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Abstract
This paper provides guidelines to football clubs aiming for sporting success on a European level under Financial Fair Play Regulation (FFPR). FFPR forces clubs to consider financial health in addition to sporting success. The main criteria for clubs are to break-even and to put effort into the development of youth programs. Both factors and their effect on sporting success are analysed by means of a literature review and three empirical models. Model 1 tests the relationship between revenue and sporting success, defined by UEFA’s club coefficient ranking points. Model 2 and 3 are based on a sports applied version of Tullock’s (1980) contest success function (CSF), where the probability of success is dependent on a club’s investment in quality compared to the total investment in quality in the industry. 
The literature and both model 1 and 2 show that clubs should increase revenue to comply with FFPR as it positively affects sporting success. Clubs should also invest in youth programs, as MODEL 3 shows that more homegrown players on the pitch compared to your opponent does not negatively influence the probability of success. These investments facilitate meeting FFPR requirements. Foremost, clubs should embrace FFPR and push their leagues to implement similar regulation.
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I. Introduction

In 2009 the UEFA, Union of European Football Associations, began the process of implementing Financial Fair Play Regulation (FFPR) in the football market, which will be in full effect from season 2013/2014 onwards. UEFA regarded that regulation was called for as a consequence to alarming trends in recent years. For the football industry has been characterized by a surge in money in circulation, observable by the growing revenue streams for ‘large income’ clubs  (see appendix figure 1), higher transfer fees and salaries for players (UEFA, 2010b), and net losses increasing every year despite the income growth (UEFA, 2010a). To combat the recent trends FFPR has three main objectives: long-term health and viability of the football market, integrity in competitions
, and to stimulate investments in youth programs and sports infrastructure (UEFA, 2010b). Nevertheless, experts doubt whether FFPR will have its intended effects (see Vöpel, 2011). What the already limited literature on the topic lacks, is how clubs should deal with FFPR while aiming for sporting success. This is noteworthy and of relevance as UEFA (2009a) emphasizes that several clubs will have difficulties complying with FFPR and are bound to make significant changes. Therefore, this paper will provide guidelines to football clubs currently performing on the highest stages, i.e. European club competitions, to fulfill Financial Fair Play requirements, while still being successful in Europe. In order to provide recommendations, factors influencing sporting success that are affected by FFPR have to be assessed. Hence, FFPR has to be evaluated and what constraints it will impose on clubs. In addition, factors, e.g. revenue, talent, or luck, contributing to sporting success will be examined and which of these factors are affected by the new regulation. Furthermore, empirical testing will provide associations, or lack of, between revenue, percentage of homegrown players and sporting success. Tullock’s (1980) contest success function will thereby be applied following Szymanski (2003) and Fort & Winfree (2009).

Besides the practical relevance of this paper’s topic, research in the entire sports market is of relevance. Rottenberg (1956), with his paper on the labor market in US baseball, was the first to go into the field of sports and paved the way for sport economists. The market is an interesting case when it comes to labor (Rottenberg, 1956), anti-competition, i.e. cartels, and regulation (see Cairns et al, 1993). The aforementioned, and several other mechanisms, are also common research topics in general economics. Studying the sports market might add value, as information of e.g. salaries is easier to acquire and observe (Frick, 2007).  

Club competition in European football is in essence three tiered. Each country has its own league(s), which consists of around 15 to 20 clubs. In addition, national associations generally organize separate cup competitions during the season. The best teams of the preceding season, ranging from one to seven depending on the country, will also participate in a European club competition, which is divided in the Champions League (the highest level) and the Europa League. The clubs’ objective is to have success on the different stages, i.e. they aim to maximize sporting success. The literature supports this view and says it is indeed true that European clubs are win-maximizing agents. By contrast, American teams are described as profit-maximizing agents (see Solberg & Haugen, 2010; Avgerinou, 2007). Sloane (1971) points out a third type: agents maximizing utility, according to him a hybrid of the former (see also Lang et al., 2010). General economics often regards agents maximizing utility as people maximizing their own (consumer) preferences.
 This would imply that win-maximizing agents would also maximize their utility, as it is winning, and winning only, they care about. To make a clear distinction between agents solely maximizing sporting success and agents maximizing sporting success subject to a financial constraint, this paper will state utility maximizing when it concerns Sloane’s definition (i.e. a hybrid of profit and sporting success).
In this paper the assumption is being made that European clubs are win-maximizing agents (in line with e.g. Sass, 2012; Vöpel, 2011; Deloitte, 2009a). The significant number of European clubs running deficits indeed shows that clubs do not maximize profits and are rather spending excessive amounts of money. Clubs will tend to overspend in order to obtain and retain the best players and in this way increase the probability of sporting success. FFPR will affect clubs’ strategies to maximize sporting success, as it limits clubs’ spending opportunities. 
The paper proceeds as follows. Section II will explain Financial Fair Play Regulation. Section III will continue with the factors influencing sporting success; specifically those factors FFPR will have an impact on. Section IV will showcase empirical analyses about associations between revenue, homegrown players, and sporting success. Finally, section V will finish with implications for football clubs, i.e. guidelines, and some concluding remarks.

II. Financial Fair Play Regulation
The UEFA’s decision in 2009 to implement FFPR was a response to developments in the football industry, which the UEFA thought to be destructive for European football. UEFA (2009a) notes that football revenue has an increasing trend, despite the general economic recession. However, alarming is that costs also have been increasing, resulting in an aggregate net loss of €1.2 billion in European football competition for financial year 2009. This amount increased to €1.6 billion in the succeeding year, in which one out of four clubs spend €6 for every €5 of income (UEFA, 2010a). Besides the surge of losses, there is also more dispersion between the richest and poorest clubs. More and more clubs are dependent on investors, resulting in severe problems once they experience liquidity shortfalls, affecting their sporting success as well. Other clubs are financially rising by virtue of external financers, such as sheiks and billionaires (e.g. S. Berlusconi for AC Milan, R. Abramovitch for Chelsea FC) (Vöpel, 2011). As a result to these different sources of financing, clubs are diverging where budgets are concerned and the competitive balance is being distorted. 
Criteria
UEFA’s (2010a) FFPR aims to solve the problems, to attain sustainability in football, and to encourage clubs to mind their spending and reach a balance between income, expenditure and investment. Hence, the main objectives are the development of youth programs and infrastructure, a good and sound organization and management, integrity in competitions, and a financial fair competition in Europe where deficits are not tolerated (UEFA, 2010c). To bring about the intended effects FFPR has five main criteria and the break-even requirement. The five main criteria, in compliance with the objectives, are divided into: sporting, infrastructure, personnel and administrative, legal, and financial criteria. Moreover, FFPR has a break-even requirement where clubs are not allowed to let the relevant costs exceed the relevant revenue, which is assessed over a period of three years.
 Relevant expenses consist of cost of sales, employee benefit expenses and other operating expenses, cost involved with retaining or acquiring players registrations, finance cost and dividends. Relevant income on the other hand is all income other than non-monetary items or income from non-football operations, and consists of sources of income such as gate receipts, broadcasting rights, sponsorship and advertising (UEFA, 2010c). The break-even requirement only applies to the former specifications, since these are good expenditures. In addition, clubs without wealthy external investors would otherwise have a disadvantage in complying with the break-even requirement, when revenue allows for patrons’ investments (Vöpel, 2011). However, these wealthy outsiders are able to invest in youth programs or infrastructure, promoted by UEFA and not part of the relevant expenditures, which might be beneficial by increasing future relevant income (see Geey, 2011).
 
