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The current study aimed to identify the differences in technical performance between
players from clubs of Bundesliga (Germany), La Liga (Spain), Ligue 1 (France),
Premier League (England) and Serie A (Italy) when competing in the matches of the
UEFA Champions League. Technical performance-related match data of 1,291 players
from 1,125 matches (9,799 observations) of the UEFA Champions League (seasons
2009/2010–2017/2018) were collected and analysed. The generalised mixed linear
modelling was employed taking the names of the league as the independent variable
to predict the count number of 20 technical performance-related match actions and
events performed by players belonging to different leagues. The non-clinical magnitude-
based inference was used to evaluate the uncertainty in the true effects of the predictor.
Results showed that differences in the technical performances between players from
La Liga, Premier League and Ligue 1 were all trivial. Bundesliga players made higher
numbers of shots than players from La Liga, Premier League and Serie A and achieved
more long balls than players from Ligue 1. Serie A players achieved lower numbers
of ball touches, passes and lower pass accuracy per match than players from any of
the other four leagues. In addition, players from Serie A performed a higher number
of long balls per match than Ligue 1 players and lower number of dribbles per match
than Premier League players. Non-significant differences in other variables related to
passing and organising and all variables related to defending were identified in players
between the five leagues. The identified differences in technical performance among
leagues could provide a more thorough understanding for practitioners working within
the fields of talent identification, player development, player recruitment, coaching and
match preparation.
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INTRODUCTION

Spanish La Liga, English Premier League, Italian Serie A,
German Bundesliga and French Ligue 1 are the top five ranked
professional football leagues in the Union of European Football
Associations (UEFA)1 and have been recognised to be the most
successful football leagues in the world (Lago-Peñas et al., 2016).
The success of ‘the big five’ leagues from a financial perspective
has enabled teams to attract top-level players from all over the
world (Littlewood et al., 2011; Oberstone, 2011).

Each of these five leagues is characterised by an idiosyncratic
match-play style due to the cultural, historical and social
differences existing among countries (Sarmento et al., 2013;
Sapp et al., 2018). Thus, players or teams from the same
league are often characterised by a specific archetype (Sarmento
et al., 2013). Teams from the English Premier League, have
tended to be characterised by a direct style with special
emphasis upon its importance of the players’ physical attributes
(e.g., strength, speed, power etc.) (Dellal et al., 2011). The
English Premier League is therefore considered as the most
aggressive league (Sapp et al., 2018). Italian teams are often
characterised by a rigid tactical requirement for defensive
organisation (Foot, 2006). Spanish teams are often considered to
prioritise ball possession and players’ individual technical ability
to control the game (Crolley et al., 2000) whilst the German
and French Leagues are often considered to fall somewhere
between the English tendency for physically able players and the
Italian desire for defencive team organisation (Oberstone, 2011;
Sapp et al., 2018).

Nevertheless, the playing style observed within each of
the leagues has evolved over years (Bloomfield et al., 2005),
as a result of the increasing frequency of player and coach
labour migration between leagues in modern football (Frick,
2007; Littlewood et al., 2011). Even so, differences between
the major European football leagues have been identified
from a number of perspectives. For example, a qualitative
analysis from Sarmento et al. (2013) demonstrated that
the differences exist between La Liga (Spain), the Premier
League (England) and Serie A (Italy) regarding culture,
preferred strategy and tactics, players’ characteristics and
coaches’ philosophies. Moreover, there have been a number
of comparative studies conducted to examine the differences
between major European leagues that have focussed upon:
anthropometric data (Bloomfield et al., 2005), technical and
tactical performance (Dellal et al., 2011; Oberstone, 2011;
Alberti et al., 2013; Collet, 2013; Lago-Peñas et al., 2016; Sapp
et al., 2018), physical performance (Dellal et al., 2011), injury
pattern (Waldén et al., 2005), player recruitment (Frick, 2007;
Littlewood et al., 2011) and competitive balance (Brandes and
Franck, 2007; Pawlowski et al., 2010). Even though anecdotal
attention has been paid to the differences in technical and
tactical performance in different leagues, and the effects of
situational variables and playing position were also considered,
but either limited performance-related variables or a limited
number of leagues have previously been analysed. Besides, those

1http://www.uefa.com

comparisons were not properly accounted for the effects of
situational variables as players’ match performances are varied
in different competing contexts (Gómez et al., 2013). Therefore,
there is an important empirical and practical gap in our
understanding of the differences in match-play between major
European leagues.

