
The influence of spectators on home advantage and referee
bias in national teams matches: insights from UEFA Nations
League
Fabrizio Sors , Michele Grassi , Tiziano Agostini and Mauro Murgia

Department of Life Sciences, University of Trieste, Trieste, Italy

ABSTRACT
The home advantage and the subconscious referee bias regularly
occur in professional sports, particularly in association football. The
matches played behind closed doors in spring and summer 2020
highlighted that the crowd support is one of the main factors
contributing to both phenomena in domestic leagues. The aim of
the present study was to investigate whether the same applies
also to national teams matches, given the different impact of the
other factors determining the home advantage in such matches.
To this purpose, the 2018–19 and the 2020–21 editions of the
UEFA Nations League – 133 matches each – were analysed, the
former played in front of spectators while the latter with no or
limited attendance. In particular, we examined a set of indicators
of home advantage (match outcome, points, goals scored, ball
possession, total shots, shots on goal, corner kicks) and of referee
bias (fouls, yellow cards, red cards, penalty kicks, extra time),
controlling for the FIFA World Ranking points and the number of
time zones crossed. Comparing home and away teams on these
parameters within each edition, we observed the occurrence of
both phenomena in 2018-19, as well as their absence in 2020-21.
Moreover, the comparison between the two editions revealed a
significant reduction of both phenomena. The results indicate that
spectators have a decisive role in contributing to both the home
advantage and the referee bias in national teams matches.

The home advantage is a phenomenon regularly occurring in professional sports (Jamie-
son, 2010; Schwartz & Barsky, 1977). It consists in the fact that, in competitions with a
balanced home/away schedule, the proportion of points won at home (out of all points
earned both at home and away) is normally higher than the proportion of points won
away (Pollard, 1986, 2006a). This phenomenon and the factors determining it have
been widely studied, and they are summarised in a theoretical model proposed by Cour-
neya and Carron (1992; see also Carron et al., 2005). In this model, the game location
(home/away) determines four game location factors (crowd, learning, travel and rules).
These factors would influence the so called “critical psychological states” of all actors
involved in a game (competitors, coaches and officials). In turn, such psychological
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states would influence the “critical behavioral states” of the same actors, and conse-
quently their performance outcomes. Similarly, Pollard (2006a, 2008) provided a model
that describes a set of factors that directly and indirectly influence the home advantage:
crowd support, travel, familiarity, referee bias, territoriality, tactics, and psychological
factors.

Among the abovementioned factors, the crowd support is commonly thought as the
most influential one, and empirical evidence actually highlighted its relevance (Dohmen,
2008; Downward & Jones, 2007; Goumas, 2014a; Page & Page, 2010; Pettersson-Lidbom &
Priks, 2010; Picazo-Tadeo et al., 2017; Ponzo & Scoppa, 2018). Indeed, on the one hand the
majority of spectators supports the home team and boo the away team, differently
influencing the psychological states of home/away athletes and their consequent behav-
ior. On the other hand, spectators would also exert a certain degree of social pressure on
officials, inducing them to make more favorable decisions for the home team, thus con-
tributing to enhance the home advantage (e.g., Boyko et al., 2007; but see also Riedl et al.,
2015). The latter phenomenon is known as subconscious referee bias, and refers to the less
strict treatment that referees subconsciously reserve to the home teams compared to the
away teams (Dohmen & Sauermann, 2016; Goumas, 2014a; Unkelbach & Memmert, 2010).
Due to its relevance in affecting competitions, the referee bias has also been studied as a
phenomenon per se, in the broader domain of referees’ decision-making processes
(Balmer et al., 2007; Buraimo et al., 2010, 2012; Dawson et al., 2007; Nevill et al., 2002;
Sors et al., 2019).