The rules thus act as a constraint on clubs’ balances. This is specifically of interest for acquiring and retaining players, i.e. FFPR creates a limit on transfer fees and salaries (a large proportion of clubs’ costs, see e.g. Deloitte, 2009a). It will affect clubs with weaker balances to a greater extend than financial healthy clubs. Consequently, the financial and sporting balance in the market will most probably be affected. Foremost, FFPR will affect European club competitions and clubs targeting participation on these stages. This is caused by the regulation only concerning clubs applying for a license of the UEFA, a necessity to participate in the Champions League and the Europa League. Danger of FFPR’s limited influence is that clubs can decide to target sporting success in the own league by large investments in players (running deficits), while foregoing European football in the near future. Clubs will decide upon this when being a national champion is financially more beneficial than participation in Europe (Geey, 2011). A fair and balanced competition by means of the break-even requirement will then not be achieved. In order to solve problems such as this the football market should ask for similar regulation within leagues.
Other issues

Although beyond the immediate scope of this paper the literature mentions several issues relating to FFPR. The debate exists about FFPR’s capability to solve the problems and whether it is the optimal policy. Vöpel (2011) states that dispersion between clubs will be solved on a European level, but will worsen within leagues. He claims that FFPR protects established clubs, who consequently have an advantage over non-established clubs. This comes about by non-established clubs having a hard time to close the gap with the national champions, as the break-even rule constraints them in utilizing external funds. In other words, he believes that non-established (i.e. smaller) clubs will be affected to a larger extend by the rules. Moreover, the established clubs are in an upward spiral of income and sporting success (see section III), which cannot be stopped or attained by smaller clubs (Sass, 2012).
When a license to play in European competitions is being refused, because of requirements not being met, clubs can take legal actions. Geey (2011) goes into great detail about the possibilities for clubs to use competition law, but concludes that competition law cannot be used as an effective measure to fight exclusion. 
Finally, FFPR as optimal policy is at debate. Other policies are available and recommended, for examples salary caps (common in the US). However, UEFA (2010a) opts for ‘wider’ regulation since “although salaries may be important, [but] they are not the only costs that football clubs face, hence the need for a break-even rule covering all cost rather than a salary cap”.
Summary
Financial Fair Play regulation, implemented by UEFA in 2009, aims to attain a football market with financially healthy and fair competitions. FFPR will pose constraints on operating practices, especially for clubs that have spending habits in excess of their income. UEFA expects the regulations to positively influence competitive balance and sustainability in football. Debate still exists whether it is the optimal policy to solve the financial and sporting inequality. When the regulation has been in full effect for a period of time a real assessment can be made of its effectiveness. 

In the next section factors affecting sporting success will be discussed.
III. Sporting success

Clubs must change their operating practices to fulfill FFPR and obtain a license to compete in Europe. Clubs can simply reach the break-even requirement of FFPR by increasing revenue, often already the objective, or decreasing their costs, typically not the objective. Besides the break-even requirement the rules provide an incentive to invest in a youth program and infrastructure. Development of a training program is a complement to UEFA’s established homegrown player rule. This rule obliges clubs, from season 2008/9 onwards, to have a minimum of eight homegrown players in the 25-head-squad. UEFA (2012a) defines a homegrown player as one who has been trained for at least three years between the age of 15 and 21 by a club in the national association. Although at least 50% of the eight must be trained at the own club (i.e. club grown), clubs are not bound to put any of the homegrown players in the line up or on the match day sheet. 
FFPR will be an advantage for clubs that were financially healthier, by virtue of fewer adjustments that are necessary. Lago et al. (2006) point out that France is characterized by tight financial regulation and that Germany knows an ownership structure with little financial speculation. They note that clubs from these countries have been less successful in Europe, while clubs in lighter regulated leagues, such as England, Spain, and Italy, have higher spending levels and hence have had better results. Therefore, it can be assumed that FFPR will impact clubs in heavily regulated leagues, whom do not or barely have to adjust, to a far lesser extend than clubs in lightly regulated leagues. 
Sporting success is dependent on several factors. Critical is the competitive balance and a club’s relative abundance of talent, i.e. ‘how does Real Madrid CF’s skills compare to Arsenal FC’. Furthermore, the establishment of a qualitative good team is of importance. This process is dependent on various factors, among others a youth program, individual superstars and their accompanied wages and transfer fees, and the optimal team composition. Nevertheless, as clubs are aiming for sporting success rather than profits, wage expenditures and transfer fees are hard to suppress (Frick, 2007). Increasing revenue is the preferred channel to adhere to the break-even requirement. Finally, several other (un-) controllable factors are of importance to sporting success. Luck, the referee, management and coaching ability, and tactics are for example important factors (Papahristodoulou, 2007). Despite being of relevance these last factors lie beyond the scope of this paper.

Competitive balance

Sporting success is largely dependent on one club’s relative strength compared to others (Cairns et al., 1993; Sass, 2012; Fort & Winfree, 2009). Competitive balance has been extensively discussed in the literature, and is defined by Owen et al. (2007) as “the degree of equality of the playing strengths of teams”. Contrary to regular markets, where entities often want to obtain monopoly power, the football market is distinct. Rottenberg (1956) and Neale (1964) were the first to establish that the sports market is a ‘peculiar’ market, as a sports market will never aim for and result in monopoly since clubs need one another to jointly produce an output (i.e. bilateral dependency). 
Avgerinou (2007) states that uncertainty of outcome is necessary in the short run, which is provided by a high competitive balance, to attract people (i.e. customers) to matches and generate gate and broadcasting revenue. However, in my opinion this is of greater relevance to profit-maximizing agents but less to agents maximizing sporting results. It is therefore of importance to have a clear distinction between win-maximizing agents, i.e. clubs aiming for sporting success, and profit-maximizing agents, i.e. agents maximizing profits. European clubs, in contrast to American institutes, are often defined as win-maximizing agents (the assumption of this paper) and would therefore be rather ‘on top’ of the competitive imbalance (i.e. dominate).
Immense transfer fees to obtain players (i.e. buy success), e.g. Cristiano Ronaldo moved for €92 million (£80m) from Manchester United FC to Real Madrid CF (UEFA, 2012b), have characterized the market. The imbalance between revenues within and between leagues causes clubs with deep pockets to be able to acquire expensive talented players. These clubs start hoarding players, in other words they buy players so others cannot, or they bid up prices to weaken opponents. 

Hoarding of players has its limitations on sporting success, as only 11 players can be in the line up (i.e. after some point adding an extra unit of talent leads to lower returns of sporting success. Solberg & Haugen (2010) state that hiring extra talent increases both sporting success and revenue. According to them revenue will increase at a decreasing rate, that is to say that the first unit of talent generates more revenue than for example the tenth unit of talent. They note that the optimal amount of talent differs between profit-maximizing and win-maximizing agents. The former will set marginal revenue equal to marginal cost, as is common in most industries. By contrast the latter will hire more talent and will operate at ‘break-even’ (assuming there are no wealthy external investors and excluding running deficits), where average revenue equals marginal cost. This strategy is riskier, as “unexpected reductions in revenues or cost increase will cause a deficit if it is impossible to offload talent”. Hence, one can state that additional talent in a team (i.e. increased quality) increases the probability of success (not a guarantee for success, see UEFA, 2009a) but at a diminishing rate. 

