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Abstract. The article aims to reveal whether the number of tournaments in different categories, GDP, and the average wage impact 

athletes' success. GDP and average wage are viewed as the factors influencing the financial support of athletes. It allows the players to 

participate in the tournaments in their home country, increasing the chances of achieving better results. On the other hand, a high average 

wage can change athletes' decisions to pursue university studies. The main research question is: Which of the selected factors affect the 

success of juniors, men, and women playing tennis professionally? This was studied on the sample starting with fifty European countries 

(geographically assigned in this international research perspective). The relationship was corroborated between the number of tournaments 

organized in the country and the number of athletes from the country in the TOP 100 rankings. The article builds on the previous research 

works conducted worldwide, focusing on other relevant factors and their effect on the success of professional tennis players. The empirical 

research focuses on economic factors playing a pivotal role in tennis associations' operation and economic sustainability and other entities 

involved. Econometric regression modeling was applied to the panel data as a quantitative method to justify the relationships among the 

variables studied.  
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1. Introduction 

 

Earning a living via sport is a dream for many children. However, this way is long and affected by numerous 

factors. Looking at the sports system in the USA, less than five percent of high school athletes become collegiate 

athletes, and only less than three percent of those become professional athletes. A high school athlete's chance of 

becoming a professional is around 0.001% (Bryan, 2009). Within individual sports, the best-paid athletes are 

boxers, golfers, and tennis players. Swiss tennis player Roger Federer was the best-paid athlete of 2020 (Gough, 

2020). Following the path of a professional athlete is accompanied by decisions from an early age. These are 

influenced by the environment, traditions, upbringing, and other factors. The impact of the environment on sport 

and vice versa creates a plethora of possible variations leading to the decision of a young athlete to pick up or give 

up the sport. 

 

One of the critical factors affecting a young athlete's path toward a professional career is the chance of success 

(Schmidt et al., 2016). Bringing up successful athletes is an aim of national governing bodies. Associations need 

successful athletes to gain direct funds bound to their results, attract children, and extend their membership bases 

to succeed in the future. Even though there are many factors the associations cannot influence, there are others 

they can control. The article aims to identify the factors affecting tennis players' career trajectories, adding to the 

previous research, determining factors that can be affected by the national association to support the upbringing of 

athletes. 

 

The authors are aware that various factors influence athletes' success. The article focuses mainly on those states or 

tennis associations can control. A question emerged: Why are fewer TOP 100 athletes in historically successful 

tennis countries now than in the past? 

 

This question, revealed during the initial analysis, formed the motivation to address the issue. Therefore, 

examples of historically most prosperous countries in tennis were selected (Figure 1, Figure 2). In these countries, 

the number of athletes in the TOP 100 and the stagnation of new faces in the ranking was examined. Based on the 

graph, the attention was focused on the financial situation, too. The purpose was to create recommendations for 

associations leading to an effective strategy to improve the case in the short term. 

 

 

Figure 1. Number of athletes in the TOP 100 ranking (TOP 100 men) for the countries selected (left)  

and the number of new faces in the ranking for Germany (right) during the analyzed period 

 

Source: own elaboration 
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Figure 2. Number of athletes in the TOP 100 ranking (TOP 100 boys) for the countries selected (left)  

and the number of new faces in the ranking for France (right) during the analyzed period 

 

Source: own elaboration 

 

Specifically, the article focuses on examining the interconnection between the country's economic situation, its 

ability to organize tennis tournaments, and the final success of the country in this sport. The economic situation is 

represented by GDP, GDP per capita, and the average wage. The country's success in tennis was defined by the 

number of athletes placed in the junior and adult rankings and by the annual increase of these variables. This logic 

presented in the article is captured in Figure 3. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Logical structure underpinning the research 

 

Source: own elaboration 

 

2. Theoretical background   

    
According to the previous research, the factors affecting a young tennis player's path towards being a professional 

athlete include two main categories. The first are socioeconomic factors, representing the impact of the 

environment, family, or school on individual athletes, and the state's attitude towards sport. The second group 

represents a chance for a successful career not only during the junior age. 
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2.1 The impact of socioeconomic environment on sport 

 

Several authors focused on the relationship between sport and macroeconomic behavior in developed countries 

(Erben, 2003) or the economic impact of collegiate (Baade et al., 2011) and professional sport (Storm et al., 2017) 

on local economies. Leeds & Leeds (2009) studied the impact of the external environment on success in sport. 

They focused on the impact of a nation's political regime, institutions, and colonial heritage on soccer 

performance. The effect of a nation's standard of living and culture on success in soccer was examined in other 

studies. The impact of these factors on a national soccer team's success in international competitions was 

confirmed by Hoffman et al. (2002) and Foer (2006).  

 

The athletes' motivation to decide on a professional career is also important, as it was concluded in several 

studies. According to Frey (1988), individuals perceive their chances of becoming top-level athletes as higher 

than they are. Their surroundings influence young athletes' decision-making. The link between the events of 

becoming top-level athletes, birthplace, and the size of the community was confirmed by other studies (Bruner et 

al., 2011; Turnnidge et al., 2014; Imtiaz et al., 2014; Rossing et al., 2016; Hancock et al., 2017; Rossing et al., 

2018). Authors observed a trend when young athletes are supported to become elite via selective sports clubs 

beyond the standard interscholastic sports systems. This approach aims to enhance their skills and showcase their 

skills in front of scouts (Brenner and Council on Sports Medicine and Fitness, 2007, 2016; LaPrade et al., 2016).  

 

The state's policy can also be aligned with the preparation of elite athletes. It usually sets the rules for allocating 

funds towards the best athletes, not spending a lot of money on athletes with weaker performance. This contrasts 

with national federations' approach to building large memberships (De Bosscher et al., 2003).  

 

Schmidt et al. (2016) studied the selection between education and a professional soccer career. They dealt with 

the impact of socioeconomic factors from a macroeconomic perspective, observing that athletes from countries 

with lower economic status have a higher tendency to give up their studies in favor of professional sport. They 

assume that athletes from poorer countries perceive a sports career as significant progress in social status. This 

means that via playing soccer, they are striving for recognition. On the other hand, in a country with a high living 

standard, such as Hongkong, the youths are more focused on the academic environment (Shuttleworth & Wan-Ka, 

1998; Bridges, 2012; Zheng, 2015). An even more significant effect than the one described above can be observed 

concerning the socioeconomic status and the impact on the athletes' families.  

 

Families' social status in relation to the child's hockey career was studied by Moret & Ohl (2018). They did not 

compare sports on an international level but only in Switzerland. According to their findings, for athletes from the 

upper-middle class, the faith in becoming successful in sport is combined with the family's strategy, assessing the 

risks in a sports career as a type of entrepreneurship. These athletes have strong support from their families. The 

family perceives hockey as a good source of social status. Athletes from the lower-middle class aspire to improve 

their social position via hockey. However, their families are more supportive of education. These athletes have a 

backup plan applicable after the end of a sports career.  

 

Sletten (2010) studied the athletes from the lower-middle class, stating that the ideology of sport without social 

barriers is not aligned with reality and Post et al. (2018) agreed. Studying the sports system in the USA, they 

concluded that year-round participation in the sports process could limit the engagement of children from families 

without sufficient resources. Regardless of social class, a young athlete is influenced by the family's sports 

tradition. According to Park et al. (2013), such an intense sports identity can negatively affect study results. This 

leads to perceiving a young person as an athlete, not a student. The family background also influences the sports 

children to want to do or the club they wish to join. Especially the USA has unique conditions with an elaborate 

collegiate system. Selecting a particular university is often the most critical decision in an athlete's life. This 
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inspired the authors to study the reasons for choosing a specific university (Goss et al., 2006; Feldman, 2007; 

Croft, 2008; Puline et al., 2008; Magnusen et al., 2014). 