Both home advantage and referee bias have been widely studied in association foot-
ball. In particular, as concerns the home advantage, it was consistently documented both
in domestic leagues (Leite & Pollard, 2018; Pollard & Gomez, 2009, 2014) and in continen-
tal competitions for clubs (Goumas, 2014b; Pollard, 1986, 2006a). Other studies revealed
that such an advantage does not materialise itself only in terms of points gained, but also
in terms of some performance-related statistics, that is, goals scored, percentage of ball
possession, number of shots and corner kicks (Armatas & Pollard, 2014; Lago-Peñas
et al., 2017; Lago-Peñas & Lago-Ballesteros, 2011; Liu et al., 2019). As concerns the
referee bias, it was observed that referees usually penalise less the home teams in
terms of number of fouls, yellow cards, red cards, and penalty kicks (Armatas & Pollard,
2014; Balmer et al., 2007; Downward & Jones, 2007; Goumas, 2014a; Liu et al., 2019;
Nevill et al., 2002; Pettersson-Lidbom & Priks, 2010; Sutter & Kocher, 2004; Unkelbach &
Memmert, 2010). Also, referees tend to add less or more extra time depending on
whether at 90’ the home team is leading or trailing by one goal, respectively (Garicano
et al., 2005; Sutter & Kocher, 2004).

Strong evidence in favor of the hypothesis that the crowd support is one of the main
factors contributing to both the home advantage and the referee bias in football dom-
estic leagues was provided by the matches played behind closed doors in the last
portion of the 2019–20 season (spring and summer 2020), due to the COVID-19 pandemic.
Indeed, various studies observed that, in these matches, both phenomena decreased with
respect to previous seasons’matches played in presence of spectators. In particular, a sys-
tematic review by Leitner et al. (2022) showed that the majority of studies – 20 out of 26 –
highlighted a significant decrease of the home advantage (Bryson et al., 2021; Correia-Oli-
veira & Andrade-Souza, 2021; Cross & Uhrig, 2020; Cueva, 2020; Dilger & Vischer, 2020;
Endrich & Gesche, 2020; Ferraresi & Gucciardi, 2020, 2021; Fischer & Haucap, 2021; Hill
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& Van Yperen, 2021; Jimenez Sanchez & Lavin, 2021; Konaka, 2021; Leitner & Richlan, 2021;
Link & Anzer, 2021; McCarrick et al., 2021; Rovetta & Abate, 2021; Santana et al., 2021;
Scoppa, 2021; Sors et al., 2021; Tilp & Thaller, 2020), while only six studies did not
reveal a similar effect (Almeida & Werlayne, 2021; Benz & Lopez, 2021; Krawczyk & Stra-
winski, 2020; Matos et al., 2021; Ramchandani & Millar, 2021; Wunderlich et al., 2021),
reasonably due to sampling and other methodological choices (e.g., leagues, number
of matches, periods that were compared). Although all these studies could only rely on
samples with unbalanced home-away schedules (a well-known methodological issue in
this research field), the majority of them controlled for the relative strength of the
teams playing against each other (e.g., correcting analyses for the points per match
ratio), thus reducing the influence of the unbalanced schedules. Overall, Leitner and col-
leagues concluded that the absence of crowd support has a considerable impact on the
home advantage. As for the referee bias, some of the studies included in the review by
Leitner and colleagues – as well as other studies specifically focused on this phenomenon
– consistently found that it did not occur in absence of spectators (e.g., Bryson et al., 2021;
Endrich & Gesche, 2020; Scoppa, 2021; Sors et al., 2021).

The vast majority of studies on the home advantage concern club teams, either in
domestic leagues or in continental competitions. However, national teams matches
could provide further insights on this phenomenon. Indeed, in national teams matches
the difference between home and away teams for two game locations factors described
by Courneya and Carron (1992) – namely, learning and travel – is reduced compared to
club matches. Specifically, as for learning factors, the familiarity with the physical charac-
teristics of the playing facility is “flattened”, since the majority of players of both home and
away teams might be unfamiliar with the pitch and the stadium. As for travel factors,
players of both home and away teams have to travel, so the fatigue might be
somehow comparable across teams (especially for relatively short trips), and routine
habits are disrupted for the players of both teams as well.