Establishing a team

To construct a qualitatively good team a club has to find the optimal composition of individual players. Clubs have two options when it comes to obtaining players. First, they can acquire players from other clubs by paying transfer fees and offering players a contract (i.e. buy). Second, players can come up through the own youth program, which does not require transfer fees to be paid and is hence more profitable in the long run (i.e. build).

Previously clubs possessed the power in the players market and could extract economic rents. However, increased competition has shifted this power in the direction of the players (Avgerinou, 2007). The market mechanism of the transfer market causes higher quality players to cost more (Szymanski, 1998). The market can be compared to any other normal goods market where the price of a good is determined by supply and demand. As the supply of high quality players is limited (i.e. inelastic supply), an increase in demand will substantially increase the price of a high quality player.

Frick (2007) identifies several players’ characteristics that determine salaries and transfer fees. Age, experience, number of international caps, number of goals last season and position in the field are determinants of salaries. Transfer fees are determined by similar factors in addition to the characteristics of the buying and selling club. In my opinion the determinants can be seen as a measure for players’ quality and can explain why salaries are characterized by such large variations. 

Players’ salaries compromise a large proportion of clubs’ costs (see Baroncelli & Lago, 2006 for Italy; Deloitte, 2009a). UEFA (2009a) observes that in financial year 2009 employee cost in European club football absorbed 64% of revenue. Furthermore, in 15 leagues the employee cost – revenue ratio exceeded 70%, while 73 clubs in more than 50% of the countries reported cost in excess of 100% of revenue. 
FFPR pushes clubs to cut down on their cost and wages to break even. Consequently, clubs will tend to be less successful from a sporting perspective, by virtue of the positive relationship between wages and sporting success (Szymanski, 1998; UEFA, 2009a). Szymanski (1998) looked at the associations of revenue, profit, and wage expenditure with sporting success (i.e. league position) for 69 clubs in the season 1996/7 in England. He concludes that profit has no relation to sporting success, while the components it is made of, revenue and cost do. Better league performance leads to higher revenue and increased wage expenditure leads to better league performance. 78% of the variation in league position could be explained by wage expenditure. Hoehn et al. (1999) present similar associations, based on data of 39 clubs between 1978 and 1996. The same associations are presented, except that wage expenditure was taken as a ratio of a club relative to the average of the other clubs, as league performance is influenced by relative rather than absolute measures. They show a strong association, where variation in league position is explained for 92% by wage expenditure relative to the mean.
 

Once clubs are forced to cut back on their wage expenditures (as is the case with FFPR), the quality of their players will decrease unless the whole market aims to reduce the wages. The latter is highly unlikely due to a lack of coordination and clubs trying to maximize sporting success irrespective of costs. 

Baroncelli & Lago (2006) provide several ways to reduce the employee cost bill. First, clubs can reduce the size of their squad, which logically reduces the total wage bill. Secondly, they advise clubs to refuse paying intermediaries, i.e. agents representing players.
 A third solution according to them might be the investment in youth players and players from emerging countries. 

Another option, related to the latter, is the development of youth programs, already stimulated by UEFA’s homegrown rule. These programs will reduce the need for clubs to pay high transfer fees to obtain players from other clubs. As far as I know literature has been limited, rather absent, on the association between youth development programs and sporting success. However, in practice an association can be seen. For example FC Barcelona is said to have a well-established youth academy with La Masia.
 They repeatedly have had European success, being in 5 out of 7 semifinals of the Champions League in the last 7 years, and winning three times (uefa.com). In the last two semifinals and final, 71% of the players in the starting line up were homegrown, as defined by UEFA.
 An indication of their youth program’s quality is that the three finalist of the Ballon d’Or of 2010, an award for the best player in the world, are all products of the youth academy (Messi, Iniesta and Xavi) (FIFA, 2010). Hence, it seems that a well-established youth academy may influence sporting success. 

Investing in a youth academy might be the key to sporting success under the break-even requirement. These investments do not constitute relevant cost as defined by UEFA’s FFPR, and are therefore not relevant to applying for a license for European football.
  First, investments may positively influence future sporting success. In addition, it reduces future relevant cost as defined by FFPR, due to lack of transfer fees that need to be paid. Finally, by developing high quality players the club creates value that might be exchanged for income once a player is sold.
Generating income

The literature lacks evidence whether sporting success affects income or revenue determines sporting success. According to Baroncelli & Lago (2006), Barajas et al. (2005) and Deloitte (2008a) revenue and sporting success are associated in a virtuous circle, where revenue affects sporting success and vice versa. Sporting success positively affects revenue by means of two processes. Winning leads to more media coverage, enhancing the brand name. Consequently, income from advertising, sponsorship and merchandise tends to increase. In addition, qualifying for European competitions by having success in the own league leads to participation premiums, more ticket sales and revenue from selling broadcasting rights (Stadtmann, 2003; Samagaio et al., 2009).
 The increase in revenue by qualifying for European competition is displayed by Solberg & Haugen (2010). They show that for Helsingborg, a Swedish club, the revenue in the year of Champions League participation was considerably higher than the surrounding years (109.0 vs. 60.4 and 64.3 million SEK [Swedish Krona] in the year before and after respectively).

Increased revenue on the other hand enables clubs to spend more on wages and transfer fees, acquiring better players and consequently increase the probability of success. 

In order to trigger the circle Baroncelli & Lago (2006) state that great financial resources are required. They observe that most Italian clubs were not able to achieve this when a financial football crisis asked for it, and conclude that only few clubs are capable to obtain this. In recent years one can indeed observe that teams such as Chelsea FC and more recently Manchester City FC, seem to be able to obtain sporting success following substantive investments of outside investors and start the virtuous circle of revenue and sporting success. 

To have a higher probability of sporting success in Europe, a club has to be qualitative stronger than its opponents. Revenue is an important factor to achieve this. However, clubs participating in the Champions League (and Europa League) all benefit from the higher revenue the tournament generates. Therefore, differences between those clubs in revenue and ability to acquire superstars mainly lie in revenue obtained in the home league and better exploitation of the opportunities available to them. 

UEFA (2010a) splits income into four categories: broadcast revenue (35% of €12.8bn in 2010), advertising and sponsorships (25%), gate receipts (21%), and commercial and other income (19%).
 Generating revenue from these sources is in compliance with FFPR, as it satisfies the definition of relevant income for the break-even requirement. Hence, clubs have to increase these revenue sources. 

First, different leagues are characterized by their own rules concerning broadcasting rights. Spanish clubs can sell the broadcast rights individually, in Italy some broadcast revenues are redistributed, while fully centralized rights characterize England, France and Germany. England and Italy have the largest broadcast contracts for domestic championships, where the former also generates high income from international rights revenue (>20%) (UEFA, 2009a). Nevertheless, other than Spain the clubs are limited or unable to change their broadcasting revenue individually. Hence, Spanish clubs are able to obtain a competitive advantage in this area.

