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ABSTRACT

BACKGROUND: Relative Age Effect (RAE) is a well-known phenomenon among those involved
in youth sports, especially when the sport being investigated is widespread and involves early
selection for participation in national and international competitions. METHODS: The purpose of
this study was to verify whether the Italian youth soccer ecosystem has adapted to this issue over the
years, comparing players born in 1995 and in 2005 and been playing in Under 16 teams in the
appropriate years. The sample included 13 professional Italian soccer teams. The number of players
analysed was 260 (1995) and 344 boys (2005), respectively, making a total of 604 players enrolled
in this study. RESULTS: Relative age effects were detected by chi-square (%?) goodness of fit tests
both in players born in 1995 (p<0.000;V=0.40) and in 2005 (p<0.0001;V=0.39). ¥* test of
independence showed no significant difference between the two groups of players (p=0.986;V=0.02),
confirming a substantial parity of the phenomenon over the two investigated birth years.
CONCLUSIONS: Ten years of research and dissemination of RAE did not change the selection
policies adopted by coaches and/or scouts, who favor relatively older players during the selection
processes. Therefore, RAE appears as the result of the Talent Identification and Development
Structures, characterized by early selection and early specialization, and which consider performance
as the pre-requisite for gaining access to the next developmental stages. Sport organizations should
be aware of this issue and counteract accordingly, since it is important to mitigate the presence of
RAE, as it causes inequality of opportunity.

KEY WORDS: Youth Sport; Competition Structure; Talent Pathway; Long-Term Development;
Performance Potential.
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INTRODUCTION

Modern sport exhibits a high quest for elite performance, as a result of the increased competitiveness,
between athletes, nations and professional clubs, caused by the high financial and commercial
rewards of winning sporting competitions or avoid relegations (1, 2, 3). Most sport organizations opt
to identify early talented athletes and develop them in an optimal environment (e.g., 1; 3; 4), following
what has been called by Bailey and Collins (5) the Standard Model of Talent Development (SMTD),
which is indeed based on early identification from current level of performance or psychological
and/or anthropometrical measures, and on the removing of the not eligible athletes in the progression
to the next developmental stages. Therefore, the idea behind talent identification (TID) is to select
the most “promising” young players from the general population to give them the chance to raise as
elite players in a Talent Development Program (TDP), in which selected players are supported
throughout a system of practice and competitions (1). Soccer is by far the most popular sport globally
and continue to flourish in terms of participation rates and commercial growth (6). This means that
in soccer the competitive (7) and financial gains (8), associated to the early recruitment of talented
youngsters, are even higher. Therefore, the identification and development of young soccer players
have become increasingly professionalized, involving now significant amounts of resources (e.g.,
personnel, financial and time; 6). Youth soccer is certainly the largest youth sporting movement in
Italy, with over one million members [9] in various age groups, who compete in several provincial,
regional, and national competitions, organized based on the year of birth (under 15, under 16, etc.).
In Italy, to be able to coach at any level, including children, one must attend training courses,
organized by the Italian Football Federation (FIGC) (10) which entitles a coaching license.

The main types of coaching licenses are:

e UEFAPRO
e UEFAA
e UEFAB

e UEFA “GRASSROOTS” LICENSE C

e LICENSE D (Amateur Football Coaching License)
The Amateur Football Coaching License (License D) is needed to coach in the Amateur leagues (i.e.,
from the “Eccellenza”, the 5" level of football in Italy, to the “Terza Categoria”, the 9™ and lowest
level of football in Italy); and is also required for children’s football not involved in professional
soccer clubs. The UEFA Grassroots Young Player Course (License C) is the level of qualification
needed to coach in youth soccer, in professional level clubs. While UEFA B, UEFA A, and UEFA
PRO licenses represent the level of qualification needed to coach at the higher professional level

(“Serie C”, “Serie B”, “Serie A”).
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The Italian Football Federation, as most other sports organizations, guarantees athlete participation
and development during the youth years, providing talent development pathway, based on the SMTD
(see, 5), having an organizational strategy which follows a cutoff criterion, thus grouping players
based on their birthdate (from January 1% to December 31%), in trying to provide every child an equal
chance to succeed (11). However, in this grouping approach, players born at the begin of the cut-off
date are 12 months older than players born at the end of the cut-off year, thus based on the timing of
one’s birth within a given cohort, an individual can be relatively older or younger in comparison to
their peers [11].