To the best of our knowledge, only a few studies investigated the home advantage in
national teams matches. Brown and colleagues (2002) examined the thirty-two teams that
participated in the 1998 World Cup; in particular, the researchers analysed all FIFA recog-
nised matches played by these teams in the period between 1987 and the end of the
World Cup itself. They observed a home winning percentage greater than 60%. These
data were re-analysed by Pollard (2006a) considering also ties, yielding a home advantage
of 59%, “but even the reliability of this figure is questionable due to the highly unbalanced
schedule of games used in the analysis” (Pollard, 2006a, p. 173). A more recent study by
Pollard and Armatas (2017) focused on the group stages of qualification for the 2006, 2010
and 2014 World Cups, thus considering matches with a fully balanced home-away sche-
dule. The authors observed an overall home advantage of 61.8%, as well as five variables
having a significant effect on home points, that is, the difference in FIFA ranking between
teams, crowd size, altitude of the stadium, number of time zones crossed, and continental
confederation. In particular, the lowest home advantage was observed in Europe (UEFA
confederation), equal to 55.9%, while for the other confederations it ranged from the
58.8% of Asia (AFC) to the 69.6% of Africa (CAF). The lower value for Europe is due to
the fact that, as qualification groups are created on the basis of the dissimilarity in the
FIFA ranking, “many games are between teams of greatly differing ability. This lack of
competitive balance in football has been shown to dilute HA because strong teams are
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likely to defeat weak teams both at home and away and thus mask any HA” (Pollard &
Armatas, 2017, pp. 129–130). Interestingly, Pollard and Armatas (2017) found no evidence
of a higher home advantage for the Balkan countries, a phenomenon typically observed in
club teams matches and known as “Balkan effect” (e.g., Pollard, 2006b; Pollard & Gomez,
2014). In addition, Pollard and Armatas’ study is the only one that investigated the referee
bias in national teams matches, reporting a higher number of penalties and red cards
against the away teams.

The chance to study a relatively large number of matches between European national
teams of comparable strength with a balanced home/away schedule is given by the most
recent official competition introduced by UEFA, that is, the Nations League. Indeed, for its
inaugural edition (2018-19), the fifty-five European national teams were divided into four
leagues according to their UEFA coefficient at the time, with the highest-ranked teams to
play in League A, and so on. Then, within each league, a draw determined groups of three
or four teams; for all groups, a home-and-away round-robin schedule was used, plus a
“final four” knockout stage to assign the title (UEFA, 2017). For the second edition
(2020-21), the teams were allocated to the four leagues based on the overall ranking of
the inaugural edition; the number of teams per league was rearranged bringing to an
increase in the number of matches, yet the same schedule format was maintained
(UEFA, 2019).

In light of the format of the UEFA Nations League, as well as of the attendance limit-
ations during the 2020–21 edition due to the continuation of the COVID-19 pandemic
(UEFA, 2020a, 2020b), the aim of the present study is to investigate the influence of spec-
tators on home advantage and subconscious referee bias in matches between national
teams of comparable strength, in which learning and travel factors are comparable for
home and away players. Notably, this is the first comparison ever between two complete
editions of the same competition, one with spectators and the other one with no or
severely limited attendance. Based on previous studies, the hypotheses are as follows:
(a) in the 2018–19 edition (with spectators), both home advantage and referee bias
would emerge; (b) in the 2020–21 edition (with limited attendance), both phenomena
would be weak, or would not occur at all; (c) comparing the two editions, a significant
reduction of both phenomena would emerge in the 2020–21 edition.

Methods

Sample

The 2018–19 edition of the Nations League consisted of 142 matches, but nine matches
were not considered in the present study (five because they were played behind closed
doors – due to punishments against the home team – plus the four of the final knockout
stage). Thus, the final sample for the 2018–19 edition consisted of 133 matches; the
attendance ranged from a minimum of 736 people to a maximum of 81,392 people,
with an average of 17,592 ± 18,787.

The 2020–21 edition consisted of 164 matches; after preliminarily excluding nine
matches (five because they were played on neutral venues, plus again the four of the
final knockout stage), 155 matches remained to be potentially considered. In light of
the aim of the study, it was decided to consider the matches behind closed doors and
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those with less attendance than the abovementioned minimum of the 2018–19 edition.
Thus, the final sample for the 2020–21 edition consisted of 133 matches1: 115 were played
in total absence of spectators, while in the remaining 18 ones the attendance ranged from
a minimum of 60 people to a maximum of 696 people, with an average of 299 ± 214.

Variables

The variables included in the analyses are reported in Table 1. The home advantage and
referee bias variables were based on matches’ data, which were retrieved from the UEFA
website. As for control variables, the FIFA World Ranking points for each team were
retrieved from the FIFA website (on August 16th, 2018 for the 2018–19 edition, and on
July 16th, 2020 for the 2020–21 edition), while the number of time zones crossed was
counted based on the map on www.timeanddate.com/time/map Furthermore, two
other variables were included only in some additional analyses: the attendance (both
absolute number of spectators and percentage with respect to the total capacity of the
stadium) exclusively for the 2018–19 edition; the geographical location (Balkan area2

vs. rest of Europe).

