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Home advantage

Home advantage has been a widely studied phenomena in football [1, 2, 3, 4, 5, 7]. Most studies show
that there is a significant home advantage. Crucially, Coso et al. [2] found that the key differentiating
factor as to who won Spain’s LaLiga is a team’s away performance, making it important to uncover
reasons for the widely observed home advantage. The general consensus is that the advantage mostly
comes from reduced travel, referee bias, and the presence of home fans (which largely cause the referee
bias). However, it has traditionally been challenging to isolate the impact of fans and quantify the
extent to which each team’s supporters influence their team’s performance.

The majority of the 2020–21 Premier League season was played without fans due to the COVID-19
pandemic. A few games included minor attendance, but not close to levels seen in previous seasons,
with stadiums largely empty. This gives the perfect opportunity to determine how much impact the
home fans truly have and for which teams the impact is greatest; helping to settle many longstanding
pub debates among fans.

In this article, historical English Premier League data from the last ten seasons is analysed; from
the 2014–15 season to the recent 2023–24 season. Using this data, the following questions will be
discussed:

1. Do the fans, in general, increase the home advantage across the Premier League?

2. Which Premier League team has the most impactful fans?

Home advantage across the league. The impact of the pandemic was immediately felt in the
Premier League. With little fans in attendance, the 2020–21 season saw a dramatic decrease in the
home win rate and an increase in the away win rate (Figure 1). Compared to all other seasons
considered, only the 2020–21 season had a higher away win rate than home. This difference was
negligible, suggesting that with no fans, there is no home or away advantage. This further provides
some evidence that the travel aspect of playing away has no impact on the away team. This is in
contrast to Oberhofer et al. [5], who found that travel distance increases the away team’s likelihood of
conceding goals and has an insignificant impact on scoring goals. These findings were for the German
Premier League between the seasons 1986–87 and 2006–07. On the other hand, Armatas and Pollard
[1] found that travel distance had no impact on the game outcome in the Greek Superleague. It is
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possible that this effect is not present for modern English Premier League teams due to their large
budgets, which accommodate the best hotels and travel methods.

Figure 1: The home and away win rates (%) for the last ten Premier League seasons.

In the years with fans, a clear home advantage can be seen: for example, in the 2016–17 season, there
was a 20% difference in home win rate over away win rate, so that a team was 1.7 times more likely
to win at home than away. With fans returning, the seasons since the pandemic have seen the home
win rates return to pre-pandemic levels.

A clearer link is gained by performing a Student’s t-test. A Student’s t-test allows for a comparison
between two groups (in this case, the 2020–21 season against the other nine seasons). Applying this
test to the average attendance per season and the away win rate shows a significant correlation of
−0.72 (with a significant 5% level p-value of 0.02), suggesting that higher fan attendance leads to a
lower away win rate. Hence, we can conclude that the attendance of fans has a statistically significant
effect on the away win rate.

The findings of Figure 1 are further explored by looking at the rolling home win rate since the 2014–15
season (Figure 2). A significant drop is observed during the 2020–21 season, with the rate slowly
returning to the pre-pandemic levels since the return of fans. Performing a Student’s t-test on both
the home and away win rates for the 2020–21 season against the other nine seasons, a statistically
significant difference is observed during the 2020–21 season at the 5% level (Home: p-value = 1×10−5,
Away: p-value = 9 × 10−7). This provides further statistical evidence that across the league, home
fans are having a positive impact on their team’s results.

Figure 2: The rolling win rate (%) for the last ten Premier League seasons. The 2020–21 season period
is highlighted by the red lines.
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Impact of each team’s fans

Quantifying the impact. Home fans pride themselves on the impact they have on helping their
team win; as they rightly should given the findings above. However, fans often claim that they are the
‘best fans’. But how much truth is there in each fan base’s claim?

Using the 2020–21 season, it is possible to estimate the impact that each team’s fans have on their
home results. To do this, a sensible start might be to look at the difference in home win rates between
pre-pandemic and the 2020–21 season for each team. However, a team may have a lower/higher win
rate solely due to a difference in form that season. Instead, the proportion of total points that have
come from home games in a season is investigated. This way, the overall form of a team is adjusted for,
so that instead, the home form is considered relative to the away form. To formalise this investigation,
a metric, called the Home Fans Factor (HFF), is calculated and is defined as:

HFF =
Points from home games in the non-pandemic seasons

Total points from games in the non-pandemic seasons
−Points from home games in 2020–21

Total points from games in 2020–21
.

