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Introduction
Canada, in conjunction with the United States and 

Mexico, is set to host the 2026 Men’s World Cup. As 
such, the recent development of Canadian soccer has 
become a topic of great interest. In the summer of 
2020, twenty-year-old Alphonso Davies became the 
!rst Canadian to win the UEFA Champions League, 
the most prestigious club soccer accolade. Addition-
ally, the inception of the Canadian Premier League in 
2017 gave Canada its !rst national professional soc-
cer league. Historically, Canada has lagged behind 
in soccer player development, but perhaps a change 
is imminent. According to FIFA’s Big Count, in 2006 
there were 150 Canadian professional soccer players 
worldwide. 13 years later, that number has almost 
doubled, now standing at 280 professionals (FIFA, 
2020). Despite recent growth, Canada’s number of 
professional players is far below that of countries with 
comparable populations, such as Saudi Arabia and 

Morocco, which have 738 and 930 professionals, re-
spectively (FIFA, 2019). Research into the factors that 
contribute to a nation’s soccer player development is 
minimal. One crucial factor when examining a na-
tion’s soccer development is the regional climate. Yet, 
this factor remains largely overlooked. "e existing 
literature is con!ned to Nicholas Holt’s (2002) com-
parison of the soccer talent development systems in 
England and Canada, in which the e#ect of climate on 
soccer development systems is brie$y touched upon. 
Holt concludes that the climate of a region has an ef-
fect on its talent production, but the extent to which 
this e#ect is prevalent remains unaddressed. As far as 
it is clear, no other studies analyze the e#ect of climate 
on soccer player production. "is study intends to 
remedy the research gap that exists by answering the 
question: what is the correlation between climate and 
soccer player production in Canada? "is research 
question allows for the exploration of the relationship 
between climate and soccer player production within 
Canada. All Canadian provinces were examined. "is 
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study explores the correlation between climate and 
soccer player production per capita within Canada. 
A secondary correlational data analysis was employed 
to collect research and an archival correlational study 
followed, in which the climates of Canadian provinces 
were correlated with their number of professional 
soccer players per capita (professionals per 100,000 
males) from the respective province. As a result of the 
research, the global gap regarding the e#ect of climate 
on sports development and player production has 
begun to be addressed. Correlational research explor-
ing the relationship between two variables previously 
unaddressed is vital in order to !nd causation and in 
turn, a#ect training regimes, funding, and talent de-
velopment, globally and across di#erent sports (Cur-
tis, Comiskey, and Dempsey, 2016).

Literature Review
Scholars are yet to establish a quantitative relation-

ship between climate and soccer player production. 
"e little amount of qualitative data on the subject 
remains speculative at best.& "e e#ects of weather on 
soccer performance, and sports performance in gen-
eral, have been researched rather thoroughly, while 
the long-term e#ects of a region’s climate have not. 
"e existing research relating to the e#ect of climate 
on soccer is con!ned to one paper, Holt’s (2002) com-
parison of the soccer talent development systems in 
England and Canada, in which the e#ect of climate is 
touched upon brie$y. Holt used documentary analy-
sis, !eldwork, and interviews with Canadian and 
English youth coaches to compare the respective de-
velopment systems. Holt !nds that  the physical envi-
ronment is a substantial hindrance to the Canadian 
soccer system . During the winter months, outdoor 
soccer is only possible in the western coastal regions 
of British Columbia. Holt goes on to speculate as to 
the e#ects of this on Canadian talent development. 
Holt provides no data or evidence to support the no-
tion that a lack of access to outdoor soccer for long 
periods harms development. "is research is set to 
quantitatively a%rm or negate Holt’s assumptions. 
In a broader context, Song and Zhang (2017) explore 
the relationship between climatic factors and sports 
development in general. Song and Zhang infer that 
climatic, geographic, and topographic factors all have 

a substantial in$uence on the feasibility and develop-
ment of sports in di#erent regions.&