 

Concerning the past research focused on the athletes' background, family support, their motivation to play tennis 

professionally, and the wage young people can expect in a specific country, the first preconditions for the research 

presented emerged. The authors focused on the following perspectives: 

(1) With a high wage, parents have money to fund athletes during their career advancement. 

(2) With a lower wage, parents want their children to have better conditions and secure themselves via tennis. 

 

This determined the first partial research question: V1 – Does the average wage affect the success of junior 

athletes in tournaments? The following research question was based on the consideration that the higher the 

average salary in the country, the more athletes lose their motivation to make a living from sports. The paradox of 

prosperity applies when athletes from countries with good conditions for performance growth lose their interest in 

professional sports: V2 – Does the average wage in the country affect the motivation of professional athletes 

to get into the TOP 100? 
 

2.2 Factors affecting success in tennis 

 

An athlete's career cycle, including transitioning to adult categories, is intertwined with success. This is most 

frequently deciding whether an athlete will continue competing or switch to another profession. Regarding 

individual sports such as tennis, one's deficiencies cannot be hidden behind the team's success. Everything 

depends on the individuals, even if they are surrounded by professional staff. De Bosscher et al. (2003) classify 

three levels of impact on the tennis player's success. These include micro-level encompassing genetic 

predispositions and environment; macro level related to the social background; and meso level including the 

structure of tournaments, system, and rules. Crespo et al. (2001) identify competitors as an important factor in 

athletes' development. According to the authors, all athletes need sufficient opportunities to compete. In tennis, 

the key position is held by the tournaments. The research on the tournaments' impact on the position of athletes 

from the countries organizing them was conducted by several authors.  

 

According to Galenson (1993), the total number of tournaments in the countries correlates with the number of 

male tennis players in the international ranking. Filipcic et al. (2013), focusing on the TOP 300 ranking, found a 

steadily decreasing correlation over time between the number of tournaments and the position of male athletes in 

the ATP ranking. They assumed that the athletes from these countries use the tournaments in the neighboring 

countries. Reid et al. (2007) studied a similar topic in women's tennis. Their study examines the relationship 

between the number of professional tournaments and the results of professional female athletes from these 

countries. The authors divided the countries into five subgroups based on the type of tournaments. A positive 

correlation was detected between the subgroup and the number of female athletes in the ranking. The subgroups 

correlate with the best five female athletes in the ranking. This means that extensive tournament structures help 

the nations produce elite female athletes. However, the success of players from the countries such as Russia, the 

Slovak Republic, and Belgium serves as a reminder that competition opportunities are only one of the components 

of success.  

 

Other research questions were built on the premise: that the more tournaments the country organizes, the more 

opportunities home players have for getting the necessary points and advancing in the rankings. In addition, 

organized tournaments allow athletes to get wild cards. This increases the athletes' confidence that they will 

participate in the main competition (without taking part in the qualification) or in the qualification (regardless of 

the points earned). Another advantage of home tournaments is the saving on travel costs. These assumptions led 

to the following research questions: V3 – Does the number of tournaments in the country affect the athletes’ 

success in the TOP 100 ranking? and V4 – If so, which tournaments have the most significant impact? 
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Kovalchik et al. (2017) studied the career trajectory of female players in relation to their age and experience on 

the professional circuit. The authors detected a strong correlation between the shape of the trajectory and the best 

placement in the ranking. The athletes who achieved the highest placements during their careers got into the 

ranking while being juniors. This corroborated the research of Reid & Morris (2011), focusing on the benchmarks 

between the 16th and 17th years of age of professional players in the TOP 100 ranking. Comparing the 

interannual placement, the authors assessed the athletes' average progress. They concluded that the athletes 

aspiring towards the TOP 100 should get their first points in the ATP ranking at the age of 16 or 17, and they 

should be around 250th place at the age of 19. A more recent work by Reid et al. (2014) broadened this by 

assessing indicators based on the athletes' highest placement in their careers. The aim was to compare the career 

trajectories of male athletes who reached the highest professional placement in the ranking between TOP 250 and 

TOP 10. The study confirms that the placement of athletes who reached different peaks started to differ as early as 

in the first year on the professional circuit. Therefore, it is possible to predict athletes' placement between TOP 10 

and TOP 100 to a certain extent based on their placement in the ranking during the initial phases of their career. 

Therefore, this article also focuses on examining the relationship between success in junior tennis and success in 

adult professional tennis. Specifically, the fifth research question was: V5 – Does the success of junior athletes 

affect the success of professional tennis players? 
 

This is connected to the research by Bane et al. (2014), who compared the career trajectories of athletes between 

1985 and 2010. They detected differences between the points when the athletes achieved their first points on the 

circuit to the moment of getting into TOP 100. This period extended the time athletes spent at the peak of their 

careers. The athletes stay in the TOP 100 longer. Thus it takes longer for new players to get there. This connection 

stems from the development in the sports sciences, medicine, training process, and the increase in financial 

rewards for professional athletes.  

 

Athletes' careers were also studied by Guillaume et al. (2011), focusing on athletes in the TOP 10 and the 

differences in the number of matches played and won depending on gender during their careers. The relationship 

between the age at which junior players shall start playing on the international scene and their later success in the 

adult ranking was studied by Brouwers et al. (2012). However, the age at which the athletes shall start playing to 

become successful on the professional level was not identified. It is also challenging to determine the age at which 

the performance could be used as a reliable indicator for the selection of talents. The transition from junior to 

adult competitions was studied by Reid et al. (2009). These authors studied the possibility of predicting the 

placement of the players from the TOP 20 of the International Tennis Federation's Junior Circuit in the adult 

ranking. 99% of female athletes from the junior TOP 20 got in the adult ranking. A high percentage of the junior 

female athletes from the TOP 20 got into the adult TOP 100 (61.4%). Reid et al. (2007) studied the same focus on 

boys. In this case, 91% of male athletes from the junior ITF TOP 20 ranking got to the adult professional ranking. 

 

The current research is focused on the influence of the family, state, or environment on young athletes' decision to 

continue their careers. In tennis, emphasis was also put on the level athletes in junior age must achieve to become 

adult professionals. This article examines the factors that affect young tennis players, defining those that the 

national association can influence. What can an association do? Can it manage the number of tournaments or 

financially support athletes? 
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3. Research objective and methodology 

 

Based on the research questions, the necessary data were collected. Details are provided in section 3.1. Since the 

created data set was complex and allowed to examine multiple connections, the authors decided to narrow it 

down. This was done by correlation analysis of all variables (Figure 4). 

 

This was performed via a correlation matrix. It represented the initial assessment of the logic behind selecting 

variables needed to test the research hypotheses. Figure 4 illustrates the distinction between negative (blue) and 

positive relationships (red); saturation represents the relationships' strength. The analysis of the correlation matrix 

consisted not only of studying it visually but also of evaluating the values. 

 

 
Figure 4. Correlation matrix of all variables obtained 

*The variables of the correlation matrix are explained in Appendix A 

 

Source: own elaboration in Gretl 
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The main research area consists of the factors affecting the country's success in tennis which led to the hypotheses 

defined: 

H1: If a country organizes more tournaments, the number of athletes in the TOP 100 ranking is higher. 

H2: The better the economic situation (represented by GDP and average wage), the more athletes the country 

has in the TOP 100 ranking. 

H3: If a country has more successful junior athletes, it becomes more successful in adult professional tennis. 

 

3.1 Data description 

 

The research is based on the data collected for 13 years, between 2004 and 2016, including 50 European 

countries. Data was collected from a historical database of the ITF. The data entries represent the achievements of 

junior and adult tennis players. They also include the number of tennis tournaments organized by the studied 

countries. In addition, economic data on GDP, GDP per capita, and average wage per country were collected.  

For Serbia and Montenegro, the tournaments before 2006 were added to the countries according to their current 

geographic division. 

 

The groups of tournaments used in the analysis were created to deal with the changes in the names and 

classification of the tournaments over time. For example, a group of comparable male tennis tournaments was 

created by putting together Satellite and Future tournaments. A similar approach was applied to all other types. 

