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ABSTRACT

European top-level soccer clubs are continually looking for talented players. Few clubs, however, are willing to let youth
players play at the highest senior level. Perhaps as a consequence, the search for talented players has resulted in an imbalance in
the characteristics of these players, towards an overrepresentation of players born early in the selection year, an effect called the
relative age effect (RAE). The RAE has been documented to be present among senior top-level players. Even so, few studies have
investigated the effect among youth players at the senior level. The aim of this study is to examine RAE among U17-U20 players in
the Norwegian premier league Tippeligaen in the 2009-2012 seasons. Participants were 315 male players born in 1990-1996. The
results showed that 68% of the players were born in the two first quartiles of the year. The effect was even increasing in the four-
year period. As we could expect based on the literature, the oldest players are given more playing time. However, the connection
between playing time and RAE was inconsistent. Norwegian top-level soccer seems to be affected by the RAE when selecting their

players. These players are not however guaranteed playing time because of the RAE.
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Introduction

European top-level soccer clubs are continually looking for
the most talented players. In the global soccer marked talented
players are identified in a constant younger age, and given
contracts in the big European leagues (Roderick, 2006). Giving
playing time to youth players at the top-level have however
often been considered as a risk, mainly because of the assum-
ption of unstable performance as a consequence of young play-
ers inexperience. Preliminary results from one season in the
Norwegian premier league Tippeligaen, show that there is a ne-
gative connection between a clubs seasonal table position and
giving playing time to players under 20 years, even if the re-
sults are incoherent (Sather, 2010). Even so, many top-level
clubs are dependent of providing playing time both to be able to
hold on to them, but also give them the opportunity to get the
experience expected from a stable performer.

Playing opportunities for young players is there for essen-
tial both in a player and club perspective. A large number of ta-
lent development models have focused on how a player’s deve-
lopment depend on environment factors (Bloom, 1985; Cote &
Fraser-Thomas, 2008; Gagne, 2000), especially a qualified co-
ach in the start of youth soccer, called the investment years
(Ashworth & Heyndels, 2007, Cote et al., 2008). By represen-
ting the top-level clubs these players get an advantage in terms
of a high performance environment (Simmons & Paull, 2001)
and are expected to get an motivational boost and advantage
ahead of the non-selected players in the same age cohort (Har-
ter, 1978), and are thereby more likely to continue invest more
time and effort in their sport with predictable results (Wilson,
1999). The players are thereby faced with a dilemma, while re-
sults on the one hand show that a young player’s opportunity to
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be selected to an age-specific national team increases if you re-
present a top-level club (Haulan & Sether, 2011), while the
playing time decreases by choosing a club on the highest level
(Poli, Besson & Ravenel, 2013).

Perhaps as a consequence of the clubs dilemma, the search
for the most talented players has resulted in an imbalance in the
characteristics of these players, towards an overrepresentation
of players born early in the selection year (Helsen, van Winckel
& Williams, 2005). This effect has been named the relative age
effect (RAE) and has been overwhelmingly documented to be
present on senior top-level soccer. In fact, the impact of this
effect has been prominent in England (Dudink, 1994), Austra-
lia, Brazil, Germany and Japan (Musch & Hay, 1999), Sweden
(Peterson, 2004), Norway (Wiium, Lie, Ommundsen & Enksen,
2010) and Spain (Jimenez & Pain, 2008). In Norway the effect
has been clearly present among the players in the Norwegian
premier league Tippeligaen, were 60 percent of the squad play-
ers were born in the first two quartiles of the year (Wiium et.
al., 2010). The effect has been documented as even stronger
among youth players, and especially among youth national te-
am players (Brewer, Balsom & Davis, 1995, Helsen et. al.,
2005, Williams, 2010, Sather, 2015), but also among youth
academy and youth professional players (Carling, le Gall, Rei-
lly & Williams, 2009, Diaz Del Campo, Vicedo, Villora & Jor-
dan, 2010, Glamser & Vincent,2004, Jimenez & Pain, 2008).

The spread of RAE can therefore be considered an essential
and influential factor in the talent identification process (Willi-
ams and Reilly, 2000). This effect has been shown to be present
over time among German senior top-level soccer (Cobley et.
al., 2008), and the effect was documented to affect playing time
between both Belgian semi-professional and amateur senior
players (Vaeyens, Philippaerts & Malina, 2005). Even so, few
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have investigated the effect among youth players in top-level
soccer, and in which degree the effect affects playing time over
time. This article focuses on the spread of the RAE among U20
players, in a four year period in the Norwegian premier league
Tippeligaen and in which degree this effect is connected to the
amount of playing time.

