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ABSTRACT ARTICLE HISTORY

The main purpose of the present study was to assess if the inter- Received 23 May 2020
vention of the Video Assistant Referee (VAR) had effects in the  Accepted 24 June 2020
playing time and in the technical-tactical and physical perfor- KEYWORDS

mances of the teams in the Spanish Laliga during 2018-19 season. Team sport; match analysis;
A total of 375 matches were grouped according the number of VAR notational analysis; time-
interventions: none (VAR0), one (VAR1) and two or three (VAR2). motion analysis; video-replay
The variables recorded were: total (TPT) and effective (EPT) playing technology

time, passes, dribbles, crosses, shots, goals, corners, fouls, width,

length, height, distance from the goalkeeper to their defence, and

total (TD) and above 21 km/h distance covered. The results were: I)

there was a slight increase in the TPT in VAR2 compared to VAR1

and VARO (99.1 vs. 96.0 vs. 95.1, respectively); Il) there was a

decrease in the EPT between VARO and VAR1 (52.5 vs. 51.5); Ill)

there was an increase in the number of goals (1.2 vs. 1.5 vs. 1.7, in

VARO, VAR1 and VAR2); and, IV) there was a slight decrease in the TD

(108,916 vs. 107,916 vs. 106,977, in VARO, VART and VAR2). In

conclusion, the findings of the study suggest that the VAR hardly

changes the game in elite soccer.

1. Introduction

Football referees have the arduous task of making judgements in game situations many
times involving rapid movement, a number of players and many other factors which they
have to deal with although often restricted by limited visibility (Lex et al., 2015). This has
given rise to a deepening interest in examining the factors that condition the referee’s job
during matches. Some of the constraints studied include: the flash-lag effect (the difficulty
of perceiving the position of an object when something else is happening at the same
time) in the case of mistakes made in offside decisions (Helsen et al., 2006), supporter
noise relating to favourable decisions for local teams (Nevill et al., 2002) or player
comments on judgements about the seriousness of a foul (Lex et al., 2015). Other studies
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suggest that referees add more extra time in close games when the home teams are behind
and less time when they are ahead (Garicano et al., 2005; Lago-Pefias & Gémez-Lopez,
2016).

With the aim of making the referee team’s job easier and reducing the probability of
error during matches, the Video Assistant Referee (VAR) was introduced into the Laws
of the Game in 2018 (Fédération Internationale de Football Association, 2019) to help
assess decisions taken by the main referee via video images in three situations: (I) goals,
(IT) penalties, and (III) red card incidents in which there is confusion identifying the
player to be booked. Once the VAR has checked the video recording, the main referee is
informed via earphones and he is the one who takes the final decision.

A previous study suggests that the implementation of the VAR has reduced the
number of goals, fouls and yellow cards in Italy’s Serie A (Lago-Pefias et al., 2019).
This study also found that the use of the VAR in Germany’s Bundesliga resulted in a fall
in the number of oft-sides and yellow cards, whilst provoking a rise in extra time added in
the first half and to the match as a whole. To be exact, football matches which had more
extra time added at the end appear to provoke a higher conditioning load and limit
technical performance in the following matches (Rampinini et al., 2009; Winder et al,,
2018). The decrease in footballers’ physical performance during matches is substantially
enhanced by the presence of extra time, in cases of a draw at the end of the regulatory
90 min in knock out competitions (Lago-Penas et al., 2015), and by an increase in the
length of the match due to a rise in the number of play interruptions throughout the
game (Linke et al., 2018). In this sense, the number and duration of stoppages produced
in a match due to time wasting, attention to injured players (in some cases due to fatigue)
or substitutions, affects both playing time and total time. Therefore, according to the
rules, the time spent on player substitution or the number of times players are treated on
the pitch carry a stipulated prolongation of match length (e.g., 30 s for each substitution).
Therefore, actual playing time is an aspect to take into account, given that it provides
more precise information about the interpretation of the physical demands (Castellano
et al., 2011) and of the strategic behaviour of the players (Harper et al., 2014). Only taking
into account the total duration of the match when quantifying match demands could
underestimate the physical performance of the players (Castellano et al., 2011; Wass et al.,
2020).

Consequently, it would be interesting to know whether the implementation of the
VAR influences game dynamics of teams in the Spanish LaLiga. Therefore, the aim of this
study was to assess whether the VAR’s intervention affects playing time and team
performance, both technical-tactical and physical, during the match. The working
hypothesis was that playing time and both performances would be affected in matches
in which the VAR intervened.