Certain types were deliberately excluded from the analysis (the Olympics, World Cup team). The canceled 

tournaments were also excluded. Within junior tournaments, type C and team tournaments were excluded. The 

numbers of athletes placed in the TOP 100 to 31 December of each year were extracted from the ITF website 

(2021) and Rank tennis (2021).  

 

The data on the average wage was collected from the UNECE website (2021) in US dollars and calculated using 

current exchange rates. The GDP and GDP per capita data were also collected in current US dollars. This was 

retrieved for the selected countries from the World Bank open database (2021).   

 

Based on the data accessibility, the main data set included the data representing 39 countries. After filtering the 

data using deliberate criteria, there were 21 countries left to be used for other operations. The complementary data 

set 1 described data points from 28 countries for nine years. The complementary data set the data from 27 

countries created 2 during the same time. Details on the filtration and variables included in complementary data 

sets are listed below.   

 

3.2 Description of the procedure 

 

The methodological approach consisted of three phases – data pre-processing, data analysis, and econometric 

modeling. Each stage was divided into parts comprising several activities (Figure 5). 
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Figure 5. Modeling procedure 

 

Source: own elaboration 

 

The data were divided into three data sets before performing other operations on them: the main data set, 

complementary data set 1, and complementary data set 2. The main data set included all the essential variables to 

be applied in the modeling. However, other variables were added, created as a sum of the selected variables (e.g., 

all the men's tournaments), the annual change of the studied variables (e.g., change in TOP 100 men), or the time 

lag of variables (the lag up to three years: t-1 to t-3). The last activity performed on the main data set was filtering 

the countries according to the set criteria. These included the average value and the sum of variables entering the 

models as dependent variables (TOP 100 men, TOP women). The countries with the average value of 0 for at 

least one of the selected variables and those with the sum of <0;3> for the whole studied period were filtered out 

for at least one of the selected variables.  

 

The complementary data set 1 included the annual increase in men in the TOP 100 ranking, and the yearly growth 

in the boys in the TOP 100 ranking lagged by three years (t-3). This shift was deliberately selected in relation to 

the data collection to capture a period needed for effect to manifest itself (transition from the juniors into the adult 

category). The same logic was applied to create the complementary data set 2, which covered the situation of 

female athletes.  

 

 Gretl statistical software was selected for working with the panel data structures. One of such operations was data 

standardization. This was applied to the macroeconomic variables since they differed by magnitude. 

Standardization allowed to eliminate distortion of the modeling results. The relevant variables were standardized 

using a standard procedure: (original value – average value)/standard deviation.   
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The main part of modeling was the creation and application of the following algorithm:  

˗ selection of the dependent variable and independent variables (conditioned by the logic and the results of 

correlation analysis), 

˗ application of OLS (ordinary least squares) Pooled model,  

˗ analysis of the parameters' significance and the model's significance accompanied by the study of relevant 

statistical tests,  

˗ adjustment of the model/elimination of the variables with insignificant,  

˗ selection of the most appropriate model,  

˗ application of panel diagnostics tests,  

˗ analysis of the tests’ results,  

˗ assessment of the appropriateness of individual models: OLS model/Fixed effects model/Random effects 

model,  

˗ creation of the appropriate model using the selected variables,  

˗ verification of the model focusing on three perspectives: (1) logical, (2) statistical, and (3) econometric: 

˗   if the parameters are insignificant, the modeling algorithm is rerun with different variables (statistical 

verification), 

˗   if the parameters are significant, the presence of other phenomena is tested (autocorrelation, 

heteroskedasticity, normality of residues – econometric verification),  

˗ if the phenomena are present, the model is modified based on the test’s results (Between model was 

applied), 

˗ the selected models with significant parameters were noted as the final models.  

 

The application of the algorithm described led to 88 modeling experiments. The selected results from the 

modeling are described below. 

 

4. Results and discussion 

 

The results section is divided according to the data sets used. The initial tool of the analysis was the correlation 

matrix. This was followed by experimenting with econometric models. 

 

4.1 The results of the main data set analysis 

 

The variables included in the main data set were analyzed to obtain the results presented. Other added variables 

supplemented the basic variables. The technique of filtering the data based on deliberate criteria was also applied 

in the modeling.  

 

4.1.1 Results of the selected experiments of the econometric modeling 

 

The application of the procedure described in the methodology led to numerous branches of modeling 

experiments. A considerable portion of them was not considered successful since they did not bring statistically, 

econometrically, or logically significant models. This section presents examples of how individual modeling 

branches ended.  

 

Modeling with the basic data 

 

Among the basic data, relevant variables were selected (number of TOP 100 men, men International 250 

tournaments, men Challenger tournaments, men Satellites + Futures, standardized GDP, standardized GDP per 

capita, and standardized average wage). TOP 100 men represented the dependent variable in the modeling. 

Firstly, the Pooled OLS model was created, in which the variables with insignificant variables were gradually 
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eliminated. The panel diagnostics tests were run on this model. The results (joint significance of differing group 

means: F (38,465) = 46.5891, p-value <0.001; Hausman test statistic: H = 81.2744, p-value <0,001) indicated 

suitability of a Fixed effects model. After eliminating all the variables with insignificant parameters in this model, 

the resulting model included only one independent variable – standardized GDP (coefficient = -0.5931; t = -2.284; 

p-value = 0.0228 **). However, this model was not considered appropriate econometric-wise. Therefore, no 

further procedure was applied.   

 

Subsequently, the following variables entered the modeling process: the number of TOP 100 women, women 

Premiere + Tier 1 + Tier 2 tournaments, women International + Tier 3 + Tier 4 tournaments, women ITF 

Women's tournaments, standardized GDP, standardized GDP per capita, the standardized average wage in the 

country. TOP 100 women were the dependent variable. The modeling procedure started with the Pooled OLS 

model. After achieving a model with only significant parameters, the panel diagnostics followed. The results 

(joint significance of differing group means: F (38,464) = 37.9772, p-value <0.001; Hausman test statistic: H = 

61.2969, p-value <0.001) indicated the suitability of a Fixed effects model. After eliminating variables with 

insignificant parameters, two independent variables remained (women Premiere + Tier 1 + Tier 2 tournaments, 

standardized GDP). The tests for detecting autocorrelation (Wooldridge test: F (1,38) = 27.8375, p-value <0.001), 

heteroskedasticity (Wald test: Chi-square (39) = 5.63529e+11, p-value = 0), and the normality of residuals (Chi-

square (2) = 230.905, p-value = 0) were performed. Autocorrelation and heteroskedasticity were detected, and the 

residuals were not normally distributed. Therefore, a modification using the Between model followed. The best-

resulting model contained one independent variable (women Premiere +Tier 1 + Tier 2 tournaments). The values 

for this variable were as follows: coefficient = 4.22485; t = 5.544; p-value <0.001 ***. The significance of the 

whole model was described by the adjusted R2 = 0.439. These results support the premise of a positive impact of 

the tournaments within the studied categories organized in the country on the number of professional women 

athletes in the TOP 100 ranking. 

 

Modeling with added variables 

 

The men's tournaments variable was added, representing the sum of all men's tennis tournaments. This entered the 

modeling with the standardized macroeconomic variables as independent variables. The dependent variable TOP 

100 men. The algorithm was applied, leading to the best result of this experiment, a Fixed effects model with one 

independent variable (standardized GDP; coefficient = -0.593147; t = -2.284; p-value = 0.0228**).  

 

For women, the added variable was represented by all women's tournaments. This independent variable entered 

the modeling process with the standardized macroeconomic variables. The dependent variable was the TOP 100 

women. The algorithm led to a Fixed effects model, but after the adjustments, only one independent variable 

remained (standardized GDP; coefficient = -1.06279; t = -3.288; p-value = 0.0011***). This was where the 

procedure ended for this experiment.  