Statistical analysis

Preliminarily, as for the Home advantage and Referee bias variables, we computed the
within matches difference: Home team – Away team, and calculated adjusted scores by
correcting for the influence of the Control variables, obtained by means of a regression
analysis performed on each raw difference score.

Analyses by single edition. We firstly describe the global pattern of effects separately for
the 2018–19 and for the 2020–21 editions. To this purpose, we conducted a one-sample t-
test on the average difference (formally equivalent to a paired-samples t-test), imposing a
one-sided null-hypothesis since there were prior hypotheses specifying the expected
direction of the effect (i.e., a positive Home – Away average difference for the Home
advantage variables, and a negative average difference for the Referee bias variables).
The assumption of normality was checked computing asymmetry and kurtosis indices;
deviation from normality due to the presence of outliers was investigated by using box-
plots. Given the excessively skewed and kurtotic (> 1) distributions for some variables, as
well as the presence of some outliers, we opted for a robust t-test, based on linear robust
estimation algorithm (M-estimation method) and implemented in the MASS software
package for the R statistical framework (R Core Team, 2020; Venables & Ripley, 2002).
Additionally, only for the 2018–19 edition, we checked the importance of the impact of

Table 1. Variables considered and their grouping.
Group of variables Variables

Control variables FIFA World Ranking points, Number of time zones crossed
Home advantage
variables

Match outcome, Home advantage for points, Goals scored, Ball possession, Total shots, Shots
on goal, Corner kicks

Referee bias variables Fouls, Yellow cardsa, Red cardsb, Penalty kicks, Extra timec

aBoth first and second yellow cards, issued against players on the pitch within the end of the match.
bBoth double-yellow and straight red cards, issued against players on the pitch within the end of the match.
cMinutes of extra time played in the second half of matches whose result at 90’ had a difference of 1 goal.
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spectators by regressing the Home – Away difference on the number of spectators (absol-
ute number and percentage with respect to the total capacity of the stadium) for the
home advantage variables and for the referee bias variables.

Comparison between the two editions. As for the match outcome variable, we compared
the distribution of the three mutually exclusive outcomes – home victory, tie, and away
victory – observed in the 2020–21 edition with the expected frequencies observed in
the 2018–19 edition, by means of a Chi-square test. Based on the same data, we also cal-
culated the home advantage for points in the two editions. Moreover, we investigated the
effect of the interaction between the Home/Away factor (2 levels; within-matches) and
the edition factor (2 levels; between-matches) by means of a robust two samples t-test
comparing the average Home–Away within match difference between the two editions.
We performed this test (formally equivalent to the 2X2 interaction term in a mixed-
model ANOVA) for all the home advantage and referee bias variables. In light of the
hypothesised decrease of the home advantage and referee bias in the 2020–21 edition,
the t-tests were one-sided. For the various t-tests carried out, we quantified the effect
size using the Cohen’s d, with thresholds of 0.2, 0.5, and 0.8 indicating small, medium,
and large effects, respectively.

Additional analyses: the Balkan effect. As previous studies on club teams identified a
particularly strong effect of spectators in matches played in the Balkan area (so-called
“Balkan effect”; e.g., Pollard, 2006b; Pollard & Gomez, 2014), we additionally tested
whether a similar effect occurred for national teams as well. To this purpose, we con-
ducted a robust two-samples t-test contrasting the Home – Away average difference cal-
culated from matches with teams from the Balkan area playing at home (25 matches in
the 2018–19 edition; 26 matches in the 2020–21 edition) against all the other matches.

For all statistical analyses, we explored complementary results based on Bayesian infer-
ence, especially in case of non-significant results potentially flawed by low-powered tests.
Particularly, the strength of the support to the null hypothesis was quantified by the null/
alternative Bayes Factor (BF01), a continuous statistical index whose values greater than 1
provide evidence in favor of H0 over H1 (Jarosz & Wiley, 2014; Morey & Rouder, 2018).
Although the BF01 is a continuous measure, common labels for the strength of the evi-
dence supporting the null hypothesis are as follows: [1-3] = “Anecdotal”, [3-10] = “Sub-
stantial”, [10-30] = “Strong”, [30-100] = “Very strong”, and [BF01> 100] = “Decisive”
(Jarosz & Wiley, 2014).