"is study explores the e#ect of long-term climate 
factors on the development and subsequent produc-
tion of soccer players. "ornes (1977) on the other 
hand, explores the e#ect of weather on many sports, 
one of which is soccer. Similarly, Zhou et al (2019) ex-
amine the e#ect of weather on Chinese Super League 
soccer games and !nds di#erent outcomes in matches 
relating to the weather. Both these studies explore the 
e#ects of daily environmental conditions on match 
performance, whereas this study explores the e#ects 
of long-term climatic factors on player production.&

While this study is set to examine the correlation 
between climate and soccer development, many oth-
ers have explored the relationship between soccer de-
velopment and di#erent phenomena. "e relative age 
e#ect, for example, is a bias in high-level sport which 
dictates that those born early in the relevant selection 
period are overrepresented in their respective sport. 
"e relative age e#ect has been extensively researched 
in many sports and within many countries. Helsen, 
Van Winckel, and Williams (2005) !nd that across 
ten countries’ national youth soccer teams, players 
born in the !rst three months of the relevant year are 
vastly overrepresented, proving the relative age e#ect 
in national European youth soccer. Multiple other 
studies have been conducted to explore the relative 
age e#ect in di#erent countries, such as Del Campo 
et al’s 2010 study examining the relative age e#ect in 
Spanish youth soccer players, which revealed the exis-
tence of the relative age e#ect in Spanish youth soccer. 
Additionally, Delorme, Boiché, and Raspaud (2010) 
were able to prove the relative age e#ect’s prevalence 
in female youth soccer. Redkva, Paes, Fernandez, and 
da-Silva, (2018), in a study examining the relationship 
between individual soccer match performance and 
!eld tests, use Pearson’s correlation coe%cient to de-
termine the numerical coe%cient. "is speci!c corre-
lational test was employed in this study to determine 
the correlation between climate and soccer player 
production in Canada. With this study exploring the 
e#ect of climate on soccer development, the possibil-
ity for new studies exploring climatic e#ects on soccer 
in di#erent regions and contexts is opened. "ere is, 
as far as is clear, no scholarly research regarding the 
e#ect of a region’s climate on sports player produc-
tion. "is is a signi!cant gap that must be resolved. 
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"is study has begun !lling the gap. "is study ex-
plores the correlation between annual climatic factors 
and soccer development.

Similarly to this, many studies have been conduct-
ed to !nd a correlation between climatic factors and 
another variable. "ese studies must be analyzed in 
order to e#ectively gauge ways in which climate may 
be quanti!ed and correlated. Ikegaya and Suganami 
(2008), examine the correlation between climate and 
crime in Eastern Tokyo. To quantify climate, they use 
both monthly average temperature and humidity to 
create a discomfort index. "ey then use a Poisson 
regression model to predict the incidence of mur-
der and hit and runs on days with di#ering types of 
weather. Although that study provides insight on how 
to quantify climate on a day-to-day basis, this study 
explores average climatic conditions over long peri-
ods of time. Similarly, Toespu et al. (2020) analyzes 
the correlation between daily weather and the num-
ber of Covid-19 cases in Jakarta, Indonesia. "e paper 
employs a secondary data analysis of both Covid-19 
data and weather data from the Meteorological De-
partment of Indonesia. "en the Spearman’s rank 
correlation test — an alternative to the Pearson’s cor-
relation coe%cient — is used to determine the cor-
relation. Interestingly, rather than combine a number 
of climatic variables into one index like Ikegaya and 
Suganamami (2008), Tospeu et al. (2020) individually 
test di#erent climatic variables’ correlation with daily 
Covid incidence. "e strongest correlation of all the 
climatic variables tested was the average temperature 
of the respective day. "e correlation coe%cient was 
found to equal 0.392, which indicates a weak positive 
correlation between the daily incidence of COVID-19 
and average temperature. Srinivasan et al (2007) ex-
plore the correlation between climatic conditions and 
the risk of testicular torsion in adolescent males. Pa-
tients who were diagnosed with testicular torsion over 
a nine-year period were retroactively studied. "e sea-
son, temperature, humidity, and atmospheric pressure 
at the time of onset of symptoms were analyzed as 
well. Spearman’s rank correlation was then performed 
to !nd the relationship between atmospheric tem-
perature and the frequency of testicular torsion. "e 
relation of the climatic variables to the incidence of 
testicular torsion was individually assessed and their 
correlation coe%cients subsequently examined. It was 
concluded that only the increasing of the atmospheric 

temperature correlated with the incidence of testicu-
lar torsion. "e correlation coe%cient was found to 
equal -0.94, a very strong negative correlation.&