 

Similarly, a model with the dependent variable TOP 100 juniors was created, using the added variable 

representing all junior tennis tournaments studied. The algorithm led to a Fixed effects model as the best result 

achieved. Again, this model contained only one independent variable – standardized GDP (coefficient = -

0.625486; t = -1.690; p-value = 0.0917*).   

 

Modeling with filtered data 

 

One of the branches of experimenting with the filtered data was working with the sum variable for all men's 

tournaments. Since this branch was unsuccessful, the research followed the other direction, using variables for 

individual categories of tournaments separately.  
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The algorithm worked with the dependent variable TOP 100 men and independent variables (types of men 

tournaments and standardized GDP). The best result was a Pooled OLS model. It contained two independent 

variables with significant parameters (at the significance α = 0.01). The panel diagnostics tests followed and 

indicated the suitability of a Fixed effects model. However, the parameters were insignificant. Thus, this 

experiment ended.  

 

The dependent variable of another experiment using the filtered data was TOP 100 women. The independent 

variables included all studied categories of women’s tournaments and standardized macroeconomic indicators. 

The best result was a Fixed effects model with one independent variable – standardized GDP (coefficient = -

1.31483; t = -2.472; p-value = 0.0141**). 

 

Subsequently, a model with the dependent variable TOP 100 juniors was created. The independent variables 

included all studied types of junior tennis tournaments and standardized macroeconomic variables. The best result 

was a Between model. However, this model did not belong among the final models since it contained only one 

independent variable – standardized GDP (coefficient = 1.27540; t = 3.200; p-value = 0.0047***). This model 

had the adjusted R2 = 0.316, representing the extent to which it explained the variability of the data. 

 

4.1.2 Selected final models 

 

The first final model (Table 1) resulted from a successful run of the selected algorithm. The dependent variable in 

this model was TOP 100 juniors, and the independent variables included individual categories of junior tennis 

tournaments and standardized macroeconomic variables. The Between model was successful in eliminating the 

previously present autocorrelation Wooldridge: F (1,38) = 20.4815; p-value <0.001) and heteroskedasticity (Chi-

square (39) = 6.04376e+11; p-value = 0). 

 
Table 1. Between model with dependent variable Top_100_juniors 

 

Between model,  
using observations 1-39 

     Dependent variable:  
Top 100 juniors 

     Adjusted R2 = 0.622 

       coefficient std. error t-ratio p-value sign. 

const. 0.945501 0.283796 3.332 0.0020 *** 

junior G2 + B2 tournaments 0.564562 0.285718 1.976 0.0561 * 

junior G3 + B3 tournaments 1.57488 0.427353 3.685 0.0008 *** 

standardized GDP 1.12597 0.225567 4.992 1.64e-05 *** 

 

Source: own elaboration 

 

However, the modification did not achieve residue normality, as evidenced by the test results shown in the graph 

(Figure 6). Failure to achieve normality limits the possibility of generalizing model results beyond the sample 

used. 

 

 

 

 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2022.10.1(7)


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

2022 Volume 10 Number 1 (September) 

   http://doi.org/10.9770/jesi.2022.10.1(7) 

 

144 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6. Test for normality of residuals (Between model with dependent variable Top_100_juniors) 

 

Source: own elaboration in Gretl 

 

The model achieved a degree of data variability explanation of more than 60%. The variables with significant 

parameters at the significance level of 0.01 in the model were: juniors G3 + B3 tournaments and standardized 

GDP. The results show that their effect on the investigated dependent variable is positive. 

 

The second final model (Table 2.) also included the dependent variable TOP 100 juniors. This model was based 

on analyzing the variables' time shift effect. The previously present autocorrelation (Wooldridge: F (1.38) = 

25.0041; p-value <0.001) and heteroskedasticity (Chi-square (39) = 5.24526e+11; p-value = 0) were removed 

using the Between model. 

 
Table 2. Between model with dependent variable Top_100_juniors, examining a lagged effect of GDP 

 

Between model,  
using observations 1-39 

     Dependent variable:  
Top 100 juniors 

     
Adjusted R2 = 0.608 

       coefficient std. error t-ratio p-value sign. 

const. 1.11253 0.287005 3.876 0.0004 *** 

standardized GDP (t-3) 1.28337 0.238635 5.378 5.11e-06 *** 

junior G2 + B2 tournaments 0.478034 0.282850 1.690 0.0999 * 

junior G3 + B3 tournaments 1.21708 0.429124 2.836 0.0075 *** 

 

Source: own elaboration 
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The modification did not achieve the normality of the residues, as evidenced by the test results in Figure 7. Failure 

to achieve normality limits the generalization of the model’s results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 7. Test for normality of residuals (Between model with dependent variable Top_100_juniors, examining a lagged effect of GDP) 

 

Source: own elaboration in Gretl 

 

The model's explanation rate of data variability is very similar to the previous case (about 60%). The model also 

describes a similar effect of the explanatory variables on the dependent variable TOP 100 juniors. Based on the 

results, the conclusion is that the country’s GDP for the examined variable is consistent over time. 

 

4.2 Results of analyzing the complementary data set 1 

 

A similar approach was applied to the complementary data set 1. The results are presented in a structured manner.  

 

4.2.1 Correlation matrix for the complementary data set 1 

 

The analysis of the correlation matrix represented the first layer of analysis. The logic captured in Figure 8. is 

identical to the case from the main data set.  
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Figure 8. Correlation matrix of variables included in complementary data set 1 

 

Source: own elaboration in Gretl 

 

4.2.2 Results of selected econometric modeling experiments for the complementary data set 1 

 

As described in the methodology, complementary data set 1 provided further insight into the analyzed 

relationships by examining new faces in the TOP 100 rankings. A Between model was the best result of several 

modeling experiments using this data set. The first assumption of this model was the Pooled OLS model, where 

the new TOP 100 men entered as the dependent variable. Based on previous experiments, the independent 

variables included: new boys TOP 100 t-3, men International 250 tournament, men Satellites + Futures 

tournament, standardized GDP t-3, and the standardized average wage t-3. Finally, in the Between model, the 

standardized GDP t-3 (coefficient = 0.236219; t = 5.127; p-value <0.001 ***) remained the only variable with a 

significant parameter. The explanation rate of data variability by the model is represented by adjusted R2 = 0.484. 

The model was not chosen as final. 

 

4.2.3 Selected final models for the complementary data set 1 

 

The third final model was obtained by modification using the Between model estimator. It was based on the OLS 

Pooled model, where the dependent variable was new TOP 100 men (new faces in the ranking). Independent 

variables included: macroeconomic indicators, men’s tennis tournaments and new faces among boys in the TOP 

100 t-3. 
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In the final Between model (Table 3.), there were two explanatory variables: men Satellites + Futures tournaments 

and standardized GDP. The parameter for the variable standardized GDP had a higher degree of significance. The 

adjusted R2 of the model was above the 50% level. 

 
Table 3. Between model with dependent variable new Top_100_men 

 

Between model,  
using observations 1-28 

     Dependent variable:  
new Top 100 men 

     
Adjusted R2 = 0.545 

       coefficient std. error t-ratio p-value sign. 

const. 0.213793 0.0714761 2.991 0.0062 *** 

men Satellites + Futures tournaments 0.0121539 0.00624031 1.948 0.0628 * 

standardized GDP 0.164344 0.0575864 2.854 0.0086 *** 

 

Source: own elaboration 

 

This modification removed previously present heteroskedasticity (Wald test: Chi-square (28) = 6.63373e + 07; p-

value = 0) and achieved normality of residues (test results shown in the Figure 9.). Autocorrelation was not 

present before the modification (Wooldridge test: t (27) = -0.533269; p-value = 0.59821). The model indicates a 

positive, albeit very weak, impact of the given categories of tournaments on the examined dependent variable.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9. Test for normality of residuals (Between model with dependent variable Top_100_men) 

 

Source: own elaboration in Gretl 
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4.3 Results of analysing the complementary data set 2 

 

Finally, the last section of results shows the analysis of the second complementary data set, including new 

variables described in the methodology.  