Furthermore, gate receipts are a source of income. England and Spain generated the most income per attendee in 2009/10, while Germany had relatively low ticket prices but high attendance numbers (>90%). By contrast, France and Italy are characterized by low attendance figures (UEFA, 2010a). Baroncelli & Lago (2006) suggest increasing attendance by means of using more differential pricing policies,
 based upon differences in consumer characteristics, e.g. age. Moreover, ticket prices could vary with respect to match importance.
 

Clubs could expand their stadiums or invest in new stadiums and infrastructure, increasing their capacity (Stadtmann, 2003). Especially, external funds from wealthy investors can be used for these operations, as these costs are not defined as relevant cost under FFPR.

Sporting success will also increase the income from sponsorship, advertising and merchandising. In addition, good business strategies in these fields are essential to give clubs a competitive advantage. By broadening the geographic market clubs can increase the revenue from these sources. Especially, English and Spanish clubs, which are popular outside Europe (e.g. Asia and Africa), have great business opportunities.
Summary

European clubs can be regarded as win-maximizing agents. To guide clubs to not only focus on sporting success, but also on financial health, UEFA has implemented FFPR in the football market. Clubs running deficits need to adjust operating practices, decreasing costs or increasing revenue, to comply with FFPR and be allowed to compete in Europe. In already (financially) heavily regulated leagues, such as in France and Germany, the FFPR will have less impact compared to lighter regulated leagues such as in Spain, England, and Italy. 
Decreasing wage expenditure to break-even will negatively impact sporting success (unless FFPR is also implemented within leagues).  However, clubs have numerous opportunities to increase revenue. Revenues and sporting success are associated in a virtuous circle, where revenue positively affects sporting success and vice versa. In order to trigger the circle great financial resources are required. 

The regulation, in addition to UEFA’s established homegrown player rule, also provides an incentive to invest in youth education. Players can come up through a club’s youth program, which will not require transfer fees to be paid and is hence more profitable in the long run. 
The next section will empirically test factors affecting sporting success. First, it will be tested whether revenue is also positively associated with sporting success when it concerns the best clubs in Europe. The second question to be tested is whether playing with more homegrown players, gives clubs a sporting disadvantage. 
IV. Empirical models
In order to provide pointers for clubs who aim for European success under FFPR in addition to section III, several empirical associations will be tested in three models. Specifically the impact of revenue, an important factor in FFPR, and ‘local’ talent in a team, influencing cost of players and related to investments in youth programs, on sporting success in Europe will be tested. It provides an extra indication where opportunities lie to be successful. The football market has been modeled multiple times, where the focus has often been on either league results or national success, i.e. on a country basis. Little attention has been given to European competitions other than in combination with league results. However, this is an area where FFPR has a major impact, because clubs can only participate in European competitions when they possess a license, which is exclusively awarded to those clubs that comply with FFPR. 
Data and methodology

MODEL 1 tests the relationship between revenue and the dependent variable sporting success. Revenue is obtained from Deloitte’s Football Money League reports (2005a-2012a) for the seasons 2003/4 to 2010/11 (see appendix table 2). The sample for which the data is extracted consists of 18 clubs (for all models), each originating in one of the “big 5”, i.e. the five largest leagues in Europe.
 The clubs have consistently been in the top ranking of richest clubs (8x), except for Hamburger SV, Olympique de Marseille (both 7x) and Vfb Stuttgart (5x). The revenues are ‘extracted from the annual financial statements … or direct sources … Revenue excludes player transfer fees, VAT and other sales related taxes. In a few cases … made adjustments to total revenue figures to enable … a more meaningful comparison …” (Deloitte, 2012a). 

MODEL 1 uses the UEFA club coefficient ranking (CC) points obtained from [uefa.com], which measures sporting success of a club in Europe (i.e. Europa and Champions League) based on a point system plus 20% of the association’s coefficient
, as the dependent variable (see appendix table 3). The independent variable is revenue that has been normalized to the maximum revenue for the corresponding season. A club’s normalized revenue (year T) over the period 2003/4 - 2009/10 is set against the moving average of the UEFA points (CCMA) in the two succeeding years (T+1 and T+2), in order to test whether revenue leads to sporting success. A lag is taken for revenue to diminish the effect sporting success has on revenue in the same year, which was established to exist in section III.
 To correct for flukes in sporting success a moving average of two years is taken. With SPSS (version 20) a univariate Ordinary Least Square (OLS) regression analysis is applied to the cross sectional data of 126 data points. Significance level is set at ( = 0.05.

In addition, to see whether the results are robust against different ways of normalization, similar tests will be done with the log of revenue normalized to the maximum, revenue normalized to the mean, and revenue normalized to the median instead of the maximum. 


MODEL 2 and 3 are both based on Tullock’s (1980) contest success function (CSF) theory, applied in the sports industry by among others Szymanski (2003), Fort & Winfree (2009), and Dietl et al. (2008). The sports applied CSF theory implies that the probability of success is a function of a club’s investment in quality compared to the total investment in quality in the industry. As MODEL 2 and 3 compare the probability of success between two clubs the CSF can be represented by the following logistic formula:
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W is the probability of success and X represents the investment in quality (measured by e.g. revenue, wage, or number of goals). ( Is the discriminatory power of the CSF and determines to what extend a club can influence the probability of success through X. It also reflects the importance of luck according to Dietl et al (2008). Clubs’ opportunity to influence probability of success by investing in X increases the higher ( is, while X cannot influence probability of success when ( = 0. In both MODEL 2 and 3 the assumption is being made that ( = 1, in accordance with the general application of the CSF in sports economics (Fort & Winfree, 2009).

Probability of success in both MODEL 2 and 3 is obtained by the head-to-head results in the Champions League that are taken for the 18 clubs over the seasons 2004/5-2011/12. These results are obtained from [uefa.com]. Generally, each encounter has two matches: a home and an away match, unless it is the final (1 match on neutral ground). A match is worth two points in this model; the winning party gets two and the losing party zero, with a tie each obtains one point. The probability of success is then determined by each encounter, i.e. can be based on one or two matches. In addition, two different point systems (see appendix table 1 for an overview) are tested as well.

MODEL 2 tests the relationship between revenue (R) ratio (expected probability of success for the club dominating in revenue according to Tullock’s CSF) and probability of success (realized) in the Champions League the following season. 
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A lag is taken for revenue to see whether dominance in revenue this year affects probability to win tomorrow (in line with MODEL 1). First, it will be tested whether there is an association between the two variables, Pearson correlation (significance level P=0.05). In a second analysis the presence of an association will be tested in different ranges of revenue ratios. A one-way ANOVA (P= 0.05), with Tukey as post-hoc test, will test whether one or more means differ significantly from the others. Expected is that the larger the difference is in revenue, i.e. the higher the ratio, the higher is the average probability of success. The ranges are divided as follows:
	ANOVA - Revenue ratio for dominant club

	Type
	Range
	# Cases

	1
	0.50-0.54
	22

	2
	0.55-0.59
	25

	3
	0.60-0.64
	22

	4
	0.65-0.69
	22

	5
	≥0.70
	17


Moore et al. (2009) state that the one-way ANOVA (just as the t-test for two means) is quite robust to violations of the assumptions of a normal distribution within groups and equal variance. Violations would reduce the reliability of the results. Therefore, also a non-parametric Pearson Chi-Square test (and gamma-test) at 5% significance level is done.
 The two variables are each divided into three ordinal categories. The probability to win is divided into low (<0.5), equal (=0.5), and high (>0.5) probability to win. The revenue ratios are divided as follows:

	Chi-Square - Revenue ratio for dominant club

	Type
	Range
	# Cases

	1
	0.50-0.57
	38

	2
	0.58-0.64
	31

	3
	(0.65
	39


MODEL 3 tests whether the amount of homegrown players on the field for a club compared to the total number of homegrown players on the field influences the probability to win in Champions League encounters. A player is homegrown (HG), as defined by UEFA (2012a), when he has been with a club in the association between the age of 15 and 21 for three years.  
In order to obtain this data, first for each match (208 matches in 108 different encounters) the starting line up was extracted from [uefa.com]. Then for each team it was defined how many homegrown players they had according to UEFA’s rule (players’ history are mostly obtained from [kicker.de]). The ratio is then calculated for each encounter (again can be for one or two matches). The question is whether being more dominant in amount of homegrown players leads to a lower probability of sporting success compared to the opponent. 

First, it will be tested whether an association is present between the two variables. Furthermore, ranges have been constructed to test whether being more dominant in amount of homegrown players on the field is related to the average probability of success. It is expected that being more dominant in amount of homegrown players, leads to an average lower probability of success. A one-way ANOVA (P= 0.05), with Tukey as post-hoc test, will test whether one or more means differ significantly from the others. The ranges are divided as follows:
	ANOVA - % Homegrown for dominant club

	Type
	Range
	# Cases

	1
	0.50-0.54
	30

	2
	0.55-0.59
	22

	3
	0.60-0.64
	23

	4
	0.65-0.69
	12

	5
	≥0.70
	21


The one-way ANOVA is quite robust to violations of the assumptions of normality in groups and equal variance, but violations would reduce the reliability of the results (Moore et al., 2009). Therefore, also a non-parametric Pearson Chi-Squared test (and gamma-test) at 5% significance level is done. The two variables are each divided into three ordinal categories. The probability to win is divided into low (<0.5), equal (=0.5), and high (>0.5) probability to win. The homegrown ratios are divided as follows:

	Chi-Square - % Homegrown for dominant club

	Type
	Range
	# Cases

	1
	0.50-0.57
	47

	2
	0.58-0.64
	27

	3
	(0.65
	34


Results 
MODEL 1

Over the period 2003/4-2009/10 revenue has been increasing, a one-way ANOVA test shows that the means of revenue in million Euros per season differ significantly with P= 0.049 (Levene’s test shows similar variances). The maximum revenue increased from €259 million in 2003/4 to €438.6 million in 2009/10, an increase of 69%, while the mean increased with 52% (see appendix figure 2). In order to be able to compare the data across seasons, revenue in millions has been normalized to the maximum revenue (REVNZD) of that season. A one-way ANOVA test shows that the normalized means (P = 0.939) and variances (P = 0.886) are not significantly different over the seasons. The dependent variable moving average of UEFA points (CCMA) does not show significant differences between seasons’ averages either (P = 0.288). The plot in figure 1 (below) of the two variables presents the normalized revenue for year T on the X-axis and the moving average of the UEFA club coefficient points for the two succeeding years, T+1 and T+2, on the Y-axis. It can be observed that a quadratic function has the highest explanatory power (R Square). With a correlation of 0.61, the normalized revenue explains 37% of the variation in UEFA points’ moving average. Furthermore, the residuals are normally distributed and no heteroscedasticity seems to be present.
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A quadratic regression analysis shows that the following regression equation applies with both coefficients being significant at 5 %:
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An increase in normalized revenue (REVNZD) increases the moving average of the UEFA club coefficient points (CCMA) over the coming two years (T+1 & T+2), however it does so at a diminishing rate.

A log of the normalized revenue to the maximum may be an alternative for the quadratic function. With R-Square of 0.356 for a linear fit it has a similar explanatory power as the quadratic function. (See appendix figure 3 for scatter plot and table 4 for regression analysis.) Furthermore, for both revenue normalized to the mean and median the linear and quadratic functions have an explanatory power between the 37.1% and 41.4%. The linear regressions also show significant coefficients at 5%.
 These results imply that the findings of a relation are robust.
To see whether a similar relationship also applies to each season, seasons’ revenue has been regressed to CCMA (seven regressions). It can be observed that a similar significant quadratic relationship does not apply to all seasons individually. However, a linear relationship is significantly present each season and robust over time (see appendix table 5 for results).

MODEL 2: 

The revenue distribution between two clubs is by definition symmetric around 0.5. The maximum ratio found is 0.79 implying that in this instance the dominating club is 3.8 times as large in revenue. A scatter plot showcases all data points (see appendix figure 5). The Pearson correlation coefficient is 0.236 (P= 0.014). This implies that a linear relationship is present. Similar results are obtained when one changes the point system to establish the variable probability of success (see appendix figure 6).
The second analysis tests whether the average probability to win differs when a club becomes more dominant with respect to revenue. The ratio of revenue for the dominant firm has been divided into five groups. A one-way ANOVA test assumes that the scores of the different groups are normally distributed and that variances between groups are equal, which is partly violated in the test.
 

The test shows that the means do significantly differ at 5% with P = 0.015 (see appendix table 7). Especially the mean of group 3 (0.4432) significantly differs from group 5 (0.7353) with P = 0.026, while group 1 (0.500) and 5 show a difference in means at P = 0.115.
 Hence, the average probability of success changes when a club becomes more dominant in revenue. The results are fairly robust to changes in assigning different points to results within encounters (see appendix table 7 for the two other point systems).

The Chi-Square test confirms that the variables of probability to win and revenue ratio are associated (Pearson Chi-Square value of 13.783 at P = 0.008). The indication produced by the gamma statistic (i.e. ordinal by ordinal) is that there is a positive correlation of 0.381 (P= 0.002). (See appendix table 8.)

MODEL 3

A scatter plot shows all data points of homegrown ratio and probability to win (see appendix figure 7). The linear Pearson correlation coefficient is 0.103, but not significant with P = 0.289. This implies that no relation is present between being dominant in number of homegrown players on the pitch and probability to win. When the point system for the variable probability of success is changed similar results are found (see appendix figure 8).
The one-way ANOVA test also shows that no relation is present. The means probability of success over the different ranges of dominance in percentage of homegrown players on the field, do not significantly differ with P = 0.441 (see appendix table 10).
 Therefore, no relationship between the percentage of homegrown players and average probability of success is present.
However, a one-way ANOVA test shows that the mean percentage of homegrown players on the pitch between countries significantly differs (P = 0.000). A post-hoc Tukey test provides that England is characterized by the lowest average percentage of homegrown players in the starting line up, while France has the highest average percentage. 
The Chi-Square test confirms that the variables of probability to win and homegrown ratio are not associated (Pearson Chi-Square value of 2.500 at P = 0.645; gamma statistic 0.157 at P = 0.223). (See appendix table 11.)

From all the players that have been in the starting line up over the years the average percentage of homegrown players is 42.1%, that is 4 out of 10 players that have been in the line up at least once came up through the youth program of a team in the association. The average percentage of players that were already at the club between the age of 15 and 21 for three years, i.e. club grown players, is 15.5%. Furthermore, from all homegrown players 78.9% were international, while for club grown players 79.2% have had international caps (see appendix table 12).
 