Methods

Sample and Data collection

The present study is based on data collected from a website
(www.altomfotball.no). Birth dates were acquired from male
soccer players born between 1990-1996 given playing time (1
minute or more) selected for one or more match on a premier
league team in the period 2009-2012. The players was categori-
sed after age categories described as U17-U20 players, were
U17 players turned 16 during the season; the U18 players turn-
ed 17 and so forth.

Procedure and Data Analyses

The players’ birth of month was categorised into quarters
reflecting the Norwegian soccer year. The first quarter includes
January, February, and March, and the fourth quarter includes
October, November, and December. The results are presented
with basic descriptive statistics such as frequency counts and
percentages. To be able to compare in which degree RAE eff-
ects playing time, the players was categories into quartiles, we-
re quartile 1 was the 25 percent of players given the least play-
ing time, quartile 2 was the middle 50 percent of players given
“medium” playing time and quartile 3 was the 25 percent given

the most playing time. Chi-square tests were performed to com-
pare differences between the observed and expected birth rate
distribution across the four quarters of the Norwegian soccer
year. The significance level of .05 was selected to determine
statistical significance. A second analysis examined all the se-
lected players in the period, divided into age categories from
U17 to U20, both in terms of birth month and playing time.
Thirdly, by focusing on one age cohort of players born in 1993,
I follow the RAE effect from U17-U20, indicating in which de-
gree the effect changes in the same age-cohort in the four-year
period.

Results

The results show that RAE is present among the total sam-
ple of squad players were 68 % of the players were born in the
first two quartiles of the year, ranging from 57 to 77 % in the
period from 2009 to 2012 (Table 1). This tendency is also
increasing from 2009 to 2011 (Table 2). Another finding is that
there is a reduction in the percentage of players born in the last
quartile of the year in the whole period from 20 % in 2009 to 5
% in 2012 among the players who are given playing time. The
number of players selected to the top-level clubs squads was
increasing in the period from 72 to 135 players, while the num-
ber of players who got playing time was more stable in the sa-
me period ranging from 45 to 66 players. This RAE effect was
even stronger among the players who got playing time in four
seasons, compared with all the players in the clubs squads
(Table 4).

Table 1. Birth distribution among U17 toU20 players in the period from 2009-2012, total sample.

Quarter 1 Quarter 2

Quarter 3

Quarter 4 Sample size

40 28

22,5 9,5 315

Table 2. Birth distribution among U17 to U20 players in the period from 2009-2012, according to year.

Year Quarter 1 Quarter 2 Quarter 3 Quarter 4 Sample size
2009 37,5 22 25 15,5 72
2010 31 36,5 23 9,5 74
2011 50,5 27 17,5 5 97
2012 42 28 24 5 135

Table 3. Playing time distribution among U17 to U20 players in the period from 2009-2012, according to year.

U20 Ul19 Ul18 Ul17 Sample size
2009 20461 4596 680 3 72
2010 13867 4846 497 83 74
2011 22398 13702 2100 345 97
2012 26908 5326 2061 68 135

When comparing the different age groups, there is a clear
tendency that the percentage of players born early in the selection
year, are highest among the youngest players, even if these re-
sults are somewhat inconsistent (Table 5). Among the youngest
players (U17 & U18), no player born in the last quartile was gi-
ven playing time in the period. Furthermore, with few exceptions
there was also a tendency that a larger percentage of the players
were born in the first two quartiles of the year, with the exception
of the U17 players, were there was a reduction in the period.
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The results show a natural increase in the number of play-
ing minutes as the players go from 16-19 years (Table 3). With
the exception of 2010 the U20 players get an increasing amount
of playing minutes in the four-year period. The same seems to
be the case among the U19 players even if the exception for this
age cohort is the 2011 season. The U18 and U17 players have
more inconclusive results during the period, while the U17
players are given extremely little playing time, as expected.
Even so, the U20 and Ul18 players were given more playing
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opportunities the last two years. By tracking the age-cohort of
players born in 1993 from U17 in 2009 to U20 in 2012, there

was a strong RAE ranging from 66 to 100 % in the period
(Table 5).

Table 4. Birth distribution among U17 to U20 players in the period from 2009-2012, for players with playing time,
according to year.

Quarter 1 Quarter 2 Quarter 3 Quarter 4 Sample size
2009 36,5 20,5 22,5 20,5 49
2010 26,5 40 24,5 9 45
2011 50 26 16,5 7,5 66
2012 40,5 33,5 21 5 57

Table S. Birth distribution among U17 to U20 players in the period from 2009-2012, for players with playing time,
according to year.