 

 

4.3.1 Correlation matrix for the complementary data set 2 

 

Based on the correlation analysis, relationships were selected for closer examination via modelling (Figure 10.). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 10. Correlation matrix of variables included in complementary data set 2 

 

Source: own elaboration in Gretl 

 

4.3.2 Results of selected econometric modelling experiments for the complementary data set 2 

 

Within this branch of modelling experiments, the best result was the Fixed effects model, derived from the Pooled 

OLS model. The initial model contained the dependent variable TOP 100 women and the independent variables 

included: new girls TOP 100 t-3, standardized GDP, and all women's tournaments. However, the resulting Fixed 

effects model contained only one explanatory variable with a significant parameter – standardized GDP 

(coefficient = - 0.557090; t = -2.026; p-value = 0.044 **). 
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4.3.3 Selected final models for the complementary data set 2 

 

The starting point for the last final model (a Between model – Table 4.) was the Pooled OLS model with the 

dependent variable new TOP 100 women. In this case, the independent variables were women’s tournaments, 

new girls TOP 100 t-3, and standardized macroeconomic indicators t-3. 

 
Table 4. Between model with dependent variable new Top_100_women 

 
Between model,  
using observations 1-27 

     Dependent variable:  
new Top 100 women 

     Adjusted R2 = 0.489 

     

 

coefficient std. error t-ratio p-value sign. 

const. 0.328833 0.0412069 7.980 3.30e-08 *** 

standardized GDP (t-3) 0.214953 0.0443092 4.851 6.06e-05 *** 

standardized wage (t-3) -0.122668 0.0425119 -2.886 0.0081 *** 

 

Source: own elaboration 

 

Modification using the between model removed previously present heteroskedasticity (Wald test: Chi-square (27) 

= 978418; p value = 0) and led to achieving residue normality (Figure 11; Chi-square (2) = 1,426; p value = 

0.49006). Autocorrelation was not present before the model modification (Wooldridge test: t (26) = 0.795036; p 

value = 0.433791). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 11. Test for normality of residuals (Between models with dependent variable Top_100_women) 

 

Source: own elaboration in Gretl 
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Both variables in the model affect the dependent variable. The lagged impact of standardized GDP is positive, as 

in the previous case. The lagged effect of the average wage in the country on the dependent variable is negative. 

 

Results of the hypotheses’ testing 

Synthesizing all the results in the form of final models, the testing of the research hypotheses came to these 

conclusions: 

˗ hypothesis H1 was confirmed,  

˗ hypothesis H2 was explicitly confirmed for men and junior athletes, 

˗ hypothesis H3 could not be confirmed by the research.  

 

Discussion 

 

Becoming a professional athlete is a childhood dream. Tennis is the most popular individual sport (Gough, 2020). 

However, the fulfillment of this dream is affected by numerous factors. The previous research on this topic 

focused on several aspects. The first was the relationship between the standard of living, political situation, and 

the country's culture toward sport (Erben, 2003; Foer, 2006; Leeds & Leeds, 2009; Baade et al., 2011; Storm et 

al., 2017). Another aspect was represented by various impacts on the athlete's decision-making in a professional 

career. An important role is played by motivation and life values (Frey, 1988; Goss et al., 2006; Feldman, 2007; 

Croft, 2008; Puline et al., 2008; Magnusen et al., 2014), the impact on the environment (Bruner et al., 2011; 

Turnnidge et al., 2014; Imtiaz et al., 2014; Rossing et al., 2016; Hancock et al., 2017; Rossing et al., 2018), the 

upbringing of elite athletes (De Bosscher et al., 2003; Brenner and Council on Sports Medicine and Fitness, 2007; 

Brenner and Council on Sports Medicine and Fitness, 2016; LaPrade et al., 2016), the macroeconomic situation 

(Shuttleworth & Wan-Ka, 1998; Bridges, 2012; Zheng, 2015; Sascha et al., 2016; Moret & Ohl, 2018), and the 

family's socioeconomic position (Sletten, 2010; Park et al., 2013; Moret & Ohl, 2018; Post et al., 2018). 

 

The previous research studying the factors affecting success in tennis (De Bosscher et al., 2003) also focused on 

the competitive environment based on the number of tournaments (Galenson, 1993; Crespo et al., 2001; Reid et 

al., 2007; Filipcic et al., 2013). The second factor was the level of quality the junior players must achieve to 

continue in their adult professional careers (Reid et al., 2006; Reid et al., 2009; Brouwers et al., 2012), followed 

by its trajectory (Guillaume et al., 2011; Reid & Morris, 2011; Reid et al., 2014; Bane et al., 2014; Kovalchik et 

al., 2017;). Other research works focused on social and economic factors affecting the athlete's career. These 

included the impact of the macroeconomic and political situation. The latest research projects from around the 

world within the sports management field also studied the topic of sports organizations’ sustainability. They 

examined its various aspects such as social responsibility (Barbu et al., 2022), impact on the environment (Moon, 

et al., 2022), economic issues (Lesch et al., 2022), sustainable tourism (Tsekouropoulos et al., 2022), but also the 

sustainable psychological well-being of athletes (Jovanovic et al., 2022). The last aspect listed is connected to 

human potential management and its application within the broader sports management field, being closely linked 

to the research presented in this article.  

 

The problem is the high costs of a successful tennis player's development. It is justified to study the possibilities 

of the parents to financially support their children in this sport. The study of the impact of the average wage in the 

country on the success of junior tennis players was based on the presumption that its level positively affects 

athletes' success because of the funds the parents can use to pay for the training, tournaments, and traveling. The 

results showed that the success of junior athletes is not significantly affected by the average wage in the country. 

The research included the study of the number of male and female junior athletes in the TOP 100 ranking. This 

was followed by the study of the impact of the average wage in the country on the success of adult professional 

athletes on the men's and women's circuits. The presumption was that a higher average salary in the country 

lowers the motivation of tennis players to continue in their careers. This is aligned with the results achieved by 

Zheng (2015), Bridges (2012), and Shuttleworth & Wan-Ka (1998), who concluded that people living in countries 
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with a higher living standard focus on sport less. Sascha et al. (2016) focused on a different perspective, revealing 

that athletes from poorer countries see sport as an opportunity to improve their social status. 

 

Another critical factor is the competitive environment. Athletes test their skills in sports duels. In tennis, there is a 

system of tournaments where athletes can play several matches during a few consecutive days. A higher number 

of tournaments in a country means a better chance to compare the skills, leading to faster progress. This is also 

related to the socioeconomic background of players since a higher number of tournaments in the home country 

means lower costs of traveling and accommodation. From this perspective, the relationship between the number 

of tournaments and the number of players in the TOP 100 was studied for junior and adult athletes. It can be 

stated that there is a statistically significant relationship between the number of tournaments organized in the 

country and the success of its tennis players. This finding further confirms the conclusions reached by Gleeson 

(1993) & Filipcic et al. (2013). Since the research indicates that the number of tournaments influences the quality 

of the athletes' base, it is also relevant to study the ability of the countries to organize these tournaments. This 

represents a financially demanding activity. 

 

The research results add new knowledge to the previous works dealing with socioeconomic factors affecting 

individuals' professional sports activity. Novel aspects are represented by the focus on both genders in junior and 

adult professional sports and the relationship between the success of the athletes and their competitive 

environment. The length of the period analyzed led to enough data points for relevant statistical results. Even 

though the article focuses specifically on tennis, conclusions can be applied to other individual sports based on 

similar principles. 

 

Conclusions 

 

The research focuses on the success of junior and adult tennis players. The factors influencing it can be divided 

into two groups, economic and competitive. The main findings include the corroboration of the relationship 

between the number of tournaments organized in the country and the number of athletes from the country in the 

TOP 100 rankings. These results, focusing on the macro-level perspective, bring a more comprehensive view of 

the issue and help tennis federations to develop a concept for preparing successful athletes. It should be focused 

on the creation of a competitive environment with a high number of tournaments.  

