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Abstract 

Research background: Professional football is becoming more and more 

commercialized. The most recent attempt to establish a “Super League” 

failed, but the big football clubs are nevertheless trying to generate success 

in sports through increasingly high player transfers. 

Purpose of the article: The aim of this paper is to empirically test the above 

statements and assumptions. On the one hand, the question arises whether 

the placement in a ranking table of a competition depends on the investment 

volume. At the same time, it is analyzed whether this relationship exhibits 

stability over time. Table placement was chosen because it has a direct 

influence on the distribution of funds in a competition. In addition, 

individual matches are analyzed to determine whether the investment 

volume has a statistically significant influence on winning a match. 

Methods: The years 2014 to 2020 of the competitions of one of the top five 

European leagues, the German Bundesliga, are prepared in a database. In 

addition to the player results and table positions, the market values of the 

players in the season are used. All data is taken from the website 

Transfermarkt.de. In the context of the table rankings, a regression analysis 

is performed to explain the place in the table by the market value of the team. 

When analyzing individual matches, the team value on the field in each case 

is determined and the differences between the values of the teams playing 

are established. These differences are explained as a dependent variable in a 

regression line with three dummy variables: won, lost, and draw. 

Findings & Value added: The results enable the management of football 

clubs to make an investment decision for a successful future. They show, on 

the one hand, whether the team value has an influence on the league position 

and, on the other hand, on the match result. 
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sports 
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1 Introduction  

Football is the most popular sport and inspires millions of people worldwide. While amateur 

football is mainly about enjoying the game and feeling part of the team, professional football 

is more about success and economic factors. Over decades research regarding professional 

football has been conducted. For example, Muller et al. (2017) found that a data driven 

approach to estimating market value of players overcomes crowdsourcings practical 

limitations. Elaad (2019) researched if regulation restrictions on the promotion of reserve 

teams affect performance. Truong et al. (2021) and Dimic et al. (2018) researched stock 

returns in different ways. Gender differences in football have been part of research as well 

(Bradley et al., 2014) as well as research regarding transfer systems (Hoey et al., 2021). Other 

sporting abilities have been researched in precise detail by Morin et al. (2021). Hackinger 

(2019) investigated if football coaches let players with high transfer fees play longer despite 

bad performance and came to the conclusion that professional sports teams in Germany act 

rationally. The issue of property rights, in particular, is of immense economic importance for 

professional clubs, as they can be used to achieve sporting as well as economic success. In 

order to achieve their respective sporting and financial goals, clubs are increasingly willing 

to sign new players under property rights or to sell players who are already under contract. 

In this context, ever higher transfer fees are paid from season to season. Transfer spending 

worldwide has long since broken through the billion-euro barrier. In 2020, a total of USD 

5.63 billion was invested in international transfers of players in professional football, and the 

peak value of USD 7.35 billion the year before (FIFA, 2021, p. 9). The clubs in the big five 

European leagues, 1st Football Bundesliga, Serie-A, Ligue 1, Premiere Division, and the 

Premier League, stand out in particular with their high transfer spending. Of the 

aforementioned USD 5.63 billion, they invested a total of approximately USD 4.1 billion in 

new players (The Guardian, 2020), which corresponds to approximately 73 % of the total 

global transfer volume. The problem that arises is whether the high transfer payments for 

new players are always accompanied by sporting success. In order to investigate this issue, 

the five major European professional football leagues will be evaluated on the basis of a data 

set.  

2 Theoretical Framework 

2.1 Property Rights 

First, the term “property rights” must be explained. The economic concept of property rights 

theory refers to the allocation of competencies in the use of resources (Schäfer & Ott, 2020, 

p. 659). The allocation and specification of these individual rights form the so-called Bundle 

of Property Rights. This bundle specifies own and third party rights for each property 

(Schmid, 2013, p. 47). It is important to note that own rights are always limited where third 

party rights are infringed (Schmid, 2013, p. 48). Thus, while it is legally possible to burn 

property in a piece of wood, use it as a walking stick, sell it, or give it away, it is not legally 

possible to beat someone up with it (Söllner, 2015, p. 130). However, in the property rights 

approach, when goods are exchanged, the focus is not on their physical property. Rather, 

what matters is the transfer of property rights, which are decisive for the value of a good and 

its exchange relation as well as its intensity of use (Demsetz, 1967, p. 347; Schmid, 2013, p. 

48). 

Basically, it can be stated that there are three types of property rights which are classified 

according to their scope or legal protection (Schmid, 2013, p. 48). 

These are distinguished in the following: 
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- Absolute property rights must be observed by everyone and are characterized by 

the fact that the right holder can exclude anyone from using the right (exclusion 

function = negative scope of application) and can therefore use the right alone (use 

function = positive scope of application). Absolute property rights can be divided 

into in rem property rights, intangible property rights, and personal rights. 