2. Methods
2.1. Participants

For the elaboration of this study, out of a possible 380 matches played in the Spanish
LaLiga during 2018-19 season, there were a total of 375 matches analysed. Five matches
were excluded due to technical issues. The Video Assistant Referee (VAR) intervened 121
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times (once in 86 matches, twice in 13 matches and three times in 3 matches) in 102
matches (27% of the matches played). All the matches were divided into three groups
according to the number of VAR interventions: none (VARO, n = 273), one (VARI,
n = 86) and two or three (VAR2, n = 16).

2.2. Variables

Taking into account previous studies (Castellano et al., 2011; Castellano & Casamichana,
2015; Castellano & Echeazarra, 2019; Harper et al., 2014; Lago-Pefas et al, 2019;
Rampinini et al., 2009), the following variables were recorded for each match: 1) playing
time variables [total playing time (TPT) and effective playing time (EPT)]; 2) technical-
tactical performance variables [passes (PASS), dribbles (DRIBBLE), crosses (CROSS),
shots (SHOT), goals (GOAL), corners (CORNER), fouls (FOUL), width (WIDTH),
length (LENGTH), defence depth (HEIGHT) and distance from the goalkeeper to their
defence (GKDEF)]; and, 3) physical performance variables [total distance covered (TD)
and total distance covered above 21 km/h (TD21)]. The technical-tactical performance
variables were grouped into three dimensions: individual performance, set piece and
collective performance. Table 1 shows the dimensions, codes and definitions of these
variables. Regarding the physical performance variables, they were evaluated based on
the total distance covered by all the players in the team that participated in the match.
Goalkeeper activity was also included.

2.3. Procedure

Location and motion data were obtained by the computerised multi-camera tracking
system TRACAB® (ChyronHego, New York, USA) and events were obtained by OPTA®
Sportsdata company (Opta Sports, London, UK), both using Mediacoach® software
(Mediapro®, Barcelona, Spain). The reports were generated using Mediacoach®, for
the predefined performance indicators. To ensure the reliability of the data collecting

Table 1. Codes and definitions of the technical-tactical performance variables for each dimension.
Dimensions Codes Definitions

Individual PASS Total number of passes completed by the team per match.
performance  DRIBBLE Total number of attempts to beat an opponent by the team per match.
CROSS  Total number of crosses made into the penalty box by the team per match.
SHOT Total number of shots made by the team per match.
Set piece GOAL  Total number of goals scored by the team per match.

CORNER Total number of corners taken by the team per match.

FOUL Total number of fouls received by the team per match.

Collective WIDTH  Mean team width per match, understood as the distance between the two furthest-apart
performance players across the width of the pitch. To calculate this variable, the time in which the
ball is out of play is excluded.

LENGTH Mean team length per match, understood as the distance between the two furthest-
apart players along the length of the pitch. To calculate this variable, the time in which
the ball is out of play is excluded.

HEIGHT Mean team defence depth per match, understood as the distance between the furthest
back defender and the goal he is defending. To calculate this variable, the time in
which the ball is out of play is excluded.

GKDEF  Mean distance from the goalkeeper to their defence per match. To calculate this variable,
the time in which the ball is out of play is excluded.
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and codification processes of the OPTA® Sportsdata company a reliability test was
conducted by two experienced analysts, using the Cohen’s Kappa test. First, to assess
the inter-observer reliability they carried out the codification of a randomly selected
match of Spanish LaLiga showing a very good data quality (k = 0.89), and then four
matches were randomly selected, observed and compared with the OPTA® reports
showing a good data quality (k = 0.80) (Altman, 1991). The reliability of the
TRACAB?® video-tracking system has also been recently tested for positioning of the
players (Linke et al., 2020) and physical performance (Pons et al., 2019), showing in
both dimensions a good quality of the data. The generated reports were exported into
Microsoft Office Excel (Microsoft Corporation, Washington, USA), a matrix was made
and later analysed.

2.4. Statistical analysis

Descriptive statistics data from variables were presented using mean and standard
deviation (+sd) with 95% confidence intervals (95% CI). The Levene test was used to
assess equality of variances and the Kolmogorov Smirnov test to establish normality.
One-way ANOVA analysis of variance for independent samples was used to test for
differences in the variables between the three groups (VARO, VARI and VAR2).
Significant results were then analysed using post hoc Bonferroni’s test, whereas
Dunnett’s T3 post hoc test was applied when the variances were not homogeneous.
The level of significance was set at p < 0.05. Cohen’s d effect size (ES) was also calculated
(Cohen, 1988) to determine meaningful differences with magnitudes classified as
(Batterham & Hopkins, 2006): trivial (<0.2), small (>0.2-0.6), moderate (>0.6-1.2),
large (>1.2-2.0) and very large (>2.0-4.0). The statistical analysis was conducted using
Microsoft Office Excel (Microsoft Corporation, Washington, USA) and IBM SPSS v25.0
(SPSS Inc., Illinois, USA) for Windows.

