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Headline

It’s often said that while substitutions can solve a problem,
they can also introduce a new one (7). In fact, while main-

taining the same quad on the pitch for 90 min. can be seen
as optimal for overall match performance when things go well
(i.e., which favours better between-player communication and
tactics), substitutions are often necessary to maintain game
pace when players are getting tired over the course of a match.
For these reasons, deciding when and how many players to sub-
stitute during a match is a key question for every manager (4,
7). Following our work on team formations (2) and results and
goals scored (3), this third part in our series of papers focuses
on player substitutions over the past two decades in the top
seven European leagues.

Aim
This study aims to examine the between-league differences in
player substitutions. These were all examined for both home
vs. away matches.

Methods

Data extraction
We extracted the fixtures data of the teams competing in
the top seven European leagues i.e., England, France, Ger-
many, Holland, Italy, Portugal and Spain. This includes 21
seasons from 2001/02 to 2021/22. Only league fixtures were
considered for this part. This data was scraped from Transfer-
markt. Across the 21 seasons, this represents 7 competitions,
269 teams and more than 50,000 fixtures.

Data Analysis
To display match substitutions, we used boxplots to convey
the spread across teams within the league. Boxplots display
the median, with the size of the box (Interquartile range, IQR)
spanning from Q1 (25th percentile) to Q3 (75th percentile).
The outside bars are the lower and upper whiskers: the lower
whisker is the smallest value in the dataset that is no smaller
than Q1 - 1.5 x IQR and the upper whisker is the largest value
that is no greater than Q3 + 1.5 x IQR. Values outside of both
whiskers are considered outliers and are not shown here. We
also compared the proportion of teams’ goal difference and
total number of goals scored in a game when teams used a
low (i.e., 0 or 1) and the maximum (i.e., 3) number of sub-
stitutions. For this analysis specifically, only the observations
before the start of COVID were used; therefore, the maximum

number of substitutions by a team during a match is three (and
not five as currently, after the COVID period). Additionally,
only the observations (team during a match) with complete
substitution data were considered. Observations with substi-
tutions due to injuries were excluded from this analysis. In
total, there were 12501 observations with three substitutions,
557 observations with only 1 substitution, and 344 observa-
tions without substitution at all.

Discussion
This study is the first to our knowledge to examine between-
league differences in players’ substitutions.

The main limitation of the current analysis remains the data
set obtained from an online database. In particular, there is
always a degree of uncertainty in the way a substitution is
recorded on a public website like Transfermarkt relative to
what was actually registered.

The team-average number of substitutions per match (home
and away matches) per season over the past two decades is
shown for each league individually in Figures 1 and 2 (ranked
based on UEFA Index, 26/10/2022). There was also no clear
difference in the observed trends between home and away
matches. Our main results are that in terms of player sub-
stitutions, things have remained stable across the years and
there doesn’t seem to be an effect of match location either.

Until the 2018/19 season, the number of substitutions per
team tended to be similar, i.e., close to three for all leagues,
and clearly stable across time. Following FIFA new regula-
tion implemented in most leagues after the COVID pandemic
(6), substitution numbers then moved up to four to five in
all leagues, except in the EPL, where substitution numbers
remained around three - as per the league-specific regulation
(Figures 1 and 2). The fact that coaches have consistently
used the highest number of substitutions allowed (three and
then five) also suggests that substitutions are a complete part
of match performance, allowing teams to 1) bring fresh legs
on the pitch, but also 2) adjust tactics as the match advances.

It is however worth noting that before 2018/19, boxplot
IQRs and whiskers (Figures 1 and 2) are quite small due to all
teams likely having a similar strategy in terms of the number
of substitutions; but with the new five-sub rule (2019/20 on-
wards), the spread across teams becomes greater, suggesting
that some teams may not have a squad depth that enables
them to substitute five players per match, which may also in-
crease the gap between top teams and the others (Buchheit
2022, O’Hanlon 2020).
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We then compared the proportion of teams’ goal difference
(Figure 3) and total number of goals scored in a game (Figure
4) when teams used a low (i.e., 0 or 1) and the maximum (i.e.,
3) number of substitutions.. There was a trend for a higher
proportion of observations with low substitutions when the
goal difference was equal to zero (i.e., draw, Figure 3), espe-
cially in the case of 0-0 or 1-1 (Figure 4). While it’s difficult to
draw conclusions without more information about the context
(i.e., players available, line-up and match dynamic), this sce-
nario may reflect coaches’ conservative attitudes during tight
matches, when they may be reluctant to change their team
composition while waiting for the scoreline to develop (e.g.,
fear of not seeing the substitute adapt to the match context,
tactical paralysis). It’s also difficult to know whether substi-
tutions are the cause or the effect of large victories or losses,
but Figures 3 and 4 also suggest that more goals are scored
and clearer outcomes are shown when three substitutions are
made.

Key findings
• Up until the season 2018/2019, the number of substitutions

per team (i.e., close to three, Figures 1 and 2) tended to be
similar between all leagues, and clearly stable across time.

• Substitution numbers then moved up to 4.5 after the
COVID pandemic, except in the EPL, where the substi-
tution number remained around three (as per the league-
specific regulation).

• There was no clear difference between home vs. away
matches in terms of substitutions.

• Overall the data suggest that when coaches can make sub-
stitutions, they do so. However there appears to be some
small effect of scoreline results and match dynamic that
may affect the actual number of substitutions.

• There was a trend for a higher proportion of observations
with low (i.e., 0 or 1) vs. maximum (i.e., 3) substitutions
numbers when the goal difference was equal to zero (i.e.,
draw), especially in the case of 0-0 or 1-1 scores.

Fig. 1. Team-average number of substitutions per home match per season in the seven leagues over the past two decades.
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Fig. 2. Team-average number of substitutions per away match per season in the seven leagues over the past two decades.

Fig. 3. Proportion of teams’ goal difference when their number of substitutions is the highest (3) vs. when it is low (0
or 1)
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Fig. 4. Proportion of the total number of goals in a game when the number of substitutions of one of the two teams is
the highest (3) vs. when it is low (0 or 1)

Twitter: Martin Buchheit (@mart1buch), Karim Hader
(@Karad70), Adrien Tarascon (@TarasconAdrien), Derek
McHugh (@DerekMcHugh3), Raymond Verheijen (@ray-
mondverheije)
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