- Relative property rights, in contrast to absolute property rights, apply only inter 

parts. This means that they only have a legal effect between persons who are in a 

creditor-debtor relationship, for example the parties of a contract arising from 

employment, purchase, rental, and lease agreements. 

- Other property rights are non-legal property rights, family rights, or relationships 

(e.g., rights arising from social friendship, love, and neighborhood relationships). 

 

Thus, it can be stated that the value of a good is determined by its physical value as well 

as by the associated rights of action and property rights (Bodenstein-Koeppl, 2011, p. 46). 

As already explained in detail, the disposal transaction is often a legal transaction in rem, 

which is directed on a disposal over a thing and affects all persons directly. For the remainder 

of this paper, however, we will focus on the disposition transactions under the law of 

obligations, which are classified as relative disposition transactions. In the area of sports, 

especially in the application of football transfer transactions, these play an important role, as 

claims under the law of obligations can be asserted through the different contracts between 

the persons. In addition to intellectual property rights, property rights in professional football 

are the subject of this research paper. 

2.2 Football Transfers 

The first documented football transfer in history took place in 1893. The Scotsman Willie 

Groves transferred from West Bromwich Albion FC to Aston Villa for the sum of GBP 100 

(Larkin & Reeves, 2018). Nowadays, thousands of players change clubs every year and the 

transfer fees have increased many times over and can amount to several million euros. The 

previous record sum was reached in 2017 with a total of EUR 222 million and is unsurpassed 

so far. Player transfers are of great economic importance for clubs. Every year, thousands of 

professional football players change clubs. In so-called player transfers, a contracted athlete 

moves to another club (Stopper & Karlin, 2018). In this process, the latter is usually released 

from a contract still in force with another club for payment of a certain transfer sum (Seip, 

2017). In professional sports, these transfers have economic as well as sporting relevance for 

the respective club. When a player is sold, income can be generated, which can be invested 

in other players or also in the infrastructure of the club in each case. In addition, the money 

can be used for restructuring or improving financial stability if the club has debts or wants to 

improve its key figures. The latter is especially important for listed clubs, such as Borussia 

Dortmund or Manchester United, because potential investors, unlike fans, not only assess the 

sporting factors and their meaning for possible success of the club, but also review the 

economic parameters. Conversely, the purchase of a player can prove to be a worthwhile 

investment if the player performs as expected and the club can thus build on sporting 

successes and, in the best case, transfer the player on for a multiple of the invested sum. 

In order for such transfers to take place, the federations, under the guise of FIFA (Federation 

Internationale de Football Association), have introduced rules to ensure that they are fair and 

regulated among the respective federations and their affiliated clubs. The organizations 

define a transfer as follows: 

 

FIFA distinguishes between international and national transfers in its Regulations on the 

Status and Transfer of Players (FIFA, 2021, p. 7). 
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- International transfer: the movement of the registration of a player from one 

association to another association. 

- National transfer: the movement of the registration of a player at an association 

from one club to another within the same association. 

 

The DFL (Deutsche Fußball Liga) defines a football transfer as follows: “Transfer” 

refers to the transfer of a player from one club to another (DFL, 2021). 

The ten most expensive transfers ever made have now all broken through the EUR 100 

million barrier. The most expensive transfer to date was made in the 2017/2018 season. At 

that time, the Brazilian player Neymar da Silva Santos Júnior moved from FC Barcelona to 

Paris Saint Germain for the sum of EUR 116 million. 

Process of a Transfer Based on an Example of the German Football Bundesliga 

Basically, it is first necessary to explain which parties carry out a transfer. Essentially, three 

players are involved in a football transfer: 

1. The player who wants to change the club, 

2. the club that releases the player, and 

3. the club that takes the player. 

Before the actual transfer takes place, a club first expresses interest in a player who is 

under contract to another club (DFL a). If the player agrees to the transfer, an agreement with 

the potential future club is reached regarding an employment contract. In the process, the 

transferring and receiving clubs agree on a transfer fee to be paid and conclude a so-called 

transfer contract (DFL b). 

An example from the German Football League will be used to illustrate exactly how the 

transfer process works. In essence, the contents of the contract will not be discussed. 

Player A has negotiated with club C and wants to transfer from club B to club C in 

Germany for the summer transfer period. After all parties have become involved and A, B, 

and C have agreed on a transfer, the transfer must be reported to the organization responsible 

for licensing players, here the DFL. This is done through the DFL Transfer-Online-

Registration-System (TOR-System). It should be noted that the majority of the required 

documents must be submitted by 6 p.m. on the last day of the transfer period (DFL b). 