Methodologically, one of the major obstacles that affects our
ability to conduct an objective and accurate assessment of player’s
match performance is the comparability of match data across
leagues due to the inconsistency in data collection and analysis
systems (Barros et al., 2007; Di Salvo et al., 2009). Therefore,
match data collected from the UEFA Champions League (a cross-
league competition), which is standardised for all teams, is an
ideal source of data for scientific comparison. In addition, from
a data analysis perspective, a methodology is needed to address
appropriately the repeated-measured data of players who played
in multiple matches (Yi et al., 2018, 2019), which was failed to be
considered in previous research (Dellal et al., 2011; Oberstone,
2011; Alberti et al., 2013; Lago-Peñas et al., 2016; Sapp et al.,
2018). The generalised mixed linear modelling used in the current
study has been proved as a valid method for this issue, and the
situational effects can also be controlled by this modelling to
identify the similarities and differences between leagues in a more
objective way (Yi et al., 2018, 2019).

Consequently, the current study aims to quantify the
differences of technical performance of players from five
major European leagues (Spanish La Liga, English Premier
League, Italian Serie A, German Bundesliga and French Ligue
1) in the UEFA Champions League from season 2009/2010
to 2017/2018. The large sample size allows us to account
for the effects of situational variables (game location: home,
away and neutral, team and opponent strength: end-of-season
UEFA club coefficient, match type: group stage and knockout
stage and game result: win, draw and lose) and the effect of
players’ playing position (central defender, full back, central
midfielder, wide midfielder and forward). Using generalised
mixed linear modelling, allows us to demonstrate the similarities
and differences between leagues with an increased degree of
confidence. What is more, an added random effect of player
names in the modelling, could process properly the repeated-
measured data of a player participating in various matches.

MATERIALS AND METHODS

Data Resource and Reliability
Technical performance-related match data of players in all
the 1,125 games throughout nine seasons from 2009–2010 to
2017–2018 in the UEFA Champions League were collected
manually from a public-accessed football statistic website named
‘whoscored.com’2. The original data of this website is provided
by OPTA Sportsdata company, whose tracking system (OPTA
Client System) has been tested by Liu et al. (2013) to have a
high level of reliability (Kappa values > 0.90). The current study
maintains the anonymity of the players according to European

2https://www.whoscored.com
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data protection law, and follows the research ethics standard set
out by the local university.

Sample and Variables
The dataset consisted of 9,799 full-match observations of 1,291
players from Spanish La Liga (n = 2,597 observations), English
Premier League (n = 2,303), Italian Serie A (n = 1,522), German
Bundesliga (n = 2,021) and French Ligue 1 (n = 1,356) played
in the UEFA Champions League during the past nine seasons
(2009/2010–2017/2018). Only the data of match observations
of outfield players who played the entire match were included.
Moreover, due to the differences in technical variables between
outfield players and goalkeepers, technical performance-related
match data of goalkeepers were excluded from the sample.

After the screening based on the availability of data and the
review of previous literature (Lago-Peñas et al., 2010; Castellano
et al., 2012; Liu et al., 2015, 2016; Yi et al., 2018), 20 technical
performance-related match actions and events grouped into four
groups were selected as the dependent variables in the analysis
(see Table 1).

Procedure and Statistical Analysis
Generalised mixed linear modelling was achieved by Proc
Glimmix in the University Edition of Statistical Analysis System
(version SAS Studio 3.6). The fixed effects estimated the effects of
league, game location, team and opponent strength, match type
and game result, as well as playing position. Player identity was

used as the random effect to interpret the repeated-measure data
of players from multiple matches. Separate Poisson regressions
were run in the model taking the value of each of the 20 technical
performance-related variables as the dependent variable.

League, game location, match type, game result and playing
position were all included as nominal predictor variables in the
model. League was with five levels (Spanish La Liga, English
Premier League, Italian Serie A, German Bundesliga and French
Ligue 1), game location was with three levels (home, away and
neutral), match type was with two levels (matches of group stage
and knock-out stage), game result was with three levels (win,
draw and loss), and playing position was with five levels (CD, FB,
CM, WM and FW). The effect of team and opponent strength
was estimated by including the difference in the log of the end-
of-season UEFA club coefficient as a predictor (Yi et al., 2018).