While some studies have brie$y explored the rela-
tionship between climate and soccer development, no 
study, as far as it is clear, has provided a quantitative 
analysis of the relationship. "e existing literature is 
con!ned to a broad overview of the climate of Can-
ada’s e#ect on soccer development when compared 
with that of England’s. "is study explores the correla-
tion between male professional soccer player produc-
tion and climate amongst all Canadian provinces. "is 
study is beginning to !ll the existing gaps in the !eld 
of soccer player production and climate in Canada, 
and in turn, begin to !ll the global research gap.

Methodology
"is study examines the correlation between soccer 

player development and climate amongst all Canadi-
an provinces. A secondary data analysis was employed 
to collect research on the two variables needed for the 
study, and an archival correlational analysis using 
Pearson’s correlation coe%cient followed. "e climate 
of each Canadian province was quanti!ed according 
to the average annual temperature and precipitation. 
Climate data for each province was obtained through 
the Government of Canada’s historical climate re-
cords, which show climatic averages from 1981-2010 
(2020). A professional soccer player is de!ned as one 
who is listed on the active roster of a club compet-
ing in one of a nation’s top three professional soccer 
leagues — in accordance with the FIFA 2019 Pro-
fessional Football Report (2020). Professional play-
ers born outside of Canada that choose to represent 
Canada in international competition were categorized 
by the Canadian province they !rst lived in while un-
der the age of 18. If the player in question has never 
lived in Canada or came to Canada a'er the age of 18, 
they were excluded from the study. "is caveat is to 
ensure that the measured Canadian players were ad-
equately representative of whatever region they were 
developed in.

In the context of this research, the climate is de!ned 
as the average annual precipitation and temperature 
of the province from 1981-2010. "e annual average 
temperature and precipitation of the province are 
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measured by the mean of the average annual precipi-
tation and temperature of the three most populated 
cities in the respective province. Climate data (average 
annual precipitation and temperature) was retrieved 
from the Government of Canada’s historical climate 
normals for each province (2020). "is study consid-
ered only male players due to the novelty of profes-
sional women’s soccer around the world. "e correla-
tion is calculated according to the Pearson Correlation 
Coe%cient, also known as Pearson’s r, or the bivariate 
correlation, which is used in correlational research of 
a similar nature. "e di#erence between Pearson’s and 
Spearman’s correlation coe%cients is that Pearson’s 
coe%cient works with a linear relationship between 
the two variables whereas the Spearman Coe%cient 
works with monotonic relationships as well. Pearson’s 
coe%cient proved to be better suited to this study.

Data as to the number and birthplace of profes-
sional Canadian soccer players playing outside of the 
United States and Canada at the onset of the 2020 
season was retrieved from the website Soccerway.ca. 
Soccerway maintains one of the world’s largest soccer 
databases, providing reliable data on over 800 soccer 
leagues and cups from more than 130 countries. Data 
on the number and birthplace of Canadians playing 
in either the Canadian Premier League, Major League 
Soccer, USL Championship, and USL League 1 as of 
the beginning of the 2020 season was obtained from 

the roster of each club in the respective league and is 
represented in the Appendix.&

In order to e#ectively compare and contrast the 
number of professional players produced by each 
province or territory, the number of male profession-
als was divided by the total population of the province 
(as of the fourth quarter of 2020), as found by the Gov-
ernment of Canada (2021), and multiplied by 100,000, 
that is (#of Professionals/population)*100,000. "is 
e#ectively determines the number of professional 
soccer players in a province per capita (per 100,000) 
— this is to ensure that each province’s data is com-
parable to each other. Pearson’s correlation coe%cient 
was used to determine the correlation between the cli-
mate and professional soccer players per capita. "is 
is based largely on existing correlational research on 
weather/climate and another variable, including that 
of Tosepu et al. (2020), Shirzadi et al(2015), and Srini-
vasan et al(2007). "e classi!cation of the correla-
tion between climate and soccer player production in 
Canada was then determined by Pearson’s correlation 
coe%cient classi!cation (as shown below).&&