In youth sport, relatively older athletes are favored in terms of talent identification, selection and
development opportunities, compared to the relatively younger ones [12]; indeed when observing the
birth dates of young athletes selected for an elite youth team (i.e., professional club, national
selections) one notices a highly skewed distribution of birth periods with relatively older players
being overrepresented [1], almost as if to signify that talent - in our case soccer talent - is born in a
precise period of the year. This selection bias is labelled as Relative Age Effect (RAE) and it is a
well-known phenomenon among those involved in youth sports, especially when the sport being
investigated is widespread and involves early selection for participation in national and international
competitions [2-6].

From a theoretical point of view RAEs are the results of multiple interactions involving individual
(i.e., individual’s birth date, sex, physical maturation and size), task (i.e., sport type and level of
competitive play), and environmental constraints (i.e., cultural popularity of a sport in a particular
country or region, different policies and developmental systems of sport, a sport’s maturity level and
family influences) [20]. Relatively older athletes are generally assumed to be more biologically
mature compared to their younger counterparts [21], but the presence of RAE also before puberty
signifies that this is not a solely maturity-associated selection bias, and therefore is connected also to
longer developmental advantages, greater time for practice and advanced psychosocial skills [19, 22].
In both youth and professional soccer, RAE has been a research topic since the early nineties (23-24).
Indeed, soccer is probably the most researched sport throughout the RAEs literature, as research has
been done across a broad range of countries and level of competition (e.g., 14; 25-28). It has been
showed that higher levels of popularity, competition and selection processes focused on the short-
term success are all features which can exacerbate the presence of RAE (Jackson & Comber, 2020).
Indeed, RAEs are more prevalent in youth academies and clubs classified with a higher level of
certification (e.g., 14; 27). Moreover, RAESs are present even at a senior level (e.g., 16; 26; 29), and
recent RAEs literature highlighted how relative age influences future career outcome (30), whereby

in professional soccer relatively older players earn more money, compared to the relatively younger
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ones (31), and have the greatest market values (32). Hewever; Furthermore, it has been hypothesized
that RAE can very likely decrease the pool of available talents that nations can select from [15], as it
can lead to an increase in drop-out rate from sports [33-34], and thus it is considered as an unintended
form of age discrimination and talent wastage (35-36), which can clearly indicates how the “talent
identification is not done on a level playing field” [37].

Italian soccer seems to be prone to RAE [26, 30]. Brustio et al., (26) found a skewed birthdate
distribution in all Italian elite playing categories (both youth and senior), but no studies are still
available, investigating this phenomenon over time. Therefore, our main aim was to examine the birth
composition of elite Italian youth soccer teams over two seasons of a decade apart (i.e., 2010-11 and
2020-21), to investigate whether the magnitude or the presence of this bias has changed over time.
We hypothesize two kind of results: (a) the decreasing of RAE in the last decade, due the increased
practitioners’ awareness of this bias, as RAE is a major topic in formal training courses held by the
Italian Universities — Sport Sciences degrees — and the Italian Football Federation; and (b) no
decreasing in RAE trends in the last decade, as a recent study have highlighted how the most
important youth soccer competitions around the world are characterized by the presence of RAE,
leading the authors to state that: “The new generation of professional soccer talent is born under the

bias of RAE” (38).

METHODS
Participants and data collection

The study included 260 players for the 1995 class and 344 boys for the 2005 class, respectively,
making a total of 604 players, representing a sample of about 18% of the entire considered population
of young players engaged at this level of qualification, over the two investigated classes. This sample
was recruited from 13 Italian professional soccer teams: A.C. Milan, A.C.F. Fiorentina, A.S. Roma,
Benevento Calcio, F.C. Empoli, F.C. Internazionale, F.C. Juventus, Parma Calcio, Pordenone Calcio,
S.S. Lazio, U.C. Sampdoria, Udinese Calcio, Vicenza Calcio. Birth dates were collected from
publicly available online sources (https://www.transfermarkt.it/ and https://www.figc.it/it/home/).
The use of data from open access sites has been previously described in other studies [16, 26] and
there are no ethical issues involved in the analysis and interpretation of the data used as these were

obtained in a secondary form and not from direct experimentation.
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Procedures

After collecting the dates of birth of the players involved in this study, these were allocated to the
four quarters considered — birth quarter (BQ) — for each year of birth analysed in this study (1995,