According to FIFA regulations, the national association may only define two transfer periods 

in which the player’s transfer may be completed. In German professional football, these are 

the summer transfer period I and the winter transfer period II (DFL b). Until 2015, there was 

a so-called transfer list in Germany. The document was publicly available and listed all 

football players that a club wanted to transfer. However, if a player was not on this list, the 

transfer could not be carried out. This sometimes led to problems because of the countless 

number of physical documents and the sending of these to the DFL. It was not uncommon to 

read in the newspaper that a transfer could not be carried out because the fax machine of a 

football manager did not work shortly before the deadline (RevierSport, 2011). To remedy 

the problem and future disputes with clubs and player advisors, the German Football League 

introduced the Transfer Online Registration System (TOR system) for the 2015/2016 season. 

Using this platform, clubs in the 1st and 2nd Bundesliga can handle any licensed player-

related processes. The scope of the documents to be submitted to the DFL depends on the 

scope of the transfer. A maximum of ten different documents, such as the employment 

contract and the sports fitness test, can be part of the transfer. If all regulations are met, the 

player is allowed to change clubs after passing a medical examination. 

In 2019, FIFA registered a total of 18,047 football transfers and a year later, despite the 

COVID-19 pandemic in 2020, 17,077 football transfers of players from 180 different nations 
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were made. However, only 14,432 players actually changed clubs, as some players changed 

several times during the year due to special contract constellations, such as loan contracts 

between clubs or returns from clubs (FIFA, 2021, p.7). Of the total 17,077 transfers carried 

out in 2020, a total of 187 of the 211 FIFA-affiliated member associations were involved, 

ranging from one transfer to thousands. The number of clubs involved even increased by 

0.4 % compared to the previous year, reaching a new high of 4,178 involved clubs. 

3 Methods 

From the Transfermarkt.de platform, the data of the soccer matches of all clubs that played 

in the Bundeliga in the last season 2020/2021 were collected since the soccer season 

2014/2015 until 2020/2021. Primary focus in the dataset creation was on the individual 

matches, the minutes played by the players and their market values at the time of the match. 

A total of 31,099 matches were evaluated. Due to missing data sets, e.g., clubs that were in 

the Bundesliga in the 2020/2021 season but not in the seasons before, adjustments had to be 

made. Finally, 3,067 matches were evaluated. Only winners and losers were analyzed. The 

data records with drawn matches were removed from the sample.  

The weighted club value on the field was determined according to the following formula: 

 

𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑝𝑙𝑎𝑦𝑒𝑟 𝑣𝑎𝑙𝑢𝑒 = ∑
𝑡𝑝𝑝×𝑀𝑉𝑝

90

𝑛
𝑝=1      (1) 

 

n =   Number of players of one team in the game 

𝑡𝑝𝑝  Minutes played of a match in the game 

𝑀𝑉𝑝  Market value of the player 

 

The individual matches were then analyzed and the difference in the weighted values of 

the teams playing was determined. 

For the second analysis, the standings and market values of the teams in the 2014/2015 

to 2020/2021 seasons were recorded in a panel data set. 

 

A two-sample T-test is then used to compare the weighted player value in game of 

winners and losers. At the same time, in a regression analysis, the table positions are used to 

explain the market value of the team. 

4 Results 

The analysis of the data considered 1148 games where the winning team was used as 

reference values. Thus, the weighted player value of the losing team was subtracted from the 

weighted player value of the winning team. In the period under consideration, 621 or 54.1% 

of the games were won by teams with a higher weighted player value. 
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Figure 1. Differences in weighted player values between winners and losers. 

Source: own presentation 

The data set was further adjusted and a two-sample t-test revealed a significant difference 

between the weighted player value of the winning team and the weighted player value of the 

losing team in the amount of EUR 11.3 million. 

 

Table 1. Two-sample t-test of weighted player scores between winning and losing teams. 

 
Source: own presentation 

 

The regression analysis with the dependent variable difference player value, which was 

formed as the difference between the winning and losing teams, was explained by the dummy 

variables, won, lost and draw. Here we used a larger sample of 3065 records. 

 

 

 

 

 

 

 

 

 

Mean N Std. Deviation Std. Error Mean

weighted player value winner 37,666,951.13 872.00 45,056,630.39 1,525,810.04

weighted player value loser 26,293,933.80 872.00 35,457,160.63 1,200,730.97

N Correlation Sig.

Pair 1 weighted player value winner & weighted 

player value loser

872.00 0.14 0.00

Lower Upper

Pair 1 weighted player value winner - weighted 

player value loser

11,373,017.33 53,206,188.51 1,801,788.90 7,836,661.89 14,909,372.77 6.31 871.00 0.00

Paired Samples Statistics

Pair 1

Paired Samples Correlations

Paired Samples Test

Paired Differences

t df Sig. (2-tailed)Mean Std. Deviation Std. Error Mean

95% Confidence Interval of the 

Difference
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Table 2. Regression of winner, loser and draw games on the difference player value 

 

Source: own presentation 

The results show that the difference player value can be significantly explained by the 

dummy variables. The winners were defined as the reference variable. The losers have a 

difference weighted player value that is EUR 16.9 million lower than the winners. The 

drawers have a value that is EUR 8.4 million lower. 