Results

The results of the within match differences between the Home and Away team for all the
home advantage and referee bias variables, along with the results of one-sample t-tests
and Bayesian inference, are reported in Table 2. The linear regression slopes used to
correct the raw difference scores for the FIFA World Ranking points were statistically sig-
nificant for all the variables (p < .01) but three, i.e., Extra time (2018-19 edition, p = .969;
2020–21 edition, p = .476), Penalty kicks (2018-19 edition, p = .532; 2020–21 edition, p
= .602), and Red cards (2018-19 edition, p = .081; 2020–21 edition, p = .659). As for the cor-
rection for the number of time zones crossed, the linear regression slopes used to correct
the raw difference scores were not statistically significant for all the variables (p > .109).
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The 2018–19 edition. In the 2018–19 edition, all the performance-related home advan-
tage variables were statistically different between home and away teams, with a positive
estimated difference in line with the hypothesised direction, and an average effect size
Cohen’s d = .25. The Bayesian inference supported the existence of a positive average
difference between home and away teams performance (all BF01s≤ .27) for all the per-
formance-related variables but Ball possession, although for this variable the support to
the null hypothesis was only anecdotal (BF01= 1.20). Regression analyses showed that
when the absolute number of spectators increases, the positive difference between
home and away teams significantly increases for Shots on goal (-
b = .167, df = 131, t = 1.895, p = .030, BF01=.98). No significant effects were found
using the percentage of spectators with respect to the total stadium capacity.

As for the referee bias, in the 2018–19 edition the largest differences were observed for
Yellow cards, Red cards and Extra time variables, with a negative estimated difference in
line with the hypothesised direction. The average effect size for these three variables was
Cohen’s d = -.32, but the effect was statistically significant for the Yellow cards only. The
Bayesian inference supported the existence of a negative average difference between
home and away teams for Yellow cards (BF01= .01) and Extra time (BF01= .76), but not
for Red cards (BF01= 1.02). No referee bias emerged for Fouls and Penalty kicks. As for
the regression analyses, when the absolute number of spectators increases, the

Table 2. Statistical tests between home and away teams for home advantage and referee bias
variables.

Descriptive Statistics Robust one-sample t-tests a Support to H0a

Home Away

Est. Diff. t df p d BF01 LabelsM SD M SD

2018–19 edition (with spectators)
Goals scored 1.47 1.31 0.98 1.12 0.469 3.141 132 *** 0.27 0.06
Ball possession 51.70 11.31 48.30 11.54 3.545 1.657 132 * 0.15 1.20 Anecdotal
Total shots 13.60 6.96 10.92 5.47 2.082 2.227 132 * 0.25 0.09
Shots on goal 4.68 2.90 3.31 2.28 1.316 3.798 132 *** 0.35 0.01
Corner kicks 5.49 3.38 4.32 3.23 1.073 2.356 132 ** 0.22 0.27
Fouls 13.42 3.66 13.54 4.81 0.072 0.156 132 ns 0.02 8.34 Substantial
Yellow cards 1.73 1.25 2.35 1.42 −0.646 −4.245 132 *** −0.37 0.01
Red cards 0.04 0.21 0.10 0.31 −0.003 −1.225 132 ns −0.16 1.02 Anecdotal
Pen. kicks against 0.13 0.36 0.11 0.32 −0.000 −0.121 132 ns −0.03 13.43 Strong
Extra time 4.42 1.06 5.05 1.81 −0.466 −1.375 43b ns −0.43 0.76
2020–21 edition (limited attendance)
Goals scored 1.24 1.22 1.08 1.03 0.093 0.753 132 ns 0.10 5.82 Substantial
Ball possession 51.26 9.63 48.74 9.43 2.209 1.290 132 ns 0.13 3.18 Substantial
Total shots 11.54 5.12 10.16 4.67 1.175 1.530 132 ns 0.17 1.64 Anecdotal
Shots on goal 4.05 2.62 3.46 2.10 0.427 1.325 132 ns 0.17 1.59 Anecdotal
Corner kicks 4.48 2.31 4.27 2.73 0.352 0.953 132 ns 0.05 11.21 Strong
Fouls 13.72 4.01 14.03 3.73 −0.213 −0.458 132 ns −0.06 10.09 Strong
Yellow cards 2.20 1.33 2.19 1.28 −0.033 −0.224 132 ns −0.01 19.38 Strong
Red cards 0.15 0.38 0.09 0.29 0.001 0.720 132 ns 0.13 11.29 Strong
Pen. kicks against 0.14 0.41 0.19 0.45 −0.001 −0.973 132 ns −0.08 8.01 Substantial
Extra time 4.74 1.01 4.88 1.18 −0.294 −1.137 60c ns −0.13 4.13 Substantial
aCalculated considering a one-sided null hypothesis.
b, cFor this variable it was run an independent samples (robust) t-test with equal variances assumed on the matches
whose result at 90’ had a difference of 1 goal (2018-19 edition: 29 home team winning vs. 16 away team winning;
2020–21 edition: 26 home team winning vs. 36 away team winning).