2005). This collection is representing the variable of interest of our study.
Birth Quarters considered in this study

e First quarter (BQ1) from January 1% to March 31%,

e Second quarter (BQ2) running from April 1% to June 30,

e Third quarter (BQ3) running from July 1% to September 30™".

e Fourth quarter (BQ4) running from October 1 to December 31

Statistical analysis

Data were tabulated and organized in a Microsoft Excel worksheet and then reported and analysed
using IBM SPSS Statistics for Windows, version 26.0 (IBM Corp., Armonk, NY, USA). For the first
part of the study, chi-square (%) goodness of fit tests were used to compare the observed U16 players
BQ distributions (for each year of birth considered) against the expected BQ distributions. Similar to
other studies [18, 26], the sample consisted of multinational players (i.e., coming from different world
countries) so the expected BQ distributions were calculated on the basis of the assumption of an even
distribution of births throughout each quarter of the year, because it has been showed that the births
are not evenly distributed in the year and they are affected by environmental zones and cultural factors
[39]. Effect sizes (ES) (Cramer’s V), odds ratios (ORs), and 95% confidence intervals (CIs) were
calculated. The Cramer’s V was interpreted as follows: a value of 0.06 or more indicated a small
effect size, 0.17 or more indicated a medium effect size, and 0.29 or more indicated a large effect size
[40]. The ORs and 95% Cls were calculated for the quartiles (BQ1, BQ2, and BQ3) with the youngest
group used as reference (BQ4), as previously conducted in other relative age studies [16, 41]. For the
second part of the study, y? test of independence was used to compare the BQs distributions of the
selected years. For this analysis, ES was reported using Cramer's V. The value of statistical
significance was accepted with p < 0.05.

A flow-chart diagram summarizing the study protocol is provided in Figure I.

PLEASE INSERT FIGURE 1 ABOUT HERE ***#tssksskin

Figure I. — Flow-diagram describing enrollment, methodological investigation and analysis of the
young soccer players undergone this research project.
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RESULTS

Results for the first part of this study (i.e., verifying RAES in the investigated years of the study) are
shown in Table | and in Figure Il. Relative age effects were detected by y?> goodness of fit tests,
confirming significant differences in BQ distributions of the players born in 1995 (considered U16 in
2010-11 season) and in 2005 (considered U16 in 2020-21 season). In both cohorts, the ORs showed
an increased likelihood of relatively older footballers of playing with the U16 elite talent clubs (U16
—1995: BQ2 vs BQ4: OR = 3.63, 95% CI = 1.97-6.71; BQ3 vs BQ4: OR = 1.84, 95% CI = 0.96—
3.55; U16 — 2005: BQ2 vs BQ4: OR = 3.21, 95% CI = 1.91-5.40; BQ3 vs BQ4: OR = 1.64, 95% ClI
=0.94-2.87).

Table I. — Birthdate distribution of the U16 players (born in 1995 and in 2005) compared to the
uniform distribution.

BQ1 BQ2 BQ3 BQ4 22 p Y, BQ1 vs. BQ4
(expected) (expected) (expected) (expected) (df) (effect) OR (95% CI)
U16 - 1995 137 69 35 19 126.40 40.0001 0.40 7.21
(65) (65) (65) (65) ® (large) (4.00 - 13.01)
% 52.7 26.5 135 7.3
U16 - 2015 180 90 46 28 160.65 £0.0001 0.39 6.43
(86) (86) (86) (86) ® (large) (3.91-10.58)
% 52.3 26.2 134 8.1

Notes: ¢ ° Significantly skewed when compared to the expected distribution. (n)

PLEASE INSERT FIGURE 2 ABOUT HERE ¥

Figure 11. — Observed and expected relative (%) BQs distributions of U16 players (born in 1995 and
in 2005).

Regarding the results for the second part of the study (i.e., comparing the BQ distributions between
players born in different years: 1995 vs. 2005), performing a y? test of independence we found no
significant differences between the distributions of the two groups of players (¥%s) = 0.14; p = 0.986;
V =0.02, small).

DISCUSSION

Prior works have already documented the presence of RAE in Italian soccer [26, 30], but no studies
are available investigating this phenomenon over time, to explore RAEs trends. Therefore, to the best

of our knowledge this was the first study, which investigated RAEs’ trends over a decade, considering
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the BQ distributions of two different cohorts of soccer players (born in 1995 and in 2005) and then
acting as Under 16 players in the seasons 2010-11 and 2020-21, respectively.