In order to e#ectively measure the relationship 
between climate and player production, two correla-
tional tests were done. "e !rst was to determine the 
correlation between annual average temperature, in 
Celsius, and professional soccer players per capita. 
"e second was to determine the correlation between 
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average annual precipitation and professional soccer 
players per capita. "e two individual R-values repre-
sent the statistical correlation between the respective 
climatic factor and soccer player production. "e av-
erage of the two R-values was then calculated in order 
to determine the overall statistical correlation between 
climate and soccer player production in Canada.&

In the event of an outlier appearing in the player 
per capita value (per 100,000 people), a mathemati-
cal determination as to whether the data point is an 
outlier was to take place, using the interquartile range. 
According to the IQR method of outlier detection, an 
outlier is de!ned as a point that falls more than 1.5 
times the interquartile range above the third quartile 
or below the !rst quartile — with the data regarding 
professionals per capita (PPC) being divided into four 
quartiles from smallest to largest. If a value was de-
termined to be an outlier, the R-values for both the 
data set including the outlier and omitting it would be 
calculated. "is provides two perspectives of the data.&

Findings
Table 1 shows the climate of each Canadian prov-

ince and their respective professionals and profes-
sional per capita.

"e Atlantic provinces – Newfoundland and Lab-
rador, New Brunswick, Nova Scotia, and P.E.I – were 

aggregated to omit needless variance and outliers. 
Additionally, the population of the combined Atlantic 
provinces is more comparable to that of each of the 
other provinces.

Figure 1 - Correlation Between Average Annual 
Temperature and PPC

A strong positive correlation is evident in !gure 1. 
Figure 2 shows the correlation between annual pre-
cipitation and players produced.

Figure 2 - Correlation Between Average Annual Pre-
cipitation and PPC

"e line of best !t in !gure 2 runs slightly upward 
and horizontally through the graph starting at around 
an annual precipitation of 2500, indicating that the 
precipitation that yields the highest PPC is a moderate 
one. "is indication however, cannot be con!rmed by 
a correlational test. "e average of both the r-values 
from the correlation between temperature and PPC 
and precipitation and PPC without outliers equals 
0.34, a weak positive correlation.

Discussion
All of the Canadian territories (Nunavut, North 

West Territories, and the Yukon), which were not 
examined in this study, have zero professional soc-
cer players. All of these regions have temperatures of 

Table 1

Province Avg 
Temperature 

°C

Avg Precipitation 
(mm)

Professionals Professionals 
per capita

Alberta 3.25 1233.5 30 .68

Atlantic Provinces 5.58 3760 7 .29
B.C. 9.52 2458.9 32 .62

Manitoba 2.66 1576.2 5 .36
Ontario 7.97 2680.8 131 .89
Quebec 5.41 3312.9 41 .48

Saskatchewan 2.35 1171.2 2 .17
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less than 2°C and average precipitation rates of below 
1005mm per year. "e largely inhospitable environ-
ment of the territories would prove di%cult for po-
tential athletes to develop in, as demonstrated by the 
training of the Canadian Armed Forces in the Cana-
dian territories (Lackenbauer & Lajeunesse, 2016). 
"e only other Canadian province or territory with 
zero professional soccer players is Newfoundland 
and Labrador, which has a precipitation rate around 
four times that of Nunavut, the Yukon, and the 
Northwest Territories. "e Canadian Prairie Prov-
inces, Alberta, Saskatchewan, and Manitoba, all have 
similarly low precipitation rates of 1233.5, 1171.2, 
and 1576.2 millimetres per year respectively. "ey 
all have average annual temperatures of between 

2.25°C and 3.25°C. "eir 
PPC rates are dissimilar 
though with Alberta having 
a much higher rate of pro-
fessional player production 
than Saskatchewan, with a 
rate of .17, and Manitoba 
with a rate of .36. "is indi-
cates that much more than 
just the climate of a region 
a#ects the rate of profes-
sional player production. 
"e PPC of Canada’s larg-
est province (excluding 
territories) Quebec, may 
highlight another conclu-
sion of Holt (2002), that 
the size of Canada, being so 
much larger than England, 
“causes a dilution of soccer 
talent and decreased (local) 
competitive opportunities.” 
"ese factors create signi!-
cant hindrances in the for-
mation of a comprehensive 
talent development system.