Uncertainty in the true effects of the predictors was evaluated
using non-clinical magnitude-based inference that referenced
Bayesian with a dispersed uniform prior which was implemented
in the spreadsheet accompanying the package of materials for
generalised mixed modelling with SAS Studio (Hopkins, 2016).
Estimated magnitudes of difference in means and their 90%
confidence limits were presented in standardised units, and
were evaluated qualitatively with the following scale: trivial, 0–
0.2; small, 0.2–0.6; moderate, 0.6–1.2; large, 1.2–2.0; and very
large, >2.0 (Hopkins et al., 2009). The likelihood of the effects
to be clear was considered qualitatively as follows: <0.5%,
most unlikely; 0.5–5%, very unlikely; 5–25%, unlikely; 25–75%,

TABLE 1 | Selected technical performance-related match events and actions.

Groups Event or action: operational definition

Variables related to goal scoring Shot: an attempt to score a goal, made with any (legal) part of the body, either on or off target
Shot on target: an attempt to goal which required intervention to stop it going in or resulted in a goal/shot which would
go in without being diverted

Variables related to passing and organising Touch: a sum of count values of all actions and events where a player touches the ball
Pass: an intentional played ball from one player to another
Pass accuracy (%): successful passes as a proportion of total passes
Key pass: the final pass or cross leading to the recipient of the ball having an attempt at goal without scoring
Cross: any ball sent into the opposition team’s area from a wide position
Long ball: an attempted pass of 25 yards or more
Through ball: a pass that split the last line of defence and plays the teammate through on goal
Aerial won: two players competing for a ball in the air, for it to be an aerial duel both players must jump and challenge
each other in the air and have both feet off the ground. The player who wins the duel gets the Aerial won, and the player
who does not gets an Aerial lost
Dribble: a dribble is an attempt by a player to beat an opponent in possession of the ball. OPTA also log attempted
dribbles where the player overruns the ball
Offside: awarded to the player deemed to be in an offside position where a free kick is awarded. If two or more players
are in an offside position when the pass is played, the player considered to be most active and trying to play the ball is
given offside
Fouled: where a player is fouled by an opponent
Dispossessed: when a player is tackled without attempting to dribble past his opponent

Variables related to defending Tackle: the action of gaining possession from an opposition player who is in possession of the ball
Interception: a player intercepts a pass with some movement or reading of the play
Clearance: attempt made by a player to get the ball out of the danger zone, when there is pressure (from opponents) on
him to clear the ball
Blocked shot: a defensive block, blocking a shot going on target. This must be awarded to the player who blocks the
shot
Foul: any infringement that is penalised as foul play by a referee
Yellow card: where a player was shown a yellow card by the referee for reasons of foul, persistent infringement, hand
ball, dangerous play, etc.
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TABLE 2 | Descriptive statistics of technical match performance of players from big five UEFA leagues estimated from the generalised mixed linear model (n denotes the
number of match observations, results are mean ± between-player standard deviation, units are counts, except for pass accuracy).

Variable Bundesliga (n = 2,021) La Liga (n = 2,597) Ligue 1 (n = 1,356) Premier League (n = 2,303) Serie A (n = 1,522)

Shot 1.19 ± 1.56 0.95 ± 1.40 1.03 ± 1.45 0.93 ± 1.38 0.92 ± 1.38

Shot on target 0.38 ± 0.95 0.30 ± 0.91 0.33 ± 0.92 0.31 ± 0.91 0.30 ± 0.90

Touch 62.33 ± 20.96 61.57 ± 20.79 60.57 ± 20.55 61.34 ± 20.73 55.90 ± 19.45

Pass 45.55 ± 19.62 44.86 ± 19.41 42.85 ± 18.82 43.85 ± 19.12 39.25 ± 17.74

Pass accuracy (%) 81.16 ± 9.59 82.09 ± 9.66 81.17 ± 9.59 81.39 ± 9.61 79.06 ± 9.43