Results showed that the BQ distributions of both cohorts are characterized by the presence of RAE,
indicating how selection into elite Italian youth soccer club are influenced by players’ relative ages.
This study highlighted how ten years of research and dissemination of RAE, in both the academic
and Italian Football Federation environments, did not change the selection mechanisms, whereby
RAE was present ten years ago, and it is still present nowadays, with the same magnitude of a decade
ago, indicating how youth Italian elite clubs are still favoring relatively older players. These findings
are in line with other studies which tried to depict RAEs trends over time in soccer (e.g., 42-44), and
ice-hockey (45), and which showed a historical no decrease of this issue. In one of the most relevant
studies of RAE in soccer, Helsen and colleagues in 1998 (46) found a skewed birthdate distribution
in Belgian youth players selected by first division teams, but not in players who played in regular
youth leagues. More recently, in England Jackson & Comber (47) found a more pronounced RAE at
academy level, compared to the grassroots level. Similar results were found in Portuguese and
Scottish soccer (14, 41). Perez-Gonzalez and colleagues (38) found RAEs in four major male junior
championships (i.e., FIFA U20 World Cup, UEFA U19-U21 European Championship and Conmebol
U20) and concluded affirming that the new generation of soccer talent is born under the bias of RAE.
Therefore, these findings taken together suggest how RAE is a global phenomenon, resulting from
the strict selection-based policy, associated with competitive pressures, which characterizes most
sport organizations’ talent identification and development programs across the world, which striving
with the limited availability of positions inform their decision-making analyzing players’ current level
of performance (48). When selecting players based on their current performance level, relatively older
players have the greatest likelihood of being selected, as they are usually taller, heavier and able to
perform best at physical fitness test compared to their younger peers (49), which is the possible cause
of birthdate asymmetry found in both our cohorts.

The Italian Football Federation, in an attempt to mitigate the presence of RAE, decided to follow the
recommendations delineated by Grossman and Lames (50), and opted to include the relative age
phenomena into coach and practitioner education, with the aim of enhancing knowledge and
understanding of RAEs. Despite this, talent detection and selection decision-making showed no
changes, as results from this study clearly highlighted how selection procedures done by Italian
coaches and/or scouts, are still influenced by players’ relative age. Indeed, past research has already
shown that coaches’ knowledge of RAE and awareness of its impacts, do not eliminate or reduce the
presence of this bias (51-52). Therefore coaches, yet knowing full well the RAE-related issue, decide

to ignore it, by simply respond adequately and practically to the functionally perspective of the
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society, whereby every aspect of society (i.e., people, social institutions, social systems) is evaluated
based on its ability to meet its goal (i.e., “is it functional? "), meaning that in a sport context any sport
performance that yields a victory is functional and preferred over a defeat [53]: as coaches’
perceptions and evaluations are defined by their ability to satisfy the “need” of producing “winning”
age group [54], their main focus will be that of achieving short-term success, because only by
achieving it they will be able to retain their employment [37], and bring some reputational capital
[55]. For this reason, rather than providing players good long term developmental experiences [54],
they will tend to select the actual most proficient players (i.e., the most functional player which can
best help the team winning games), in terms of maturity and fitness performances (i.e., the relatively
older athletes, who are physically and functionally superior compared to their younger peers; 49), in
order to win matches and leagues — right here, right now. Indeed, it has been showed by Augste &
Lames (25) that selecting early born athletes is an important aspect for succeeding in youth soccer.
This is a big issue in every talent development pathway, which often are assessed by their
ability to produce the few who eventually “make it”, rather than against the impact they have on the
many (i.e., the many who don’t “make it””) [56]. Whereby coaches have a strong influence on athletes
but are not the one who directly influence the settings in which coaching happens, other actors and
stakeholders are responsible for it, as coaches are often required to balance contradictory concerns,
such as the one of fulfilling short-term success and long-term development (57). Coaching therefore
can be understood as the results of intertwined goals, interests and relationships which happens in
this context (58). Coaches may thus fall into the trap of sport systems which see victory, “right here,
right now” as the pre-requisite for future sport success, and which value age-group coaches by their
“win or loss records” [37], whose consequently start to be concerned in trying to find the best current
player, rather than finding the best player for the future [59].
Concluding thoughts, in trying to answer the question we posed on the title: “Is RAE a cultural issue
in talent management?”, the findings from our study suggest that RAE is the resultant of the Talent
Identification and Development Systems’ structures, which facing with selective and competitive
pressures, are mostly focused on early identification (based on current level of performance/early
ability or psychological and/or anthropometrical measures) and early specialization, practices both
based on the concept of deliberate practice (e.g., 5, 37, 60-63). Therefore, RAE derives from a
structural issue, but that is influenced and dependent on a specific cultural approach to youth sport,
whereby STDM are rooted in the 10.000 hours theory (64); it is centered on the quest of youth
performance, as players in order to advance to the next developmental stage are required to attain
certain performance level; and often see players as a form of capital (65), which should benefit the