"e strong positive cor-
relation of 0.60 evident in 
!gure 1 indicates that with-
in Canada, a higher annual 
average temperature yields 
a moderately higher rate of 
professional soccer player 

production. Additionally and interestingly, all prov-
inces with an average temperature of 6°C or higher 
(B.C, Nova Scotia, and Ontario) have a PPC of .50 
or greater, while not all provinces with a PPC of .50 
or greater have an average temperature of more than 
6°C (Alberta). With regard to annual average precipi-
tation, two of the three provinces with a PPC of 0.6 
or greater have average precipitation rates of between 
2,000 and 3,000 millimeters per year, indicating, as 
the line best !t in !gure 2 does, that annual precipita-
tion rates of 2000-3000mm yield the greatest PPCs. A 
possible explanation for the slight positive correlation 
of 0.08 in !gure 2 is the correlation between precipi-
tation and temperature within Canadian provinces 
shown in !gure 3.&
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Figure 3 shows the correlation between precipi-
tation and temperature. "e existing correlation is 
prevalent to the same extent as the correlation be-
tween temperature and precipitation documented in 
!gure 2. "e strong positive correlation of .58 in this 
graph shows that Canadian provinces and territories 
with low levels of annual precipitation also have low 
temperatures. Areas with precipitation levels of less 
than 2000mm have average temperatures of less than 
4°C, while areas with precipitation levels ranging from 
3000mm to 5000mm have temperatures of more than 
4°C and less than 6°C. Between the two annual pre-
cipitation levels of 2000mm and 3000mm are the two 
provinces with the highest annual temperatures, B.C 
and Ontario, which make up two of the three provinc-
es with the highest PPC’s, .62 and .89 respectively — 
possibly indicating that these provinces have the best 
climates for soccer player production in Canada. "e 
climate of Alberta somewhat disproves this though, 
with a provincial climate similar to that of Manitoba 
and Saskatchewan and a PPC of .68, greater than that 
of British Columbia. Alberta’s high PPC is also in dis-
agreement with the !ndings of Nicholas Holt (2002), 
who placed particular importance on the possibility of 
outdoor soccer being a factor in Canadian soccer de-
velopment and that this was only possible in the west-
ern coastal regions of British Columbia. Ontario and 
Alberta having the two highest rates of professional 
soccer player production per capita serves to amend 

the notions put forward by 
Holt (2002) in his section on 
climate, that is, that the inabil-
ity of the Canadian provinces 
(B.C. excepted) to play out-
door soccer in all months of 
the year lead to poorer soccer 
development when compared 
to the player development of 
England.

Conclusion
"e results of this study 

infer that, within Canada, re-
gions with the highest average 
annual temperatures will gen-
erally produce higher numbers 

of professional soccer players per capita. With regard 
to precipitation, it can be concluded that high or low 
rates of annual precipitation have little bearing on the 
production of soccer players from that region. Con-
versely, it can also be observed that within Canada, 
provinces with moderate levels of precipitation, spe-
ci!cally 2000-3000 millimetres per year, have the 
highest rate of professional soccer player production 
per capita within Canada. "is study serves to pro-
vide an exact numerical value for the e#ect a region’s 
climate has with regard to the production of profes-
sional soccer players amongst the Canadian provinces 
— something that, as far as it is apparent, has not been 
explored before in any region. "e real-world implica-
tions of these !ndings are vast. "e speculative a%r-
mation of Nicholas Holt’s !ndings relating to temper-
ature of a region and soccer player production imply 
that a lack of access to indoor facilities may a#ect, to 
a signi!cant extent, the production and development 
of Canadian soccer players. But, little can be substan-
tially concluded due to the little amount of data sup-
porting the study. If Canada wants to be a real power 
on the international soccer stage, then consideration 
should be taken to fund indoor soccer facilities in the 
coldest regions and possibly subsidize the expense. 
Future exploration in this sparsely researched !eld of 
climate and sports development — in particular soc-
cer development, must explore the e#ect of climate on 
professional player production in other countries and 