 

Model 1 – The success of the junior athletes is influenced by GDP and tournaments organized by the country in 

the G2 and G3 categories 

 

Athletes get more points in G2 and G3 tournaments than in G4 and G5 categories, so they need to win fewer 

matches. A G2 winner has 200 points, and a G5 winner only 30 points (ITF, 2021). If the country organizes these 

tournaments, home athletes have a higher chance to get wild cards, thus play better matches and get more points 

when they win in the first round (at a G2 tournament, it is 18 points, and at a G5 tournament, it is 0). Athletes who 

achieve points this way have a better starting position to get into the tournaments abroad, or they do not have to 

participate in qualifiers. This gives athletes greater comfort and confidence. In addition, these tournaments are 

easier to plan and require fewer funds since tournaments from G3 or higher must provide hospitality for the 

participants. The impact of GDP on the number of G2 and G3 tournaments is related to this, as they are more 

costly. The level of GDP in the country has an impact on the willingness of sponsors to support young athletes, 

too. 
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Model 2 – The success of male adult athletes is influenced by GDP and tournaments in a country in the ITF M15 

and M25 category 

 

In these tournaments, athletes gain their first ATP points and move to professional tennis. Here, home players are 

more likely to get wild cards and become confident that they will participate in a tournament. This eliminates the 

frustration of not getting to tournaments and increases comfort by making it easier to plan a tournament calendar 

for individual athletes. GDP affects the willingness of sponsors to support athletes and the organization of 

tournaments. The costs of organizing a $15,000 tournament are around $25,000, so it is not easy to raise the 

money. The question is why the organization of higher-subsidized tournaments, such as the ATP Challenger or 

the ATP Tour, did not positively impact athlete success. The answer can be found in the quality of athletes on the 

ATP circuit, where it is much harder to prevail; therefore, athletes must come prepared from the circuit with a 

lower subsidy. 

 

Model 3 – The success of female adult athletes is influenced by GDP and the average wage 

 

This result can be considered intriguing but explainable. According to the ITF, WTA, and ATP calendars, there 

are fewer women's tournaments than men's tournaments. This played a role in the statistical evaluation – low 

number of tournaments organized, incomparable samples. On the other hand, the impact of GDP and average 

wage may signal the need to get sponsors, or the family members must support athletes to travel abroad to 

participate in the tournaments. Another question is whether lower wages in the country do not incentivize women 

athletes to make a living at tennis. 

 

Focusing on a specific sport and the system of competitions is the main limitation of the research. It prevents 

further generalization of conclusions for the whole sport. Another limitation is the period studied. A longer period 

could provide a more complex picture. Future research can focus on verifying the findings achieved via the 

analysis of the impact of socioeconomic factors and the competitive environment on the athletes' success in other 

individual sports. Other opportunities include broadening the scope and studying other countries or going deeper 

and selecting fewer countries with similar attributes, adding other factors to be examined such as the size of the 

country of interest in tennis (size of the player base, number of registered tennis players in relation to the number 

of citizens). Subsequent model creation for these countries and selection of the best model will form the basis for 

deriving measures other countries could take based on the selected model.  

 

 

References 
 

Baade, R. A., Baumann, R. W. & Matheson, V. A. (2011). Big men on campus: Estimating the economic impact of college sports on local 

economies. Regional Studies, 45 (3), 371–80. http://doi.org/10.1080/00343400903241519  

 

Bane, M.K., Reid, M. & Morgan, S. (2014). Has player development in men's tennis really changed? An historical rankings perspective. 

Journal of Sports Sciences, 32 (15), 1477–84. http://doi.org/10.1080/02640414.2014.899706  

 

Barbu, M.C.R., Popescu, M.C., Burcea, G.B., Costin, D.E., Popa, M.G., Pasarin, L.D. & Turcu, I. (2022). Sustainability and Social 

Responsibility of Romanian Sport Organizations. Sustainability, 14 (2), http://doi.org/10.3390/su14020643  

 

Brenner, J. S., Council on Sports Medicine and Fitness. (2007). Overuse injuries, overtraining, and burnout in child and adolescent athletes. 

Pediatrics, 119 (6), 1242–45. http://doi.org/10.1542/peds.2007-0887  

 

Brenner, J. S., Council on Sports Medicine and Fitness. (2016). Sports specialization and intensive training in young athletes. Pediatrics, 

138 (3), 154–57. http://doi.org/10.1542/peds.2016-2148  

 

Bridges, B. (2012). A bid too far: Hong Kong and the 2023 Asian Games. The International Journal of the History of Sport, 29 (4), 652–

65. http://doi.org/10.1080/09523367.2012.658195  

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2022.10.1(7)
http://doi.org/10.1080/00343400903241519
http://doi.org/10.1080/02640414.2014.899706
http://doi.org/10.3390/su14020643
http://doi.org/10.1542/peds.2007-0887
http://doi.org/10.1542/peds.2016-2148
http://doi.org/10.1080/09523367.2012.658195


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

2022 Volume 10 Number 1 (September) 

   http://doi.org/10.9770/jesi.2022.10.1(7) 

 

153 

 

 

Brouwers, J., Sotiriadou, P. & De Bosscher, V. (2012). An examination of the importance of performances in youth and junior competition 

as an indicator of later success in tennis. Sport Management Review, 15 (4), 454–77. http://doi.org/10.1016/j.smr.2012.05.002  

 

Bruner, M. W., Macdonald, D. J., Pickett, W. & Côté, J. (2011). Examination of birthplace and birthdate in World Junior ice hockey 

players. Journal of sports sciences, 29 (12), 1337–44. http://doi.org/10.1080/02640414.2011.597419  

 

Chris, C. (2008). Factors influencing big 12 conference college basketball male student-athletes selection of a university. PhD Dissertation, 

The University of Texas, El Paso 

 

Crespo, M., Miley, D. & Couraud, F. (2001). An overall vision of player development. In Tennis Player Development. Edited by Miguel 

Crespo, Machar Reid, Dave Miley. London, United Kingdom: ITF Ltd., pp. 13–18 

 

De Bosscher, V., De Knop, P. & Heyndels, B. (2003). Comparing tennis success among countries. International Sports Studies, 25 (1), 49–

68. Retrieved May 10, 2022 from URL  https://www.researchgate.net/profile/Veerle-Bosscher/publication/239844205_Comparing_Ten 

nis_Success_Among_Countries/links/59f18211a6fdcc1dc7b9072e/Comparing-Tennis-Success-Among-Countries.pdf  

 

Erben, N. (2003). Sports practice, health, and macroeconomic performances: An endogenous growth model. Journal of Sports Economics, 

4 (2), 126–44. http://doi.org/10.1177/1527002503004002003  

 

Feldman, B. (2007). Meat market: Inside the smash-mouth world of college football recruiting. New York, New York: ESPN Books, 320 

p. ISBN: 9781933060392 

 

Filipcic, A., Panjan, A., Reid, M., Crespo, M. & Sarabon, N. (2013). Tournament structure and success of players based on location in 

men’s professional tennis. Journal of Sports Science and Medicine, 12 (2), 354–61. Retrieved May 20, 2022 from URL 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761828/  

 

Foer, F. (2006). How governments nurture soccer. The New Republic. Retrieved February 14, 2021, from 

https://newrepublic.com/article/65485/how-governments-nurture-soccer  

 

Frey, B. S. (1988). Ipsative and objective limits to human behavior. Journal of Behavioral Economics, 17 (4), 229–48. 

http://doi.org/10.1016/0090-5720(88)90012-5  

 

Galenson, D. W. (1993). The impact of economic and technological change on the careers of American men tennis players, 1960-1991. 