clubs’ both financial resources and field results. Thereby, sports organizations should start trying to
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ask themselves: (a) “what is youth sport for?”’; and (b) “what achievement are they working for?”

(i.e., performance, participation or personal development).

PRACTICAL APPLICATIONS

To move the RAE debate forward in this last section of the paper we will try to delineate some of the
best practices utilized by some country to effectively counteract this issue. Lidor et al. [66], described
the “open door” policy which characterizes sports in Israel, whereby children who are selected by a
talent development program are encouraged to continue their sporting experience, even though they
do not demonstrate the physical attributes required to achieve elite performances, so that even the late
bloomers have the opportunity to train in high quality sporting environment, thus continuing to
participate in sport.

Mann & Van Ginneken [67] proposed an age-ordered shirt numbering, whereby the numbers on
player’s shirts corresponded to their relative age. The Belgium Soccer Federation provides a system
based on semester of birth rather than considering the year of birth, so limiting the effects of
maturation status on the selection processes [68]. To remove particular selection times and fixed
chronological age groups, Kelly et al. [69] introduced the birthday-banding whereby young athletes
move up to their next birthdate group on their birthday. Lawrence et al. [70], proposed the Average
Team Age (ATA) method and found that youth teams with an average age closer to the beginning of
the cut-off date experienced competitive advantages. Based on this mathematical model, it has been
recently proposed to set the average age of a team to a predetermined maximum [71]. Furthermore,
using repeated procedures of selection and deselection through childhood and youth, to avoid early
deselection and long-term continuous nurture [72] is a possible and viable solution with the aim of

reducing the loss of talent.

CONCLUSIONS

This survey allows us to confirm that RAE is still a problem that characterizes the management of
soccer talent in Italy, whereby ten years of research and dissemination of RAE, in both the academic
and Italian Football Federation environments, did not change the selection policy associated with elite
youth Italian football teams. The detrimental effects of this phenomenon are clearly evident: relatively
younger players are less likely to develop in high quality training environment, compared to their
relatively older peers, and this is cause of inequality. Based on the results from our study, to respond
adequately to the expectations posed on them of building successful age-group teams, coaches follow
the functionalist perspective of the society, and inform their decision-making searching for the best

possible player, which can best help the team winning games, independently of his birthdate.
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Therefore, RAE appears as the result of the standard model of talent development’s structure,
characterized by early identification and early specialization, influenced culturally by the concept of
deliberate practice and which puts an over-emphasis on the quest of youth performance, as it is the
pre-requisite for gaining access to the next developmental stages. We thereby suggest that sport
organization should ask themselves what their main aim is (i.e., performance, participation and/or
personal development). In the last section of the paper, we tried to suggest some practical
applications, taken from previous research done on this field, which could help sport organizations
and practitioners in trying to mitigate RAE presence in youth sport, and as a consequence in senior

sport too.
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Inclusion/Exclusion
criteria

No Exclusion.
* All the selected players met
the eligible criteria
(tobe born in the selcted yearsand
playing for elite youth U16 soccer
teams)

13 professional Italian
professional soccer teams
enrolled in the study

604 athletes enrolled in

this study met the eligible
criteria
(born in 1995: 260 players
(born in 2005: 344 players)

[ |

Data Collection

Enrollment

- ¢ Collecting the relevant data from official web sites
¢ Allocating birth dates into the relevant birth quarters (BQs)

Methods

* Non parametric statistics

¢ Chi-square goodness of fit test within each birth year, to verify
RAEs

¢ Chi-square test of indipendence between birth years, to verify
significant differences

* Computing Cramer’s V to profide the relevant ES

Analysis
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