Notes: M, Mean; SD, Standard Deviation; Est. Diff., Robust estimates of Home – Away differences; BF01 = Bayes Factor,
Null/Alternative likelihood ratios. P-values legend: p < .05, *; p < .01, **; p < .001, ***; p > .05, ns.

7



minutes of extra time played in the second half of matches whose result at 90’ had a
difference of 1 goal in favour of the away team significantly increase
(b = .713, df = 14, t = 3.854, p = .001, BF01 = .03). No significant effects emerged
using the percentage of spectators with respect to the total stadium capacity.

The 2020–21 edition. In the 2020–21 edition, differences between home and away
teams for all the performance-related home advantage variables were not statistically sig-
nificant, and the average effect size was Cohen’s d = .12. As for the Bayesian inference, all
BF01 indices were greater than 1, thus supporting the null hypothesis. In particular, the
support to the absence of a difference was substantial (BF01> 3) for Goals scored and
Ball possession, and strong (BF01> 10) for Corner kicks. For all the referee bias variables,
there were no statistically significant differences between home and away teams, with
substantial to strong support to the null hypothesis (average BF01= 10.58). Furthermore,
the average effect size corresponded to a very small value of Cohen’s d = -.03.

Comparison between the 2018–19 and the 2020–21 editions. In the 2020–21 edition, the
observed frequencies for home victories (n = 49), ties (n = 35) and away victories (n = 49)
were significantly different from the expected frequencies based on the 2018–19 edition
(n = 64, n = 31, n = 38, respectively; χ2 (2, N = 266) = 7.216, p = .027). In particular, the
observed frequency of home victories was significantly lower (standardised Pearson
residual = -2.97, p = .001; BF01 = .18) and the observed frequency of away victories was sig-
nificantly higher (standardised Pearson residual = 2.83, p = .002; BF01 = .62), compared to
the distribution of the 2018–19 edition. As for the home advantage for points, Figure 1
clearly shows how the value dramatically dropped from 60.6% in the 2018–19 edition
to 50% in the 2020–21 edition.

The results of the two-sample t-tests comparing the average Home – Away within
match differences between the two editions further supported the decrease of the
home advantage and referee bias in the 2020–21 edition. In particular, the reduction of
the performance-related home advantage was statistically significant for Goals scored

Figure 1. Home advantage for points in the two editions of the UEFA Nations League.
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(Estimated difference = -.361, t = -1.935, df = 264, p = .027, Cohen’s d = -.19; BF01= 1.29,
Support to H0 = “Anecdotal”) and for Shots on goal (Estimated difference = -.881, t =
−1.865, df = 264, p = .032, Cohen’s d = -.21; BF01= 1.03, Support to H0 = “Anecdotal”).
As for the referee bias, the negative bias toward the away teams decreased for Yellow
cards (Estimated difference = .621, t = 2.901, df = 264, p = .002, Cohen’s d = .37; 1/BF01=
21.26, Support to H1 = “Strong”) and Red cards (Estimated difference = .113, t = 2.322,
df = 264, p = .01, Cohen’s d = .28; 1/BF01= 3.38, Support to H1 = “Substantial”).