Journal of Sport History, 20 (2), 127–50. Retrieved April 4, 2022 from URL https://www.jstor.org/stable/43609929  

 

Gayle, B. (2009). Virtual apprentice: Professional athlete. New York, New York: Ferguson Publishing Company. 64 p. ISBN: 

9780816067596 

 

Goss, B. D., Jubenville, C. B. & Orejan, J. (2006). An examination of influences and factors on the institutional selection processes of 

freshman student-athletes at small colleges and universities. Journal of Marketing for Higher Education, 16 (2), 105–34. 

http://doi.org/10.1300/J050v16n02_05  

 

Gough, Ch. (2020). Highest paid athletes by earnings from salary and endorsements worldwide in 2019/20. Statista. Retrieved February 

14, 2021, from https://www.statista.com/statistics/250295/highest-paid-athletes-worldwide 

 

Guillaume, M., Len, S., Tafflet, M., Quinquis, L., Bernard, M., Schaal, K., Nassif, H., Desgorces, F. D. & Toussaint, J. F. (2011). Success 

and decline: Top 10 tennis players follow a biphasic course. Medicine & Science in Sports & Exercise, 43 (11), 2148–54.  

http://doi.org/10.1249/MSS.0b013e31821eb533  

 

Hancock, D. J., Coutinho, P., Côté, J. & Mesquita, I. (2017). Influences of population size and density on birthplace effects. Journal of 

Sports Sciences, 36 (1), 33–8. http://doi.org/10.1080/02640414.2016.1276614  

 

Imtiaz, F., Hancock, D. J., Vierimaa, M. & Côté, J. (2014). Place of development and dropout in youth ice hockey. International Journal of 

Sport and Exercise Psychology, 12 (3), 234–44. http://doi.org/10.1080/1612197X.2014.880262  

 

International Tennis Federation – ITF. (2021). ITF Rules and Regulations, pp. 1–105. Retrieved March 15, 2021, from https://www.it 

ftennis.com/media/4471/2021-itf-world-tennis-tour-juniors-regulations.pdf  

 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2022.10.1(7)
http://doi.org/10.1016/j.smr.2012.05.002
http://doi.org/10.1080/02640414.2011.597419
https://www.researchgate.net/profile/Veerle-Bosscher/publication/239844205_Comparing_Ten%0bnis_Success_Among_Countries/links/59f18211a6fdcc1dc7b9072e/Comparing-Tennis-Success-Among-Countries.pdf
https://www.researchgate.net/profile/Veerle-Bosscher/publication/239844205_Comparing_Ten%0bnis_Success_Among_Countries/links/59f18211a6fdcc1dc7b9072e/Comparing-Tennis-Success-Among-Countries.pdf
http://doi.org/10.1177/1527002503004002003
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761828/
https://newrepublic.com/article/65485/how-governments-nurture-soccer
http://doi.org/10.1016/0090-5720(88)90012-5
https://www.jstor.org/stable/43609929
http://doi.org/10.1300/J050v16n02_05
https://www.statista.com/statistics/250295/highest-paid-athletes-worldwide
http://doi.org/10.1249/MSS.0b013e31821eb533
http://doi.org/10.1080/02640414.2016.1276614
http://doi.org/10.1080/1612197X.2014.880262


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

2022 Volume 10 Number 1 (September) 

   http://doi.org/10.9770/jesi.2022.10.1(7) 

 

154 

 

ITF. (2021). International tennis federation – World tennis tour junior rankings. Retrieved September 5, 2021, from https://www.itftennis 

.com/en/rankings/world-tennis-tour-junior-rankings/  

 

Jovanovic, B.K., Smrdu, M., Holnthaner, R. & Kajtna, T. (2022). Elite Sport and Sustainable Psychological Well-Being. Sustainability, 14 

(5), http://doi.org/10.3390/su14052705  

 

Kovalchik, S. A., Bane, M. K. & Reid, M. (2017). Getting to the top: An analysis of 25 years of career rankings trajectories for professional 

women’s tennis. Journal of Sports Sciences, 35 (19), 1904–10. http://doi.org/10.1080/02640414.2016.1241419  

 

LaPrade, R. F., Agel, J., Baker, J., Brenner, J. S., Cordasco, F. A., Côté, J., Engebretsen, L., Feeley, B. T., Gould, D., Hainline, B., Hewett, 

T., Jayanthi, N., Kocher, M. S., Myer, G. D., Nissen, C. W., Philippon, M. J. & Provencher, M. T. (2016). AOSSM Early sport 

specialization consensus statement. Journal of Orthopaedic & Sports Medicine, 4 (4), 1–8. http://doi.org/10.1177/2325967116644241  

 

Leeds, M. A. & Leeds, E. M. (2009). International soccer success and national institutions. Journal of Sports Economics, 10 (4), 369–90. 

http://doi.org/10.1177/1527002508329864  

 

Lesch, L., Kerwin, S., Thormann, T.F. & Wicker, P. (2022). Critical Masses and Gender Diversity in Voluntary Sport Leadership: The 

Role of Economic and Social State-Level Factors. Sustainability, 14 (10). http://doi.org/10.3390/su14106208  

 

Magnusen, M. J., Kim, T., Perrewé, P. L. & Ferris, G. R. (2014). A critical review and synthesis of student-athlete college choice factors: 

Recruiting effectiveness in NCAA sports. International Journal of Sports Science & Coaching, 9 (6), 1265–86. 

http://doi.org/10.1260/1747-9541.9.6.1265  

 

Moon, P., Bayle, E. & Francois, A. (2022). Assessing International Sport Federations' Sustainability Practices: Toward Integrating 

Sustainability in Their Main Sports Events. Frontiers in sports and active living, 3. http://doi.org/10.3389/fspor.2021.752085  

 

Orlan, M. & Ohl, F. (2018). Social class, the elite hockey player career, and educational paths. International Review for the Sociology of 

Sport, 54 (8), 899–920. http://doi.org/10.1177/1012690218765759  

 

Park, S., Lavallee, D. & Tod, D. (2013). Athletes’ career transition out of sport: A systematic review. International Review of Sport and 

Exercise Psychology, 6 (1), 22–53. http://doi.org/10.1080/1750984X.2012.687053  

 

Pauline, J., Pauline, G. & Allen, C. (2008). Factors influencing college selection by NCAA Division I, II, and III softball student-athletes. 

Journal for the Study of Sports and Athletes in Education, 2 (3), 363–78. http://doi.org/10.1179/ssa.2008.2.3.363  

 

Post, E., Green, N. E., Schaefer, D. A., Trigsted, S., Brooks, M. A., McGuined, T. M., Watson, A. M. & Bell, D. R. (2018). Socioeconomic 

status of parents with children participating on youth club sport teams. Physical Therapy in Sport, 32, 126–32. 

http://doi.org/10.1016/j.ptsp.2018.05.014  

 

Rank tennis. (2021). Data from official websites of ATP/WTA. Retrieved September 10, 2021, from https://www.rank-tennis.com/en/home  

 

Reid, M., Crespo, M., Atienza, F. & Dimmock, J. (2007). Tournament structure and nations’ success in women’s professional tennis. 