U20 U19 U18 U17 Sample

QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q Q3 04 QI Q2 Q3 Q4 size

2009 37 18,5 18,5 259 285 21,5 285 21,5 57 145 285 0 0 100 0 0 49
2010 13 435 26 17,5 375 375 25 0 665 O 335 0 335 665 0 0 45
2011 485 24 185 9 52 26 13 9 57 285 145 0 335 335 33 0 66
2012 40,5 34,5 155 95 265 40 335 0 665 225 11 0 0 0 100 0 57

Combining the RAE and playing time the results indicated
a clear connection between a birth month within the first two
quartiles of the year and the highest amount of playing time.
When dividing the age cohorts according to birth quartile and
amount of playing time from the 25 % of the players with the
least, the 25 % with the most playing time and the 50 % in the
middle, the results was inconclusive (Table 6). The chi-square

test between these groups did not show any significant results
between the players who were given the most playing time and
those who were given the least, within each age-cohort within
each year in the period. Even so, there was almost a significant
difference between the players among the U19 players in 2011
and the U18 players in 2012.

Table 6. Playing time distribution according to quartiles among U17 to U20 players in the period from 2009-2012,
according to year.

U20 Ul9 Ul8 Ul7
Ql Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4
25 50 20 0 285 0 335 0 0 25 0 50 0 0 100 0 0
2009 50 20 40 40 28,5 100 33,5 100 100 75 100 50 0 0 0 0 0
25 30 40 60 43 0 335 0 0 0 0 0 0 0 0 0 0
x> 4466 p 614 X 8,556 p 200 x* 875 ,646
U20 U19 uls u17
Ql Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4
25 0 20 165 S50 165 335 0 0 50 0 100 0 0 50 0 O
2010 50 335 60 335 25 835 50 75 0 0 0 0 0 100 5 0 0
25 66,5 20 50 25 0 165 25 0 50 0 0 0 0 0 0 0
¥ 5379 p 497 X 3239 p 510 X 750 p  ,386
U20 U19 uls u17
Ql Q2 Q3 Q4 QI Q2 Q3 Q4 Q1 Q2 Q3 Q4 QI Q2 Q3 Q4
25 19 125 335 0 335 0 0 100 25 50 0 285 100 100 0 66,5
2011 50 56 50 16,5 100 335 835 665 0 75 50 100 715 0 0 100 335
25 25 375 50 0 33 16,5 335 0 0 0 0 0 0 0 0 0
¥ 6267 p 394 X 11,093 p 08 x* 85 p ,646
U20 U19 uls u17
Ql Q2 Q3 Q4 QI Q2 Q3 Q4 Q1 Q2 Q3 Q4 QI Q2 Q3 Q4
25 75 275 40 335 25 165 60 0 665 50 0 555 0 0 0 0
2012 50 38,5 545 40 335 75 83,5 40 0 335 50 0 335 0 0 100 O
25 535 18 20 33 0 0 0 0 0 0 100 11 0 0 0 0
¥ 5314 p 504 ¥ 2,475 290 x* 9200 p  ,056
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Discussion

The RAE has been proven to have major impact on the se-
lection on the most talented players in European top-level so-
ccer. Consistent with findings of previous studies from Europe-
an soccer (Jimenez & Pain, 2008; Diaz Del Campo et. al., 2010;
Carling et. al., 2009), players born during the first two quartiles
of the year appeared to be overrepresented among U17 to U20
players who were given playing time in the Norwegian premier
league Tippeligaen. This bias was evident in the total sample in
all four seasons, since between 57 and 77 percent of the players
were born in the first two quartiles of the year in all these sea-
sons, confirming earlier studies. According to age the number
of players born in the two first quartiles of the year varied bet-
ween 55-75% among the U20, 50-78% among the U19, 66-
89% among the U18 and 0-100% among the U17 players. With
few exceptions the percentage of players born in the two first
quartiles was increasing among the U20, U19 and U18 players
in the four-year period. These findings could be described as
confirming other studies of both elite and lower level youth so-
ccer, even though there are few studies on the relative age eff-
ect among youth players in top-level clubs. All the studies of Ji-
menez and Pain (2008), Diaz Del Campo and colleagues (2010)
and Carling and colleagues (2009) found similar results among
Spanish and French youth players, even if these studies mainly
cover younger players, which make it difficult to explicitly
compare the results. The present study also found large diffe-
rences among the age cohorts, were the RAE bias seemed to be
fluctuating among the different age groups.