3. Results

Figure 1 shows the VAR’s influence on playing time variables. As can be seen, there was
a slight increase (p < 0.05) in the TPT between VARO< VAR1< VAR2 (95.1 vs. 96.0 vs.
99.1 min; ES = 0.5 for VARO< VARI1, ES = 1.8 for VARO< VAR2 and ES = 1.3 for
VARI< VAR2) and a significant decrease (p < 0.05) in the EPT between VARO> VARI1
(52.5 vs. 51.5 min; ES = 0.2 for VARO> VARI1).

Tables 2 and 3 show the VAR’s influence on individual technical-tactical performance
and set piece, and collective technical-tactical performance variables, respectively. As can
be seen in Table 2, there was a significant (p < 0.05) in the number of goals between the
three situations (VARO< VAR1 = VAR2), however the differences’ magnitude was small
(ES = 0.2 for VARO< VARI and ES = 0.5 for VARO< VAR2). No differences were found
for the other technical-tactical variables.

Figure 2 shows the VAR’s influence on physical performance variables. As can be
seen, there was a slight decrease (p < 0.05) in the TD between VAR0> VAR1 = VAR2
(108,916.2 vs. 107,916.2 vs. 106,977.0 m, respectively; ES = 0.2 for VARO> VARI and
ES = 0.4 for VARO> VAR2). Nevertheless, no differences were found for TD21.
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Figure 1. Means, standard deviations (+sd) and 95% confidence intervals (95% Cl) of the TPT and EPT
for each VAR group. Note: TPT is total playing time, EPT is effective playing time, VARO is matched
without VAR intervention, VAR1 is matches with one VAR intervention, and VAR2 is matched with two
or three VAR interventions. a> VARO and b> VART1 for a significance level of p < 0.05.

4. Discussion

The aim of this research was to assess whether the VAR’s intervention affected playing
time and both technical-tactical and physical performance of teams in the Spanish
LaLiga. The main findings of the study are as follows: I) the VAR intervenes only a few
times during a match, with a revision of game action being necessary in scarcely 27% of
matches; II) implementation of the VAR has a slight influence on match length and on
the technical-tactical and physical team performance.
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Table 2. Means, standard deviations (+sd) and 95% confidence intervals (95% Cl) for each individual
technical-tactical performance and set-piece variables according to the VAR group.

VARO VAR1 VAR2

Variables Mean (+sd) 95% Cl Mean (+sd) 95% Cl Mean (+sd) 95% Cl
PASS 474.4 (£126.2) 463.8-485.0 467.9 (£113.2) 450.8-484.9 4393 (£112.8) 398.7-480.0
DRIBBLE 17.7 (x6.4) 17.2-18.3 18.4 (+6.2) 17.5-19.3 18.1 (£7.2) 15.5-20.7
CROSS 18.2 (+8.5) 17.5-19.0 18.8 (£9.0) 17.5-20.2 18.4 (+10.1) 14.7-22-0
SHOT 12.0 (£4.7) 11.6-12.4 12.5 (+4.9) 11.8-13.2 12.9 (£6.5) 10.6-15.2
GOAL 1.2 (£1.1) 1.1-1.3 1.5 (+1.3)° 1.3-1.7 1.7 (x1.1)° 1.3-2.1
CORNER 4.7 (£2.6) 45-5.0 5.0 (+2.9) 4.6-5.5 5.0 (£3.7) 3.6-6.3
FOUL 13.5 (+4.0) 13.2-13.9 13.7 (+4.1) 13.0-14.3 13.3 (+3.8) 11.9-14.6

Note: PASS is total number of passes completed, DRIBBLE is total number of attempts to beat an opponent, CROSS is total
number of crosses made into the penalty box, SHOT is total number of shots made, GOAL is total number of goals
scored, CORNER is total number of corners taken, FOUL is total number of fouls received, VARO is matches without VAR
intervention, VAR1 is matches with one VAR intervention, and VAR2 is matches with two or three VAR interventions.
a> VARO for a significance level of p < 0.05.

One of the arguments against the use of the VAR is that the natural flow of a game may
be negatively affected by video-technology (Ryall, 2012; Svantesson, 2014). Since a referee
team makes approximately 200-250 foul/no foul decisions per game (Helsen & Bultynck,
2004), the VAR protocol is restricted to match-changing incidents. This study shows that
the VAR intervened very few times during the championship, only mediating in 27% of
matches. This implies, therefore, that in more than 70% of all matches, checks of match-
changing incidents do not lead to a revision. Most VAR checks occur in the background,
thus having a minimal impact on the course of the game.

The current results showed that there is a significant increase in the TPT in the full
game and a simultaneous decrease in the EPT. These findings are in line with those
provided by Lago-Penas et al. (2019). According to this study, the average duration of
the second half and the full game in the Italian Serie A and the German Bundesliga was 15
and 20 s higher, respectively, after the implementation of the VAR. Consequently our
findings suggest that the VAR system does not dramatically affect the duration of the
match.