Additional results: the Balkan effect. In the 2018–19 edition, when a Balkan team was
playing at home, the Home – Away difference in Ball possession increased significantly
(Home-Away within match average difference: Balkan = 13.22%, SD = 17.00; Non-Balkan
= 1.14%, SD = 22.83; robust two-samples t = 2.336, df = 131, p = .011, Cohen’s d = .60, 1/
BF01= 3.62, Support to H1 = “Substantial”). Moreover, when a Balkan team was playing
at home, the Home – Away difference in Fouls decreased significantly (Home-Away
within match average difference: Balkan =−3.69, SD = 5.40; Non-Balkan = .70, SD = 5.19;
robust two-samples t =−3.704, df = 131, p < .001, d = -.83, 1/BF01= 114.25, Support to
H1 = “Decisive”), indicating a higher number of fouls awarded against the away team.
Instead, in the 2020–21 edition, the presence of a home team from the Balkans did not
produce any statistically significant change in the Home – Away differences for all
home advantage and referee bias variables considered. Finally, although the frequencies
of games with Balkan teams playing at home are very low (n = 25 in 2018-19; n = 26 in
2020-21), the descriptive statistics indicate a home advantage for points of 72.60% in
the 2018–19 edition, and of 45.83% in the 2020–21 edition.

Discussion

The matches played behind closed doors in spring and summer 2020 clearly highlighted
that the crowd support is one of the main factors contributing to both the home advan-
tage and the referee bias in football domestic leagues (see the review by Leitner et al.,
2022). The aim of the present study was to investigate whether the same applies also
to national teams matches, in a competition where teams playing against each other
are of comparable strength, and learning and travel factors are comparable for home
and away players. To this purpose, the 2018–19 and the 2020–21 editions of the UEFA
Nations League were analysed, the former played in front of spectators while the latter
with no or severely limited attendance. We hypothesised that, in the 2018–19 edition,
both home advantage and referee bias would emerge, while in the 2020–21 edition,
both phenomena would be weak or even absent, thus decreasing compared to the pre-
vious edition. Overall, the results support these hypotheses, thus suggesting that specta-
tors – or their absence – can significantly contribute to determine the dynamics and the
outcomes also of national teams matches, in which learning and travel factors have a
reduced impact.

In the 2018–19 edition (with spectators), a home advantage for points of 60.6% was
observed. This value is higher than the 55.9% observed by Pollard and Armatas (2017)
in the European group stages of qualification for the World Cups: this can be attributed
to the fact that all Nations League matches were played between teams of comparable
strength, thus home advantage was not diluted like in matches between teams of
greatly differing ability. As for the performance-related parameters, all of them were
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significantly higher for the home teams, thus highlighting a home advantage also in terms
of performances. Moreover, a higher absolute number of spectators was positively associ-
ated with an increase in the number of shots on goal by the home team; instead, no
similar effects emerged considering the stadium fill percentage as a predictor. This
might be due to the high variability of stadiums’ capacity in the Nations League:
indeed, there were small stadiums (e.g., 5,000 seats) that can reach high fill percentages
with a very small absolute number of spectators, and big stadiums (e.g., 70,000 seats) that
can have lower fill percentages with a much higher absolute number of spectators. As for
the referee bias, the yellow cards against the away teams were more numerous than those
against the home teams, and the Bayesian analysis revealed a similar trend against the
away teams also for extra time: these results do confirm the occurrence of the bias, but
for different sanctions than those observed by Pollard and Armatas (2017), that is,
penalty kicks and red cards. Another interesting result is the association between the
absolute number of spectators and the increase of extra time when the home team is trail-
ing by one goal. Taken together, these results confirm that the presence of spectators
affects referees’ decisions.

In the 2020–21 edition (with no or limited attendance), no home advantage was
observed, as highlighted both by the 50% of points gained at home (thus the same as
away), and by the absence of any significant difference between home and away
teams in terms of performance-related parameters. These results seem to support the
facts that: (i) crowd support is one of the main factors contributing to the home advan-
tage also in national teams matches; and (ii) in such matches, the difference between
home and away teams for learning and travel factors is actually reduced compared to
club matches (otherwise, a certain degree of home advantage should have occurred).
As for the referee bias, no significant difference between home and away teams
emerged for any of the considered variables, thus highlighting an unbiased behavior of
the referees in absence of spectators.

A direct comparison between matches’ outcomes in the two editions revealed that
their distributions significantly differ between each other, with less home victories and
more away victories in the 2020–21 edition as compared to the 2018–19 one. This indi-
cates that the home advantage percentages deriving from these distributions – 60.6%
for 2018–19 versus 50% for 2020–21 – are substantially different, thus supporting the
hypothesised reduction of home advantage for points in absence (or limited presence)
of spectators. Moreover, a significant reduction of the home advantage was observed
also in terms of goals scored and shots on goal. Finally, the negative bias toward away
teams significantly decreased for both yellow and red cards, thus also the hypothesised
reduction of referee bias in absence (or limited presence) of spectators – and of the
social pressure they exert – is supported.