The most disadvantaged group is the players born in the last
quarter of the year, were approximately 10% of the players are
born in this quarter in the total sample of this study. The num-
ber of players born in this quarter was decreasing during the fo-
ur seasons from 20% in 2009 to 5% in 2012. Players born in
this quarter of the year are overall the most biased group in the
talent development process. Even so, a study of English players
divided into who found themselves in a professional and a non-
professional club, only 6 per cent (ten players) was born in the
last three months of the year, but of those players became 70
percent professional players (Carling et. al., 2009). Furthermo-
re, Ashworth and Heyndels (2007) found that players born late
after the cut-off date earn systematically more than those born
early after the cut-off date. The authors explained the difference
because the born late players are a more selective subset than
professional players born early after the cut-off date (Roderick,
2006). Thus, players who are born late after the cut-off date and
still become professional have actually survived a system that
discriminates against them. A second reason for a wage premi-
um to occur for late-born players lies in the fact that they bene-
fit from training and competing with better players.

Even if RAE is well documented in a range of countries and
both among youth and senior players, few of these studies have
investigated the RAE impact on playing time for the youngest
players in the top-level clubs, and furthermore how it is present
over time. Earlier studies have highlighted the decreased likeli-
hood of playing time among high-level clubs (Vaeyens et. al.,
2005, Poli et. al., 2013), but an increased likelihood of repre-
senting age-specific national team representing high level clubs
(Haulan & Sather, 2011). The present study shows a natural in-
crease in the number of playing minutes as the players go from
16 to 19 years. With the exception of 2010 the U20 players get
an increasing amount of playing minutes in the four-year peri-
od. The same seems to be the case among the U19 players even
if the exception for this age cohort is the 2011 season. The U18
and U17 players have more inconclusive results during the peri-
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od, which could be explained by the low number of players
who get playing time among these age cohorts, especially
among the Ul7 players. However, the chi-square test did not
show any significant results between the players who were gi-
ven playing time and those who were not, within each age-co-
hort within each year in the period. Even so, there was almost a
significant difference between the players among the U19 play-
ers in 2011 and the U18 players in 2012. One reason for this
lack of significance could be that RAE already biases the sele-
cted players for Norwegian premier league clubs as a group.

Playing time is an important factor in talent development,
both from a club and player perspective. The clubs hypotheses
risk (Sether, 2010) and the players’ dilemma of playing oppo-
rtunities (Roderick, 2006), must be considered as essential.
Highlighted by the large number of club changes seen among
youth players in top-level soccer, young players are willing to
swap club to be able to get this playing time. The opportunity
of playing time is expected to give these players a motivational
boost and advantage ahead of the non-selected players in the sa-
me age cohort (Harter, 1978). Initially the selected players co-
uld get the confirmation of their skills as a player and are more
likely to continue perfecting their abilities and invest more time
and effort in their sport with predictable results (Wilson, 1999).
However, since many of the squad players got few or non, play-
ing opportunities as U17-U20 players, it could also be likely
that some of these players might become discouraged enough to
drop out of sport altogether (Gould et. al., 1996), or compete at
a lower performance level. As Vaeyens and collegues (2005)
documented among Belgian semi-professional and amateur se-
nior players born in the first quarter of the selected age band,
these players received more playing opportunities. For this
group of players, the self-fulfilling prophecy can be regarded as
an important influence on the playing opportunities in top-level
clubs in the four-year period.

Since RAE seems to be an important predictor of playing
opportunities, this effect can result in a lowering of the overall
quality of the highest competitive teams (Vincent & Glamser,
2006). The English Football Association recognised this pro-
blem in the mid-1990s, but still the effect was shown to be pre-
sent a decade later. Simmons and Paull (2001) suggested that
although the differences observed by month of birth could sim-
ply be the effect of developmental advantages, they could also
reflect training advantages gained from selection for various te-
ams and competition at an earlier age, which was related to
their relative maturity at that time. Jimenez and Pain (2008)
argue that the current identification and development process,
which allows for age bias, results in “wasted potential”. Techni-
cally gifted, but younger and less mature players drop out or
fail to receive advanced training, while older, more mature
players fail to develop the technical aspects of their game.
Combined, these two factors may diminish the talent pool of ta-
lented players for top-level clubs in Norway. This study showed
that RAE is stable and present in all four season and even incre-
asing among the oldest age cohorts. It is possible that the long
term effect could be different, but a resent study from Seather
(2015) showed that RAE was present among age-specific natio-
nal team players in a five-year period, even if the players select-
ed for the national teams was changed during the periode.

Conclusion
The results from this study support the conclusion that the

relative age effect is as much a major factor in the selection of
elite youth male soccer players in Norway as it is in other
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countries. This study shows a stable and even increasing RAE
over a four-year period, among U17-U20 players representing
Norwegian premier league clubs. These results show that the
players selected for premier league clubs are systematically
selected by their birth of month, on a yearly basis, confirming
results from all players in the Norwegian premier league
(Wiium et. al., 2010). Few studies have drawn the attention to
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