The non-pandemic seasons in question are the last ten years: seasons 2014–15 to 2023–24 (excluding
2020–21). The HFF is only calculated for the 20 teams that were in the Premier League in the 2020–21
season. A positive value indicates that the proportion of points from home games has decreased in
the 2020–21 season for that team, indicating that the home fans normally have a positive impact. A
negative value indicates the contrary.

The Home Fans Factor. The top/bottom three HFFs are shown in Figure 3. Fulham was shown
to have the largest HFF value, implying that the presence of Fulham fans has the greatest positive
impact on the result for any team in the Premier League. On the other end, Southampton was shown
to have the lowest, implying that they play better at home without fans present.

Figure 3: The top/bottom three HFF for the 2020–21 Premier League teams.

The factor for all the teams is shown in Figure 4. As the overall home win rate has decreased across
the league when the fans are not present, it is no surprise that the HFF is positive for almost all of
the teams; the exceptions being Southampton and Sheffield United. These two teams seem to prefer
playing in an empty stadium — perhaps they don’t deal with fan pressure as well. This begs the
question; why those two clubs? Is there something specific about their stadiums?
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Figure 4: The HFF for the 2020–21 Premier League teams.

Figure 5 shows the HFF against the stadium capacity for each 2020–21 Premier League team. No
significant correlation is observed, suggesting that whilst the presence of fans is important, the amount
is not. The team with the largest HFF (Fulham) also has one of the lowest capacities. Despite Fulham
not being known for its particularly rowdy atmosphere, compared to places like Liverpool’s Anfield,
the team can probably play with slightly less pressure. So, perhaps the best performances at home
come from a gentler atmosphere. These findings are in agreement with those found in the literature;
Pollard and Armatas [8] found that the attendance as a proportion of capacity had almost no impact
on a home team’s outcome. Additionally, Pollard [6] and Werlayne Leite and Pollard [9] both found
that moving to a new stadium did not improve results. Generally, a team will move to a larger stadium
(hence the move), so these findings suggest that increased capacity does not influence outcome.

Figure 5: The HFF against the stadium capacity for each English Premier League team from the
2020-21 season. The linear regression slope (line of best fit) is shown in blue, with the correlation (ρ)
and the correlation coefficient (R). The capacities are taken as of the 2020–21 season.

Did the pandemic change the support of any teams? Whilst the focus so far has been on
quantifying the impact of the home fans using the 2020–21 season, it is also possible to use the
HFF metric to obtain additional discoveries on whether the pandemic caused any changes in how the
Premier League teams perform in front of their fans. To do this, the HFF comparing the seasons
before 2020–21 to those after (this excludes the 2020–21 season) was calculated. This measure assesses
whether the home advantage has changed from pre-pandemic to post-pandemic. Two key discoveries
were found:

• Watford was found to have the largest HFF (0.27), showing that their fans have become more
impactful since they have returned to the stadiums.
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• Crystal Palace had the most negative HFF (−0.11), indicating that the team struggles more at
home now than before the pandemic.

Conclusion

The presence of home fans was shown to decrease the away win rate on average across the English
Premier League. The 2020–21 season was the only season in the past ten years which had a higher
away win rate than home, causing a substantial drop in the rolling home win rate in the modern
era.

A new measure, the Home Fans Factor (HFF), was used to quantify the impact that each team’s
fans have on their home performance. The measure compared the performance of the Premier League
teams in the 2020–21 season, in which there were almost no fans, to the other nine seasons in the past
ten years.

According to the HFF metric, Fulham was shown to have the most impactful fans. On the other end
of the scale, Southampton had the worst HFF metric, indicating that the team plays better without
fans. Of all 20 teams considered, only Southampton and Sheffield United played worse when fans
were present. The measure was also used to compare the pre-pandemic seasons to the post-pandemic
seasons, showing that Watford’s fans have become more impactful since the pandemic. Conversely,
Crystal Palace appear to be struggling at home now, compared to before the 2020–21 season.

No correlation was discovered between the capacity of a stadium and the HFF, which is in agreement
with the general literature consensus. This suggests that whilst the presence of the fans is important,
the actual quantity of fans is relatively unimportant.
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