In addition, from 6 of the 18 clubs it can be observed that they on average have had a higher percentage of club-grown players than league-grown players over the years. This may give an indication of the quality of the youth program relative to other clubs in the league.
Conclusions and discussion

Higher revenue leads on average to more UEFA points in the two proceeding years, as seen in MODEL 1. That is the more revenue a club has in year T the more European sporting success on average it will experience in the coming two years, T+1 and T+2. This can be explained by that clubs with more revenue are able to buy higher quality players that increase the quality of a team and thereby bring the club sporting success. This is in accordance with findings from Barajas et al. (2005). They state that the more revenue a club possesses, the more it can spend, and consequently it will experience a higher probability of sporting success.  

The quadratic regression has the highest predictive power to sporting success. Above a certain threshold higher revenue leads to lower extra sporting success. This diminishing return can be explained by three factors. First, there is a limit to the amount of UEFA points a club can obtain. Second, clubs have a spending profile that consists mainly out of transfer fees and wages, but not all revenue is absorbed by these costs. UEFA (2010a) found that employee cost absorbed 64% and net transfer cost 7% of revenue for the financial year 2010. This indicates the relative high expenses, but does not demonstrate that revenue of the wealthiest clubs is completely invested in players. Finally, after a threshold talent N+1 adds less than N. The constraint on added value the Nth player has, can be contributed to the limited amount of players that can influence a match outcome, between the 11 and 14 players. 

Very high revenues can even have a negative influence on sporting success, because acquiring the best players (and too many) does not necessarily build the best team. Factors such as egos and less coherence may be gaining importance and negatively affect sporting success.
It can be concluded that on average (group level) the probability to win tends to increase the more dominant a (group of) club(s) becomes with respect to revenue. Tullock’s CSF theory applies in this context for revenue as predictive factor for probability of success in Europe. This is in accordance with the findings in MODEL 1. Nevertheless, the correlation found in MODEL 2 (r=0.236) is rather small compared to MODEL 1 (r=0.61). This may be explained by large variations in probability to win found in MODEL 2. Around 0.5 for revenue ratio one would expect large variations between probabilities to win, as the chance to win would be equal to both clubs. However, the more dominant a club becomes the more likely it would be that the club has more success. 

On an encounter-level, as is the case in MODEL 2, other factors will have a larger impact on sporting success than over a whole season. In football matches, the role of chance and luck, the referee’ decisions, and the managerial and coaching ability and tactical decisions are important parameters (Papahristodoulou, 2007). Head-to-head results will be influenced to a bigger extend by these parameters, while over a season and over all clubs these factors will be more balanced. 

From MODEL 3 it can be concluded that having more homegrown players on the pitch compared to your opponent does not negatively influence the probability of success. This is of relevance for FFPR as they stimulate investment in youth programs to enhance the number of homegrown players on the pitch. In the starting line up of the top 18 teams in Europe the percentage of homegrown players is remarkably high with on average 42.1%, including 15.5% club grown players. An interesting observation is the high percentage, 78.9%, of homegrown players that is international. This implies that top clubs only put homegrown players in the starting line up, when they a a re of high quality and can add value to the team. This could be an explanation for Tullock’s CSF theory not applying to homegrown players and probability of sporting success in Europe. Having stricter (financial) rules seems to have an influence on the number of homegrown players in the squad, as France (tight regulation) has the highest average percentage while England (loose regulation) has the lowest average percentage. 

Having high revenue, sporting success in Europe and a good educational system seem to be able to go together. From the 18 clubs 6 have an equal or higher percentage of club grown players in their starting line up over the years than homegrown players by acquisition (league grown). These clubs, Real Madrid CF, Manchester United FC, FC Barcelona, FC Bayern München, Arsenal FC, and Tottenham Hotspur FC, seem to have a good youth program (on average 82% of their club grown players are international). All, except for the last one, are clubs with frequent European sporting success. In addition, Real Madrid CF and Manchester United FC have had the highest revenue over the last decade. 
Limitations
A limitation of the developed models relating revenues and homegrown players to sporting success is the effect of restriction of range. Only the top 18 clubs in revenues are included in the study. The conclusions are not necessarily valid for clubs with lower revenue. A second limitation is that the collection of the data is cross-sectional. Through the use of lags, endogeneity is less of a problem. However, panel data is the preferred option to infer causal relations.
Finally, the dependent variable for MODEL 2 and 3, i.e. probability of success, is based on a small amount of matches (that is one or two matches). This diminishes the reliability of the outcome and therefore the quality of the relation.

V. Implications and concluding remarks
Based on the analysis in section II (FFPR), III (sporting success), and IV (empirical relations) this section provides guidelines for clubs who target sporting success on a European level. This paper has established that in the football market clubs often act as win-maximizing agents. As a consequence clubs tend to overspend and run deficits in order to “buy” success. As this becomes more common, UEFA has called for new regulation. FFPR’s break-even requirement will push financially unhealthy clubs into changing their financial strategies. The following guidelines are for the most part directed at clubs required to change significantly to comply with the new rules, but are as helpful to healthy clubs.

Guidelines
1) Maximizing utility 

The assumption of this paper that clubs are win-maximizing agents was based on the literature specifying European clubs as such and the market characterized by large deficits underlying this. However, as Sloane (1971) noted, besides win maximizing and profit maximizing a club can maximize its utility, which is according to him based on sporting success and profit. 

To participate on a European level clubs need to comply with FFPR. Therefore, if the ambition is to be successful on a European stage, clubs have to make a transformation into utility maximizing agents, as defined by Sloane. Some leagues have already implemented this strategy by means of more constrictive financial regulation within the league (e.g. Germany and France). 

2) Invest in a youth program.

Investing in a high quality youth training program may be the key to success for clubs. This investment does not constitute relevant cost as defined by UEFA’s break-even rule and can thus be financed by patrons or through loans.
 Returns can only be observed in the long run, as future relevant cost will be reduced (i.e. reduction of transfer fees) and the training of qualitative good players results in value-creation. 

Empirical analysis has established that having more homegrown players (own program and that of others in the league) on the pitch compared to your opponent does not negatively influence the probability of success. It has to be mentioned though that these homegrown players are often of high quality. 

Investing in a youth program gives opportunities to clubs to comply with UEFA’s rules without losing on sporting success.

3) Exploit country specific opportunities

Clubs should increase their revenue stream, by means of exploiting country specific opportunities and thereby creating a competitive advantage in certain areas. Spanish clubs can take advantage of being the only league of the five largest leagues where clubs can sell their own broadcasting rights without distribution of revenue. Consequently, they are able to negotiate the highest prices possible. That is not to say that they earn more from broadcast rights, as leagues such as England seem to be more popular. Furthermore, Italy and France can increase revenue through more gate receipts. These leagues are on average characterized by low attendance figures, and differential pricing can change this outcome significantly.

England and Spain could have a competitive advantage in merchandising and sponsor deals (besides the broadcast rights). This is caused by popularity outside Europe, on continents such as Africa and Asia.