Figure 3 - Correlation Between Average Annual Precipitation  
and Average Annual Temperature
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climates, and on di#erent scopes. Additionally, the 
e#ects of other factors on soccer player production 
should be explored and contrasted.&

Limitations
"e conclusions of this study are limited, due in 

large part to the little amount of data analyzed. As such, 
future research should explore this topic with greater 
swaths of data in order to solidify a conclusion. "e 
USL League One is the third division of professional 
soccer in the United States. "e only Canadian profes-
sional soccer team in the league, Toronto FC II, usu-
ally competes and !elds a team composed of mostly 
Canadian players. In the 2019 season for example, the 
o%cial TFC II roster had 24 Canadian players. In 2020 
though, the team announced they would not play in 
the 2020 USL League One season due to COVID-19 
restrictions. "is limits the accuracy of the study’s re-
sults, as in a regular season, there would be around 24 
more Canadian professionals from varying provinces. 
Another limitation preventing entirely objective and 
accurate results is the method employed to account 
for a region’s climate. As discussed previously, the 
climates of the top three most populous cities within 
each province or territory were averaged to present a 
climate representative of the whole area. "is method 
is imperfect as the three most populous cities may not 
be an accurate representation of the area from which a 
professional soccer player could have originated, and 
is not an entirely accurate representation of an entire 
area’s climate. While the climate of the region a soccer 
player develops plays a moderate factor in the devel-
opment of the player, at least in Canada, it is far from 
the only factor, or most important one. Along with 
climate, Holt (2002) researches the e#ects on soccer 
player development of ability and relative age advan-
tage, competitive exposure, coach education levels, 
and geography. Similarly, Song and Zhang (2017), 
explore the relationship between culture and sports 
development, in which it is concluded that a region’s 
attitude toward speci!c sports may be in$uenced by 
climatic and geographic factors.&
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Appendix A
All of the data used in the completion of the study.

Province Avg 
Temperature 

°C

Avg 
Precipitation 

(mm)

Population

(Q4 2020)

Professionals Professionals per 
capita

Alberta 3.25 1233.5 4,428,082 30 .68

B.C. 9.52 2458.9 5,145,785 32 .62
Manitoba 2.66 1576.2 1,379,469 5 .36

New Brunswick 5.37 3573.5 781,282 1 .13

Newfoundland 
and Labrador

4.88 3919 520,961 0 0

N.W.T 1.37 865.9 45,037 0 0
Nova Scotia 6.45 4168.4 979,089 5 .51

Nunavut -9.7 1000.3 39,288 0 0
Ontario 7.97 2680.8 14,733,506 131 .89

P.E.I 5.61 3379 159,747 1 6.26
Quebec 5.41 3312.9 8,575,812 41 .48

Saskatchewan 2.35 1171.2 1,177,782 2 .17
Yukon -2.41 1003.2 42,165 0 0
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Appendix B
Number of Professional Players From Each 
Province and Territory

Canadian professional soccer players in the 2020 
Canadian Premier League rosters (provinces and ter-
ritories without any players are not displayed).

Province Professionals
Alberta 23

B.C. 16
Manitoba 3

New Brunswick 1
Nova Scotia 3

Ontario 60
P.E.I 1

Quebec 25
Saskatchewan 1

Canadian professional soccer players in the 2020 
Major League Soccer rosters.

Province Professionals
Alberta 3

B.C. 9
Nova Scotia 1

Ontario 25
Quebec 9

 
 
 

Canadian professional soccer players in the 2020 
USL Championship rosters.&

Province Professionals
B.C. 2

Nova Scotia 1
Ontario 13
Quebec 3

Saskatchewan 1

Canadian professional soccer players in the 2020 
USL League 1 rosters.

Province Professionals
B.C. 1

Ontario 1

Canadian professional soccer players playing pro-
fessionally abroad at the outset of the 2020 season.

Province Professionals
Alberta 4

B.C. 4
Manitoba 2
Ontario 32
Quebec 4
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