Key pass 0.89 ± 1.39 0.84 ± 1.36 0.85 ± 1.37 0.74 ± 1.29 0.83 ± 1.35

Cross 1.16 ± 2.66 1.04 ± 2.50 1.28 ± 2.82 1.02 ± 2.47 1.08 ± 2.54

Long ball 3.60 ± 3.32 3.38 ± 3.19 3.04 ± 3.00 3.34 ± 3.17 3.64 ± 3.34

Through ball 0.12 ± 0.99 0.15 ± 0.95 0.11 ± 1.02 0.13 ± 0.98 0.13 ± 0.97

Dribble 0.67 ± 1.40 0.70 ± 1.42 0.78 ± 1.50 0.87 ± 1.58 0.66 ± 1.39

Offside 0.11 ± 0.89 0.11 ± 0.90 0.12 ± 0.88 0.13 ± 0.87 0.14 ± 0.86

Aerial won 1.06 ± 1.66 1.04 ± 1.65 1.11 ± 1.70 1.13 ± 1.71 0.99 ± 1.61

Fouled 1.14 ± 1.41 1.22 ± 1.45 1.21 ± 1.44 1.05 ± 1.36 1.29 ± 1.48

Dispossessed 0.80 ± 1.30 0.89 ± 1.37 0.97 ± 1.42 0.98 ± 1.43 0.91 ± 1.38

Tackle 2.03 ± 1.89 1.98 ± 1.87 2.02 ± 1.89 1.86 ± 1.81 1.85 ± 1.81

Interception 1.55 ± 1.69 1.53 ± 1.68 1.72 ± 1.77 1.51 ± 1.67 1.58 ± 1.70

Clearance 1.48 ± 2.17 1.54 ± 2.20 1.45 ± 2.14 1.63 ± 2.27 1.69 ± 2.32

Blocked shot 0.20 ± 0.92 0.27 ± 0.93 0.24 ± 0.92 0.30 ± 0.94 0.29 ± 0.94

Foul 1.34 ± 1.47 1.29 ± 1.44 1.29 ± 1.44 1.34 ± 1.47 1.39 ± 1.49

Yellow card 0.17 ± 0.71 0.19 ± 0.70 0.18 ± 0.70 0.16 ± 0.71 0.20 ± 0.70

possibly; 75–95%, likely; 95–99.5%, very likely; and >99.5%, most
likely (Hopkins et al., 2009).

RESULTS

Descriptive statistics (mean ± SD) of the 20 technical
performance-related match variables for players from five
European football leagues estimated by the generalised mixed
linear model controlling the effects of playing position, game
location, match type, game result and team and opposition
strength are presented in Table 2. The estimated true effects
(effect size ± 90% confidence interval) of differences within
pairwise comparisons between any two of these five leagues are
shown in the Figure 1.

Regarding the variables related to goal scoring, the number
of shots from players of German Bundesliga was clearly higher
than that of Spanish La Liga, English Premier League and Italian
Serie A, while no substantial differences were observed among
shots attempted by players of other four leagues. There were no
clear differences ascertained in shot on target between players
from all five leagues. No substantial differences were detected
between players from Spanish La Liga, English Premier League
and German Bundesliga when considering the variables related
to passing and organising. However, comparing to the players
from other four leagues, players of Italian Serie A performed
a lower number of touches, passes and achieved lower pass
accuracy. Additionally, players from German Bundesliga and
Italian Serie A achieved more long balls than players from
French Ligue 1. Players from English Premier League had
greater number of dribbles compared with those players from

Italian Serie A. Other pairwised comparisons across five leagues
regarding variables related to passing and organising did not
reveal meaningful differences. Furthermore, trivial differences
were also observed between players from all five leagues in all
variables related to defending.

DISCUSSION

The current study quantified the differences in technical
match performance between players from the ‘major five’
European football leagues in the UEFA Champions League.
The data set presented here was based on one of the largest
samples of data published to date (nine seasons). Moreover,
our research approach allows us to control the situational
effects for the identification of similarities and differences,
and the UEFA Champions League and domestic leagues are
characterised by specific features. Therefore, the findings from
the current study are partly differ from prior studies due to the
different methodologies used and the data sources. The current
study demonstrated that the differences in players’ technical
performance between five leagues were smaller than we expected
from the stereotypical perspective often portrayed within the
media. Differences were mainly focussed on the variables related
to goal scoring, passing and organising, whereas differences in
variables related to defending were minimal.