France and Germany, heavily regulated leagues, have a competitive advantage through the implementation of FFPR as they have to make fewer adjustments.
4) Embrace Financial Fair Play Regulation
Clubs should embrace FFPR and push their leagues to implement similar regulation. This is due to, as Frick (2007) noted, the incapability of the market to reduce wages. As wages constitute a large part of expenditure, this should be decreased if expenditures have to go down. At present clubs loose on quality when they want wages to significantly decrease. Literature has proven that lower wages are indeed accompanied by less sporting success, a development win-maximizing clubs do not want to observe.

Therefore, the whole market should target wage (and transfer fee) reduction. But this asks for similar regulation within and across leagues.

Concluding remarks

To give more specific guidelines to clubs and to monitor the impact of FFPR on the football market more elaborate research is needed. Of interest is whether FFPR is effective in restoring competitive balance and enhancing long-term financial stability in European club football. Relevant areas of study are: how to reorganize the operational financial policy at club and league level and how to maximize the efficiency of talent programs at club level. 
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	Model
	Version
	Description

	(1) Normalized revenue vs. moving average UEFA points
	
	Revenue normalized
	

	
	Main (A)
	To the max
	Revenue is normalized to the maximum of the season concerned.

	
	System B
	Log (to the max)
	The logarithm of the normalized revenue to the maximum.

	
	System C
	To the mean
	Revenue is normalized to the mean of the season concerned.

	
	System D
	To the median
	Revenue is normalized to the median of the season concerned.

	
	
	
	
	
	
	
	

	
	
	Point system
	
	
	
	
	

	(2) CSF revenue vs. pr. to win 

& 

(3) CSF homegrown vs. pr. to win
	Main (A)
	Win: 2

Tie: 1

Lose: 0
	The assumption is being made that ( (discriminatory power) is 1. However, at the end of the appendix one can find the results when ( is 0.3, 0.8, or 1.5.

	
	System B
	Win: 3

Tie: 1

Lose: 0
	In line with the points awarded in football.

	
	System C
	System B and a bonus point for having the upper hand in the encounter.
	The bonus point takes into account the amount of goals scored. 

When both teams have equal points after the match at home and away, the goal-difference, in combination with the double counting if goals are scored in an away match, is decisive for proceeding to the next round. 
Bonus:
Group stage: more goals (same amount results in no bonus)
KO stage: going through on goals or shoot out


	
	
	
	


Table 1: Overview of the different models used in the empirical analyses
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Real Madrid CF 40.9% 43.2% 40.9% 40.9% 29.5% 50.0% 34.1% 34.1% 39.2%
Manchester United FC 50.0%  no matches 75.0% 54.0% 57.6% 50.0% 44.3%  no matches 55.1%
FC Barcelona 47.7% 43.9% 47.7% 47.7% 63.6% 59.8% 72.7% 64.8% 56.0%
FC Bayern Miinchen 50.0% 36.4% 53.0%  no matches 36.4% 48.9% 54.5% 68.2% 49.6%
Chelsea FC 37.9% 29.5% 31.8% 33.3% 26.1% 22.7% 25.0% 36.4% 30.4%
Arsenal FC 4.5% 6.1% 22.7% 25.0% 29.5% 31.8% 54.5% 40.9% 26.9%
Liverpool FC 31.8% 36.4% 36.4% 23.9% 15.2% 18.2%  nomatches  no matches 27.0%
AC Milan 38.6% 38.6% 62.1% 59.1%  no matches 54.5% 54.5% 45.5% 50.4%
AS Roma 54.5%  no matches 47.7% 45.5% 54.5%  no matches 59.1%  no matches 52.3%
FC Internazionale Milano 36.4%  no matches 18.2% 4.5% 22.7% 6.1% 15.2% 4.5% 15.4%
Juventus 45.5% 40.9%  nomatches  no matches 50.0% 54.5%  nomatches  no matches 47.7%
Olympique Lyonnais 63.6% 50.0% 61.4% 62.1% 52.3% 60.6% 61.4% 63.6% 59.4%
FC Schalke 04 no matches 31.8%  no matches 56.8%  nomatches  no matches 42.4%  no matches 43.7%
Tottenham Hotspur FC no matches  nomatches  nomatches  nomatches  no matches  no matches 34.8%  no matches 34.8%
Hamburger SV no matches  no matches 36.4%  nomatches nomatches nomatches nomatches  no matches 36.4%
Olympique de Marseille no matches  no matches  no matches 72.7% 63.6% 43.2% 56.8% 80.3% 63.3%
Vib Stuttgart no matches  no matches  no matches 56.8%  no matches 59.1%  nomatches  no matches 58.0%
Manchester City FC no matches  no matches  no matches  no matches  no matches  no matches  no matches 36.4% 36.4%

Mean 41.8% 35.7% 44.4% 44.8% 41.8% 43.0% 46.9% 47.5%

[no matches

no matches played in Europe in the season indicated






Table 3: UEFA club coefficient points between 2004/5-2011/12
Data source: uefa.com
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Figure 4: Normalized revenue to the mean (left) and to the median (right) in year T vs. Moving Average UEFA points (year T+1 & T+2)
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Table 4: Regression outcomes model 1, revenue normalized year T (different versions) vs. Moving Average UEFA points (year T+1 & T+2)
	Model
	Version
	Revenue normalized 
	Linear/ quadratic
	Correlation R
	R-Squared
	Regression: CCMA (T+1 & T+2)
	Sig. Coefficients

	Model 1
	Main
	To the max
	Linear
	.573*
	.328
	CCMA = 7.942 + .0.183 REVNZD + (
	REVNZD 
	.000 *

	
	
	
	Quadratic
	.611 *
	.373
	CCMA = 7.942 + .0.593 REVNZD – 0.003 REVNZD ^ 2 + (
	REVNZD 

REVNZD ^ 2 
	.000 *

.004 *

	
	System B
	Log (to the max)
	Linear
	.596*
	.356
	CCMA = -21.794 + 23.405 LOGREVNZD + (
	LOGREVNZD 
	.000 *

	
	System C
	To the mean
	Linear
	.609*
	.371
	CCMA = 7.228 + 0.108 CREVNZD + (
	CREVNZD  
	.000 *

	
	
	
	Quadratic
	.624*
	.390
	CCMA = 0.927 + 0.245 CREVNZD – 0.001 CREVNZD ^ 2 + (
	CREVNZD 

CREVNZD ^ 2
	.001 *

.057

	
	System D
	To de median
	Linear
	.634*
	.402
	CCMA = 7.027 + 0.108 DREVNZD + (
	DREVNZD 
	.000 *

	
	
	
	Quadratic
	.643*
	.414
	CCMA = 2.640 + 0.199 DREVNZD + 0.000 DREVNZD ^ 2 + (
	DREVNZD 

DREVNZD ^ 2
	.001 *

.120

	
	
	
	
	
	
	
	
	

	
	
	CCMA …
	Club Coefficient Moving Average for the 2 seasons indicated
	
	

	
	
	REVNZD
	Revenue normalized dependent on the model
	
	

	
	
	*
	Significant at 5 %
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	Season revenue
	Variable
	Linear
	Quadratic

	
	Independent: revenue
	Dependent: UEFA points
	R Square
	Coefficient
	R Square
	Coefficient value

	2003/4
	Rev0304
	CCMA0406
	.226
	Rev0304
	.054**
	.334
	Rev0304
	.296*

	
	