The VAR’s intervention during a match had hardly any effect on team play both on
a technical-tactical and physical level. TPT increased (VARI + 1% and VAR2 + 4%),
while EPT decreased (VAR1 and VAR2 decreased by 1% with respect to VARO) as did the
TD (VARO> VARI = VAR2), and the number of goals increased in relation to VARO.

Table 3. Means, standard deviations (+sd) and 95% confidence intervals (95% Cl) for each collective
technical-tactical performance variables according to the VAR group.

VARO VAR1 VAR2
Variables Mean (+sd) 95% Cl Mean (+sd) 95% Cl Mean (+sd) 95% Cl
WIDTH 43.4 (+£2.8) 43.1-43.6 434 (+2.6) 43.0-43.7 441 (£2.4) 43.2-449
LENGTH 35.9 (+1.8) 35.8-36.1 35.9 (£1.5) 35.7-36.2 36.3 (£1.6) 35.7-36.8
HEIGHT 37.4 (£3.2) 37.1-37.6 37.2 (£3.2) 36.7-37-6 37.2 (+3.7) 35.8-385
GKDEF 244 (£1.9) 24.3-24.6 24.6 (£2.0) 24.3-249 243 (£2.0) 23.6-25.0

Note: WIDTH is mean team width, LENGTH is mean team length, HEIGHT is mean team defence depth, GKDEF is mean
distance from the goalkeeper to their defence, VARO is matches without VAR intervention, VAR1 is matches with one
VAR intervention, and VAR2 is matches with two or three VAR interventions.
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Figure 2. Means, standard deviations (+sd) and 95% confidence intervals (95% Cl) of the TD and TD21
for each VAR group. Note: TD is total distance covered by all the players in the team, TD21 is total
distance covered above 21 km/h by all the players in the team, VARO is matched without VAR
intervention, VAR1 is matched with one VAR intervention, and VAR2 is matched with two or three
VAR interventions. b> VAR1 and ¢> VAR2 for a significance level of p < 0.05.

The VAR’s intervention hardly altered the teams’ technical-tactical performance. The
only difference in this sense is that in matches with some kind of VAR intervention
(VARI and VAR2) more goals were scored. This data is difficult to interpret, but it may
be related to the situations in which the rules state that the VAR should intervene. These
tend to take place usually near to the goal, arising from actions which could suggest
a penalty or a goal scored from a dubious position. In this sense, it is interesting to note
that goals scored from a penalty increased 2% (from 9% to 11%) in the 2017-2018 season
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(before the introduction of the VAR) in relation to the 2018-2019 season of this study
(www.whoscored.com).

In terms of conditional variables, in matches with VAR intervention (VAR1 and
VAR?2), the TD dropped significantly albeit with a small magnitude. The results of this
research coincide with those of a previous study (Lago-Peias et al., 2015), in which a drop
in TD was observed in matches with a higher TPT. On the other hand, the VAR did not
appear to affect the TD21 variable, as the teams accumulated the same quantity of distance
covered at that speed. However, if we consider that the greatest part of accumulated
distance in speed ranges takes place when the ball is in play (Castellano et al., 2011) and
the EPT was lower in matches where the VAR intervened, it could be concluded that the
intensity and rhythm of play were somewhat higher in matches where the VAR intervened.

In terms of limitations, it would have been interesting to have considered contextual
variables (Castellano et al., 2011), such as season phase (beginning, middle or end), the place
where the match takes place (home or away), the momentary result or the quality of the
opponent, to know whether VAR intervention affects teams’ game dynamics in terms of these
variables. Another limitation of this research was to not differentiate between the different
types of VAR intervention in relation to the kind of action requiring it, something which
could allow an assessment of the particular influence of each type on game development.

Overall, the findings of the present study showed that when the VAR system intervened:
I) there was a slight increase in the TPT between the three situations (95.1 vs. 96.0 vs.
99.1 min, in VARO, VAR1 and VAR?2, respectively); II) there was a significant decrease in
the EPT between VARO and VARI1 (52.5 vs. 51.5 min); III) there was an increase in the
number of goals scored in the matches (1.2 vs. 1.5 vs. 1.7, in VARO, VARI and VAR?2,
respectively); and IV) there was a slight decrease in the TD between the three situations
(108,916.2 vs. 107,916.2 vs. 106,977.0 m, in VARO, VARI and VAR?2, respectively). These
findings suggest that the VAR system hardly affects the game in elite football. However, it
would appear necessary to continue studying the effects on the game in other variables, with
the implementation of innovations for aiding conventional refereeing, in order to know
with greater exactitude the type and degree of repercussion and assess its applicability.
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