (0.944) (1.044) (1.164)

Observations 796 796 796 796 796 796
R-squared 0.254 0.255 0.254 0.082 0.083 0.082

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 5: NotHomeW Results

(1) (2) (3) (4) (5) (6)
VARIABLES NotHomeWin NotHomeWin NotHomeWin NotHomeWin NotHomeWin NotHomeWin

Closed 0.0459 0.0446
(0.0355) (0.0339)

Restricted 0.0539* 0.0496
(0.0320) (0.0308)

Covid 0.0622** 0.0556*
(0.0308) (0.0297)

WinL -0.0631*** -0.0632*** -0.0634***
(0.00846) (0.00845) (0.00843)

WinV 0.0647*** 0.0650*** 0.0654***
(0.00803) (0.00798) (0.00795)

Gender 0.303* 0.306* 0.312*
(0.168) (0.168) (0.167)

Travel -0.0266 -0.0177 -0.00744
(0.0809) (0.0814) (0.0820)

PosL 0.0215*** 0.0215*** 0.0215***
(0.00378) (0.00378) (0.00377)

PosV -0.0198*** -0.0197*** -0.0196***
(0.00366) (0.00366) (0.00365)

StreakL -0.0136 -0.0139 -0.0138
(0.0117) (0.0117) (0.0117)

StreakV 0.0370*** 0.0371*** 0.0376***
(0.0115) (0.0115) (0.0115)

Country YES YES YES YES YES YES
Tournament NO NO NO YES YES YES
Constant 0.286*** 0.278*** 0.267*** 0.260*** 0.254*** 0.244***

(0.0407) (0.0412) (0.0418) (0.0561) (0.0564) (0.0573)

Observations 1,027 1,027 1,027 1,027 1,027 1,027
R-squared 0.117 0.118 0.119 0.129 0.130 0.131

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 6: DifLoc Results

(1) (2) (3) (4) (5) (6)
VARIABLES DifLoc DifLoc DifLoc DifLoc DifLoc DifLoc

Closed -2.492* -2.065
(1.481) (1.341)

Restricted -2.574** -2.236*
(1.275) (1.204)

Covid -2.694** -2.341**
(1.231) (1.172)

WinL 3.664*** 3.660*** 3.661***
(0.358) (0.357) (0.356)

WinV -3.350*** -3.374*** -3.395***
(0.337) (0.331) (0.329)

Gender -12.05 -12.27 -12.58
(7.704) (7.690) (7.693)

Travel 4.482 4.098 3.722
(2.895) (2.889) (2.903)

PosL -1.087*** -1.089*** -1.090***
(0.143) (0.143) (0.143)

PosV 1.093*** 1.091*** 1.087***
(0.134) (0.133) (0.133)

StreakL 1.442*** 1.453*** 1.446***
(0.462) (0.462) (0.461)

StreakV -1.887*** -1.891*** -1.915***
(0.408) (0.407) (0.405)

Country YES YES YES YES YES YES
Tournament YES YES YES YES YES YES
Constant 8.721*** 9.027*** 9.441*** 9.778*** 10.04*** 10.41***

(1.410) (1.431) (1.469) (1.960) (1.963) (1.994)

Observations 1,027 1,027 1,027 1,027 1,027 1,027
R-squared 0.179 0.180 0.180 0.198 0.199 0.199

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 7: Logit Results

(1) (2) (3) (4) (5) (6) (7) (8) (9)
VARIABLES NotHomeWin NotHomeWin NotHomeWin NotHomeWin NotHomeWin NotHomeWin NotHomeWin NotHomeWin NotHomeWin

Closed 0.329* 0.204 0.233
(0.193) (0.154) (0.208)

Restricted 0.383** 0.225 0.355*
(0.178) (0.141) (0.200)

Covid 0.483** 0.285** 0.493**
(0.194) (0.139) (0.224)

PosL 0.106*** 0.106*** 0.107***
(0.0179) (0.0179) (0.0179)

PosV -0.0951*** -0.0953*** -0.0947***
(0.0178) (0.0178) (0.0178)

StreakL -0.109** -0.110** -0.111**
(0.0553) (0.0554) (0.0555)

StreakV 0.170*** 0.170*** 0.173***
(0.0522) (0.0521) (0.0521)

Predic 2.448*** 2.459*** 2.457*** 2.510*** 2.523*** 2.524***
(0.195) (0.196) (0.195) (0.191) (0.192) (0.192)

Gender 2.052 2.028 2.036
(1.429) (1.434) (1.438)

Travel -0.245 -0.172 -0.0662
(0.406) (0.410) (0.417)

Country YES YES YES NO NO NO YES YES YES
Tournament NO NO NO YES YES YES YES YES YES
Constant -1.677*** -1.758*** -1.886*** -1.110*** -1.132*** -1.205*** -1.611*** -1.686*** -1.805***

(0.176) (0.191) (0.220) (0.273) (0.275) (0.281) (0.221) (0.228) (0.247)

Observations 796 796 796 1,027 1,027 1,027 796 796 796
Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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