Other interesting results were provided by the control variables. The FIFA World
Ranking points had a significant influence on all performance-related parameters and
also on two referee sanctions (fouls and yellow cards); these results are in line with the
findings by Pollard and Armatas (2017), and highlight that even small differences in
teams strength not only affect their performances, but also seems to influence some
referee decisions. Instead, the number of time zones crossed did not have an effect on
any variable, and this result does not support Pollard and Armatas’ findings: this might
be due to the fact that they considered all continents, while we considered exclusively
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Europe. Moreover, this result seems to support that, in national teams matches (in
Europe), travelling does not affect the away teams more than the home ones.

Further interesting results emerged investigating the possible occurrence of the Balkan
effect. In the 2018–19 edition, we found a home advantage of 72.60% for Balkan teams;
moreover, a Balkan effect also emerged in terms of both ball possession and fouls. This
evidence is in contrast with Pollard and Armatas (2017), possibly due to the balanced
groups composition characterising the Nations League. Instead, in the 2020–21 edition,
the home advantage for Balkan teams dropped below 50% (45.83%), and for none of
the examined variables a Balkan effect emerged. Overall, these results indicate that not
only the mere presence of spectators contributes to home advantage and referee bias,
but also the “intensity” of the support seems to have an important role.

It is worth noting that, differently from domestic leagues where a certain degree of
home advantage was still present even behind closed doors (e.g., Bryson et al., 2021;
Jimenez Sanchez & Lavin, 2021; Scoppa, 2021; Sors et al., 2021), with national teams it
completely disappeared in absence, or very limited presence, of spectators. As mentioned
in the introduction, in national teams matches the familiarity with the playing facility is
“flattened”, and players of both home and away teams have to travel and their routine
habits are disrupted. Considering that the fourth game location factor described by Cour-
neya and Carron (1992), i.e., rules, is not relevant for association football (as there are no
rules favoring the home team, like for example last line change in hockey), it is possible to
claim that the results of the present study bring new support to the validity of their model.
Indeed, in absence of the first factor (crowd), and with the other two ones (learning and
travel) having a similar impact on both home and away teams, it was reasonable to expect
a (very) small home advantage: the data revealed its complete absence. As for the referee
bias, the results of the present study further confirm the relevant role of spectators in
determining it, also in national teams matches.

Paradoxically, both the strengths and limitations of the present study lie in its sample.
Indeed, on the one hand, the Nations League offers a unique and “experimentally pre-
cious” set of matches between European national teams of comparable strength with a
balanced home/away schedule, where also learning and travel factors are somehow natu-
rally controlled for; on the other hand, the numerosity is (relatively) limited. However, this
is the first comparison ever between two complete editions of the same competition, one
with spectators and the other one with no or severely limited attendance. A countercheck
of the robustness of the observed results will be provided in any case by the next edition
of the Nations League (2022-23), be it with spectators – as desirable – or without them.

To conclude, in the present study we observed the occurrence of both home advan-
tage and subconscious referee bias in national teams matches played in the presence
of spectators (UEFA Nations League 2018-19), as well as the absence of both phenomena
in matches played in absence, or very limited presence, of spectators (UEFA Nations
League 2020-21). These results highlight that the crowd support has a decisive role in
determining both phenomena in national teams matches, in which learning and travel
effects are comparable for home and away teams. From a practical perspective, the
present results provide national federations with some elements to consider when decid-
ing the stadiums where to play home matches. In particular, they should be aware that
maximising the attendance of (home) spectators in absolute (but not in fill percentage)
terms could promote an advantage, especially in matches against a team of similar
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strength. In addition to the capacity, another useful criterion to choose the stadium could
be the familiarity of home/away players with it, namely choosing a stadium where most of
the home (but not the away) players normally play with their club teams.

Notes

1. In the 22 excluded matches, the attendance ranged from a minimum of 812 people to a
maximum of 17,753 people, with an average of 4,405±4,316.

2. Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Greece, Kosovo, (North) Macedonia, Mon-
tenegro, Serbia, and Turkey.
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