Our study suggests that players from La Liga (Spain), the
Premier League (England) and Ligue 1 (France) performed
similar match actions and no substantial differences were
observed across all technical variables. This finding differ from
past research that has suggested that players from La Liga
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FIGURE 1 | Standardised effects of differences in mean count of each match action or event between five UEFA leagues estimated from the generalised mixed linear
modelling. Bars are 90% confidence intervals. Asterisks indicate the likelihood for the magnitude of the true effect as follows: ∗possible; ∗∗ likely; ∗∗∗very likely;
∗∗∗∗most likely. Asterisks located in the area between –0.2 and 0.2 denote for trivial differences. ShotOT, shot on target; PA, pass accuracy in %; KP, key pass; LB,
long ball; ThB, through ball; AW, aerial won; Disp, dispossessed; BS, blocked shot; YC, yellow card.

(Spain) performed a more elaborated and skilled playing style
while players from the Premier League (England) prefer the
direct playing style, they performed relatively more tackles
and aerial duels and covered greater distances in sprinting
(Dellal et al., 2011; Oberstone, 2011; Sarmento et al., 2013). In
addition, a previous research from Oberstone (2011) reported
that significant differences existed between La Liga (Spain) and
the Premier League (England) in variables related to goal scoring

and defending. Ligue 1 (France) has received comparatively less
attention in existing studies and therefore offers a novel area of
exploration. Our findings revealed that when competing in the
UEFA Champions League, players from Ligue 1 (France) shared
a similar technical performance to players from La Liga (Spain)
and the Premier League (England). This finding may reveal a
trend that the differences in technical performance among these
three leagues has decrease over time, potentially due to increasing
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levels of player and coach migration (Maguire and Stead, 1998;
Maguire and Pearton, 2000; Littlewood et al., 2011; Sarmento
et al., 2013). Hence, the teams’ style of play and players’ technical
characteristics had evolved and were assimilated (Maguire and
Stead, 1998; Maguire and Pearton, 2000).

Meaningful differences in technical performance between
players from the Bundesliga (Germany), La Liga (Spain) and the
Premier League (England) were only observed in the number
of shots per game. Players from the Bundesliga (Germany)
performed the most shots per game, while the differences in
shots on target were minimal among these three leagues. This
is partly in contrast to the findings of Oberstone (2011), who
illustrated that La Liga (Spain) has a higher percentage of
shot on target than the Premier League (England). Considering
the technical differences between players from the Bundesliga
(Germany) and Ligue 1 (France), we only found substantial
difference in the number of long balls. Players from the
Bundesliga (Germany) performed more long balls than players
from Ligue 1 (France). Interestingly, the number of long balls
from players from Serie A (Italy) was also substantially higher
than those of Ligue 1 (France). Long balls have previously been
related to the direct playing style (Fernandez-Navarro et al.,
2016; Lago-Peñas et al., 2017). This finding may indicate that
direct play is more prevalent in the Bundesliga (Germany)
and Serie A (Italy) using long aerial passes more frequently
than in the Premier League (England), La Liga (Spain) and
Ligue 1 (France).

A prior study from Oberstone (2011) compared the technical
performance of players from the Premier League (England), Serie
A (Italy) and La Liga (Spain) based on a database of domestic
leagues, it was reported that Serie A (Italy) is a league with
better passing compared with the Premier League (England)
and La Liga (Spain). However, the current study demonstrated
that players from Serie A (Italy) showed comparatively greater
technical difference during the comparisons between five leagues,
especially in the aspect of passing and organising. They achieved
the lowest ball touches, passes and pass accuracy comparing
to their counterparts from the other four leagues (e.g., the
Bundesliga, La Liga, Ligue 1 and the Premier League). This
result may indicate that there is no passing superiority for
players from Serie A (Italy) when competing in the international
competition against the best teams from other leagues. We also
found that players from Serie A (Italy) achieved the highest
number of long passes, although the meaningful differences only
observed in the comparison with players from Ligue 1 (France).
This finding combined with their abovementioned weakness
support the notion that Italian teams prefer to play counter-
attack and are more focussed on the tactical-defensive aspects
in the UEFA Champions league. Therefore, the low number of
touch and pass were obtained. In addition, long pass is a crucial
element during the counter-attack process, the high frequencies
of occurrence in long balls could influence the accuracy of pass
(Liu et al., 2016).