In a binary regression, the win or loss of a match was predicted by the difference weighted 

player value. Only 57.6% of the winning games can be predicted correctly. This would bring 

us close to a random process. 
 

Table 3. Binary winners and losers as dependent variable. 

 

Model R R Square

Adjusted R 

Square Std. Error of the Estimate Durbin-Watson

1 .148
a 0.02 0.02 48,862,690.07 2.20

Model Sum of Squares df Mean Square F Sig.

Regression 163,774,224,000,165,000.00 2.00 81,887,112,000,082,400.00 34.30 .000
b

Residual 7,313,103,877,620,200,000.00 3,063.00 2,387,562,480,450,600.00

Total 7,476,878,101,620,360,000.00 3,065.00

Model Standardized Coefficients

B Std. Error Beta Tolerance VIF

(Constant) 8,445,723.00 1,442,136.70 5.86 0.00

lost -16,891,445.99 2,039,489.28 -0.17 -8.28 0.00 0.80 1.25

draw -8,445,723.00 2,276,068.71 -0.07 -3.71 0.00 0.80 1.25

Unstandardized Coefficients

t Sig.

Collinearity 

Statistics

1

1

a. Dependent Variable: difference player value

b. Predictors: (Constant), draw, lost

Coefficientsa

Model Summaryb

a. Predictors: (Constant), draw, lost

b. Dependent Variable: difference player value

ANOVAa

a. Dependent Variable: difference player value

Unweighted 

Cases
a

N Percent

Included in 

Analysis

1744 100.0

Missing 

Cases

0 0.0

Total 1744 100.0

0 0.0

1744 100.0

Block 1: Method = Enter

Chi-square df Sig.

Step 79.044 1 0.000

Block 79.044 1 0.000

Model 79.044 1 0.000

Step

-2 Log 

likelihood

Cox & Snell R 

Square

Nagelkerke R 

Square

1 2338.653
a 0.044 0.059

Step Chi-square df Sig.

1 28.064 8 0.000

Observed

0 1

0 502 370 57.6

1 370 502 57.6

57.6

a. The cut value is .500

Classification Tablea

Predicted

win_lost Percentage 

Correct

Step 1 win_lost

Overall Percentage

a. If weight is in effect, see classification table for the total 

number of cases.

Omnibus Tests of Model Coefficients

Step 1

Model Summary

a. Estimation terminated at iteration number 1 because 

parameter estimates changed by less than .001.

Hosmer and Lemeshow Test

Case Processing Summary

Selected 

Cases

Unselected Cases

Total
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Source: own presentation 

Finally, a panel data set was used to examine the Bundesliga table rankings with the 

associated market values. In the process, the rankings were adjusted for better understanding. 

Thus, 18th place in the analyses reflects first place in the table and vice versa. 

 
Figure 2. Relationship between table position and market values (2014/2015 to 2020/2021) of the 

Bundesliga. 

Source: own presentation 

 

A significant explanation of the table position by the market values is evident. 

Table 4. Regression of table position (2014/2015 to 2020/2021) 

Source: own presentation 

 

Model R R Square

Adjusted R 

Square

Std. Error of the 

Estimate

1 .600
a 0.360 0.355 4.184

Model Sum of Squares df Mean Square F Sig.

Regression 1220.700 1 1220.700 69.729 .000
b

Residual 2170.800 124 17.506

Total 3391.500 125

Model

Standardized 

Coefficients

B Std. Error Beta

(Constant) 6.193 0.544 11.387 0.000

Market Value (Mio. EUR) 0.018 0.002 0.600 8.350 0.000

a. Dependent Variable: Adjusted_table_position

Coefficientsa

Unstandardized Coefficients

t Sig.

1

a. Predictors: (Constant), Market Value (Mio. EUR)

ANOVAa

1

a. Dependent Variable: Adjusted_table_position

b. Predictors: (Constant), Market Value (Mio. EUR)

Model Summary
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5 Discussion 

This paper investigated the influence of the market values of clubs and players on sporting 

success. It should be stated in advance that the explanatory power (r squared) was low in all 

models. It was found that in the Bundesliga, the market value of a team is a significant factor 

for the league position. The explanatory power of 35.5% is quite acceptable. Furthermore, 

based on the market value differences between winners and losers alone, no predictions can 

be made regarding the winning team. This is proven by the binary regression performed. It 

was also shown that the market values of winning teams are approximately EUR 16.9 million 

higher than those of losing teams. The difference between winners and draws was only EUR 

8 million. In general, it should be noted that different results can be obtained by other models 

or differently set up correlations. This is recommended for further research contributions. 
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