Journal of Sports Sciences, 25 (11), 1221–28. http://doi.org/10.1080/02640410600982691  

 

Reid, M., Crespo, M. & Santilli, L. (2009). Importance of the ITF junior girls’ circuit in the development of women professional tennis 

players. Journal of Sports Sciences, 27 (13), 1443–48. http://doi.org/10.1080/02640410903037714  

 

Reid, M., Crespo, M., Santilli, L., Miley, D. & Dimmock, J. (2007). The ITF junior boys’ circuit and its role in professional player 

development. Coaching and Sport Science Review, 25 (6), 667–72. http://doi.org/10.1080/02640410600811932  

 

Reid, M., Morgan, S., Churchill, T. & Bane, M. K. (2014). Rankings in professional men’s tennis: A rich but underutilized source of 

information. Journal of Sports Sciences, 32 (10), 986–92. http://doi.org/10.1080/02640414.2013.876086  

 

Reid, M. & Morris, C. (2011). Ranking benchmarks of top 100 players in men’s professional tennis. European Journal of Sport Science, 13 

(4), 350–55. http://doi.org/10.1080/17461391.2011.608812  

 

Rossing, N. N., Nielsen, A. B., Elbe, A-M. & Karbing. D. S. (2016). The role of community in the development of elite handball and 

football players in Denmark. European Journal of Sport Science, 16 (2), 237–45. http://doi.org/10.1080/17461391.2015.1009492  

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2022.10.1(7)
http://doi.org/10.3390/su14052705
http://doi.org/10.1080/02640414.2016.1241419
http://doi.org/10.1177/2325967116644241
http://doi.org/10.1177/1527002508329864
http://doi.org/10.3390/su14106208
http://doi.org/10.1260/1747-9541.9.6.1265
http://doi.org/10.3389/fspor.2021.752085
http://doi.org/10.1177/1012690218765759
http://doi.org/10.1080/1750984X.2012.687053
http://doi.org/10.1179/ssa.2008.2.3.363
http://doi.org/10.1016/j.ptsp.2018.05.014
https://www.rank-tennis.com/en/home
http://doi.org/10.1080/02640410600982691
http://doi.org/10.1080/02640410903037714
http://doi.org/10.1080/02640410600811932
http://doi.org/10.1080/02640414.2013.876086
http://doi.org/10.1080/17461391.2011.608812
http://doi.org/10.1080/17461391.2015.1009492


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

2022 Volume 10 Number 1 (September) 

   http://doi.org/10.9770/jesi.2022.10.1(7) 

 

155 

 

Rossing, N. N., Stentoft, D., Flattum, A., Côté, J. & Karbing, D. S. (2018). Influence of population size, density, and proximity to talent 

clubs on the likelihood of becoming elite youth athlete. Scandinavian Journal of Medicine & Science in Sports, 28 (3), 1304–13. 

http://doi.org/10.1111/sms.13009  

 

Schmidt, S. L., Torgler, B. & Jung, V. (2016). Perceived trade-off between education and sports career: Evidence from professional 

football. Applied Economics, 49 (29), 2829–50. http://doi.org/10.1080/00036846.2016.1248357  

 

Shuttleworth, J. & Wan‐Ka, Ch. (1998). Youth sport education and development in Hong Kong – A conflict model social impact 

assessment. Sport, Education and Society, 3 (1), 37–58. http://doi.org/10.1080/1357332980030103  

 

Storm, R. K., Thomsen, F., Jakobsen & T. G. (2017). Do they make a difference? Professional team sports clubs’ effects on migration and 

local growth: Evidence from Denmark. Sport Management Review, 20 (3), 285–95. http://doi.org/10.1016/j.smr.2016.09.003  

 

Tsekouropoulos, G., Gkouna, O., Theocharis, D. & Gounas, A. (2022). Innovative Sustainable Tourism Development and Entrepreneurship 

through Sports Events. Sustainability, 14 (8), http://doi.org/10.3390/su14084379  

 

Turnnidge, J., Hancock, D. J. & Côté, J. (2014). The influence of birth date and place of development on youth sport participation. 

Scandinavian Journal of Medicine & Science in Sport, 24 (2), 461–68. http://doi.org/10.1111/sms.12002  

 

UNECE. (2021). United Nations Economic Commission for Europe – Gross Average Monthly Wages by Country and Year. Retrieved 

September 15, 2021, from http://w3.unece.org/PXWeb2015/pxweb/en/STAT/STAT__20-ME__3MELF/60_en_MECCWagesY_r.px 

/?rxid=a9fa5e81-549d-4198-845f-02d7eee8a67b  

 

World Bank. (2021). Open data. Retrieved September 5, 2021, from https://data.worldbank.org/  

 

Zheng, J. (2015). Hong Kong. International Journal of Sport Policy and Politics, 8 (2), 321–38. 

http://doi.org/10.1080/19406940.2015.1031813  

 

 
Appendix A – List and description of the variables used in the research (Figure 4) 

 

Country … country of athletes' origin (country   

     they represent) 

Year … specific year within the studied  

     period 

TOP_100_men (men_TOP_100) … number of male athletes from  

     the country in the TOP 100  

     ranking 

ch_TOP_100_men  … annual change in the TOP 100  

     ranking of male athletes 

new_men_TOP_100 … new faces in the TOP 100 ranking  

     of male athletes 

TOP_100_women (women_TOP_100) … number of female athletes from the country in the TOP 100 ranking 

ch_TOP_100_women … annual change in the TOP 100 ranking of female athletes 

new_women_TOP_100 … new faces in the TOP 100 ranking  

     of female athletes 

TOP_100_boys (boys_TOP_100) … number of junior male athletes from the country in the TOP 100 ranking 

ch_TOP_100_boys … annual change in the TOP 100 ranking of junior male athletes 

new_boys_TOP_100 … new faces in the TOP 100 ranking of junior male athletes 

TOP_100_girls (girls_TOP_100) … number of junior female athletes from the country in the TOP 100 ranking 

ch_TOP_100_girls … annual change in the TOP 100 ranking of junior female athletes 

new_girls_TOP_100 … new faces in the TOP 100 ranking of junior female athletes 

TOP_100_juniors … number of junior athletes from the country in the TOP 100 ranking 

ch_TOP_100_juniors … annual change in the TOP 100 ranking of junior athletes 

men_International250 … number of International 250 tournaments organized in the country 

men_Challenger … number of Challenger tournaments organized in the country 

men_SatellitesFutures … number of Satellites and Futures tournaments organized in the country 

men_tournaments … number of tennis tournaments for men organized in the country (sum of all the 

categories analysed) 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2022.10.1(7)
http://doi.org/10.1111/sms.13009
http://doi.org/10.1080/00036846.2016.1248357
http://doi.org/10.1080/1357332980030103
http://doi.org/10.1016/j.smr.2016.09.003
http://doi.org/10.3390/su14084379
http://doi.org/10.1111/sms.12002
http://w3.unece.org/PXWeb2015/pxweb/en/STAT/STAT__20-ME__3MELF/60_en_MECCWagesY_r.px%0b/?rxid=a9fa5e81-549d-4198-845f-02d7eee8a67b
http://w3.unece.org/PXWeb2015/pxweb/en/STAT/STAT__20-ME__3MELF/60_en_MECCWagesY_r.px%0b/?rxid=a9fa5e81-549d-4198-845f-02d7eee8a67b
https://data.worldbank.org/
http://doi.org/10.1080/19406940.2015.1031813


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

2022 Volume 10 Number 1 (September) 

   http://doi.org/10.9770/jesi.2022.10.1(7) 

 

156 

 

women_PremiereTier1Tier2 … number of Premiere, Tier1, and Tier2 tournaments organized in the country 

women_InternationalTier3Tier4 … number of International, Tier3, and Tier4 tournaments organized in the country 

women_ITF_Womens … number of ITF tournaments organized in the country 

women_tournaments … number of tennis tournaments for women organized in the country (sum of all the 

categories analysed) 

junior_2B2 … number of G2 and B2 tournaments organized in the country 

junior_3B3 … number of G3 and B3 tournaments organized in the country 

junior_4 … number of G4 tournaments organized in the country 

junior_5 … number of G5 tournaments organized in the country 

junior_tournaments … number of tennis tournaments for junior players organized in the country (sum of all 

the categories analysed) 

sum_tournaments … number of all tennis tournaments organized in the country (sum of all the categories 

analysed) 

GDP_mill_dollar … financial value of GDP in millions  

     of US dollars 

GDP_per_capita … financial value of GDP per capita in US dollars 

wage_dollar … financial value of average wage in US dollars 

s_GDP_mill_dollar … standardized financial value of GDP in millions of US dollars 

s_GDP_per_capita … standardized financial value of GDP per capita in US dollars 

s_wage_dollar … standardized financial value of average wage in US dollars 
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