Given the focus on the perspective of attacking. The
popular assumption is that La Liga (Spain) is primarily
attacking and trying to control the match with high ball
possession, while Serie A (Italy) has been characterised by

its rigorous defensive tactics and relatively less developed
and worse prepared in offencive aspect (Sarmento et al.,
2013). Conversely, the results of the present study showed
that limited differences in attacking performances between
players from five leagues. The only substantial difference was
detected in dribble between players of the Premier League
(England) and Serie A (Italy). Dribble is a performance
indicator that could reflect the degree of freedom of players
during match play (Liu et al., 2016). In the Premier League
(England), tactical and strategic aspects have not tended to
have been considered with the same importance as in other
leagues, while Italian Serie A has a special emphasis on its
collective execution in the defensive organisation and plays a
conservative game (Sarmento et al., 2013). Therefore, players
from English Premier League are given more freedom to
perform technical skills (dribble) during the attacking process,
mainly due to direct styles of play with more counterattacks
(Fernandez-Navarro et al., 2016).

Previously it has been suggested that teams in Italian Serie A
are better in defending performance than other European teams
(Sarmento et al., 2013). However, one noteworthy finding in this
study is that players from all five leagues showed no substantial
differences in defensive variables. This may reveal a trend that
teams are increasingly aware of the importance of a solid defence
for winning a game, trying to keep a good balance between
attacking and defending during match play. The introduction
of a considerable number of foreign players and coaches may
once again account for that why the differences that we expected
did not show in the current study. The foreign players that
grown up in different youth academy systems have been instilled
different conceptions about attacking and defending (Maguire
and Stead, 1998; Maguire and Pearton, 2000), there will be an
interplay between players from different countries when they
play in the same team. Moreover, the migration of players and
coaches between leagues may reduce the differences in players’
physical abilities and teams’ playing style between different
leagues (Bloomfield et al., 2005; Sarmento et al., 2013). Therefore,
these two factors may explain that the defending variables are no
longer the important indicators to differentiate the five leagues.
In addition, the evolution of tactics and strategies may also play
a role. The diversity of tactics and strategies in modern football
enable teams to find a defensive tactic that could be suitable for
their playing style in defence.

CONCLUSION

This study identified both similarities and disparities in various
aspects of players’ technical performance across major five
European football leagues in the UEFA Champion League from
a long-term perspective. Players from the Bundesliga (Germany)
were more advantageous than other leagues for creating scoring
opportunities. Serie A (Italy) players did not show their advantage
in defending performance but showed the worst performance in
passing and organising. Players from La Liga (Spain) and the
Premier League (England) have a balance performance in all
aspects. However, the superiority of La Liga players in passing
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and organising was not detected and Premier League players
are no longer playing the ‘aerial game’ as we used to think
from the stereotypical perspective. Little attention has been
paid on the comparison of players from Ligue 1 (France) with
other leagues, while our data suggested that their technical
performance were similar to players from La Liga (Spain) and
the Premier League (England), but they prefer short pass during
the attacking process. These technical differences largely driven
by the differences in culture, playing style, players’ characteristics
and coach’s philosophy. Nevertheless, the evolution of tactics and
strategies, the migration of players and coaches and the different
systems in youth academy may also play a role.

Practical Applications
The differences in technical performance for players from each
league have been identified, thus the technical profiles could
be created, which can provide a more thorough understanding
for stakeholders in talent identification, player development,
player recruitment, coaching and the match preparation when
against with foreign teams. However, limitations of this study
should be noted. This study only compared the technical players’
performance from the best teams of each league played in a
European competition rather than the whole teams of a domestic
league. Therefore, the players’ characteristics from a specific
league identified in this study cannot represent the general
characteristics of that entire league. This is one of the main
causes that the disparities of findings between the current study
and previous studies. Moreover, only the statistics of technical
match actions and events were analysed, while the information of
tactical behaviours was failed to consider due to the availability
of match data. This may restrict the understanding of players’
technical and tactical match performance. Lastly, further studies
should account for validity and reliability of the sample used and
key performance indicators in soccer as was previously described
in basketball (Pérez-Ferreirós et al., 2019). This approach will
be extremely useful when studying the minimum (reliable and

valid) number of matches or observations from soccer teams and
players, respectively.
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