	
	
	
	
	
	Rev0304 Square
	(-.100)

	2004/5
	Rev0405
	CCMA0507
	.380
	Rev0405
	.056**
	.569
	Rev0405
	.293**

	
	
	
	
	
	
	
	Rev0405 Square
	(-.001)**

	2005/6
	Rev0506
	CCMA0608
	.241
	Rev0506
	.056**
	.435
	Rev0506
	.369**

	
	
	
	
	
	
	
	Rev0506 Square
	(-.001)**

	2006/7
	Rev0607
	CCMA0709
	.445
	Rev0607
	.053**
	.492
	Rev0607
	.152*

	
	
	
	
	
	
	
	Rev0607 Square
	.000

	2007/8
	Rev0708
	CCMA0810
	.395
	Rev0708
	.052**
	.439
	Rev0708
	.174

	
	
	
	
	
	
	
	Rev0708 Square
	.000

	2008/9
	Rev0809
	CCMA0911
	.668
	Rev0809
	.063**
	.672
	Rev0809
	.093

	
	
	
	
	
	
	
	Rev0809 Square
	.000

	2009/10
	Rev0910
	CCMA1012
	.519
	Rev0910
	.068**
	.530
	Rev0910
	.011

	
	
	
	
	
	
	
	Rev0910 Square
	.000

	
	
	
	
	
	
	
	
	

	
	
	CCMA …
	Club Coefficient Moving Average for the 2 seasons indicated
	
	

	
	
	Rev …
	Revenue for the season indicated
	
	

	
	
	**
	Significant at 5% level
	
	

	
	
	*
	Significant at 10% level
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Figure 6: Scatter plot revenue ratio vs. probability to win – point system B (left) & point system C (right)

	
	System B
	System C

	Pearson correlation coefficient
	.243 (P = 0.011; 2-sided)
	.261 (P = .006; 2-sided)


Table 6: Model 2 testing one-way ANOVA assumptions of normality (Shapiro-Wilk) and equal variance (Levene)
	Group
	Range
	# Cases
	System A: Shapiro-Wilk
	System B: Shapiro-Wilk
	System C: Shapiro-Wilk 

	
	
	
	Statistic
	Degrees of freedom
	Sig.
	Statistic
	Degrees of

freedom
	Sig.
	Statistic
	Degrees of freedom
	Sig.

	1
	0.50-0.54
	22
	.920
	22
	.078 
	.906
	22
	.039 *
	.892
	22
	.021 *

	2
	0.55-0.59
	25
	.889
	25
	.011 *
	.881
	25
	.007 *
	.903
	25
	.021 *

	3
	0.60-0.64
	22
	.908
	22
	.043 *
	.891
	22
	.020 *
	.882
	22
	.012 *

	4
	0.65-0.69
	22
	.838
	22
	.002 *
	.810
	22
	.001 *
	.793
	22
	.000 *

	5
	≥0.70
	17
	.801
	17
	.002 *
	.755
	17
	.001 *
	.719
	17
	.000 *

	
	
	
	
	
	
	
	
	
	
	
	

	Levene Statistic
	
	
	.813 
	
	
	.827
	
	
	.808

	
	
	
	
	
	
	
	
	

	 
	
	*            Significant at 5%  (H0: the groups follow a normal distribution)
	
	


Table 7: One-way ANOVA – revenue ratio vs. mean probability of success (systems main (A), B, and C)
	
	
	
	System A
	System B
	System C

	Type
	Range
	# Cases
	Mean Pr. success
	Mean Pr. success
	Mean Pr. success

	1
	0.50-0.54
	22
	.5000
	.4955
	.4782

	2
	0.55-0.59
	25
	.6100
	.6160
	.6196

	3
	0.60-0.64
	22
	.4432
	.4364
	.4259

	4
	0.65-.69
	22
	.6705
	.6909
	.7032

	5
	>0.70
	17
	.7353
	.7471
	.7582

	Total
	
	108
	.5856
	.5907
	.5902

	Levene statistic Sig.
	
	.813
	.827
	.808

	ANOVA Sig.
	
	.015
	.011
	.006


Table 8: Chi-Square statistics & Contingency table - revenue ratio vs. low, equal or high probability to win
	Test
	Statistic
	Degrees of freedom
	Significance

	Pearson Chi-Square
	13.783
	4 DOF
	.008

	Gamma (ordinal-by-ordinal)
	.381
	-
	.002

	Ranges revenue dominance
	
	Probability to win
	Total

	
	
	Low (< 0.5)
	Equal (=0.5)
	High (> 0.5)
	

	0.50-0.57
	Count
	12
	13
	13
	38

	
	Expected Count
	9.9
	9.9
	18.3
	38.0

	0.58-0.64
	Count
	10
	10
	11
	31

	
	Expected Count
	8.0
	8.0
	14.9
	31.0

	(0.65
	Count
	6
	5
	28
	39

	
	Expected Count
	10.1
	10.1
	18.8
	39.0

	Total
	Count
	28
	28
	52
	108

	
	Expected Count
	28.0
	28.0
	52.0
	108.0


[image: image15.png]ts

ngavpoin

Movi

40.00

30.00

20.00

10.007

.00

R? Quadratic =0.359
R? Linear = 0.358

logrevnzd





[image: image16.png]%, "097 % eo% %, e%& %, %, >
?0 ?0 /0 ?0 ?0 ?9 <J0 /99 4’@
Club Count % %s % % % %o % 1 K
Real Madrid CF Spain 236.0 275.7 292.2 351.0 365.8 401.4 438.6 479.5| 355.03
Manchester United FC England 259.0 246.4 242.6 3152 3248 327.0 349.8 367.0{ 303.98
FC Barcelona Spain 169.2 207.9 259.1 290.1 308.8 365.9 398.1 450.7| 306.23
FC Bayern Miinchen Germany 166.3 189.5 204.7 2233 2953 289.5 323.0 321.4 251.63
Chelsea FC England 217.0 220.8 221.0 283.0 268.9 2423 2559 249.8| 244.84
Arsenal FC England 173.6 171.3 1924 263.9 264.4 263.0 274.1 251.1| 231.73
Liverpool FC England 139.5 181.2 176.0 198.9 2109 217.0 2253 203.3| 194.01
AC Milan Italy 2223 234.0 238.7 2272 209.5 196.5 235.8 2351 224.89
AS Roma Italy 108.8 131.8 127.0 157.6 175.4 146.4 122.7 143.5( 139.15
FC Internazionale Milano Italy 166.5 1772 206.6 195.0 1729 196.5 2248 211.4| 193.86
Juventus Italy 215.0 229.4 2512 1452 167.5 203.2 205.0 153.9| 196.30
Olympique Lyonnais France 71.6 92.9 127.7 140.6 155.7 139.6 146.1 132.8| 125.88
FC Schalke 04 Germany 914 97.4 1229 114.3 148.4 124.5 139.8 202.4| 130.14
Tottenham Hotspur FC England 100.1 104.5 107.2 153.1 145.0 132.7 146.3 181.0( 133.74
Hamburger SV Germany 70.0 74.9 101.8 120.4 1279 146.7 146.2 128.8( 114.59
Olympique de Marseille ~ France 88.0 65.0 84.8 99.0 126.8 1332 141.1 150.4 111.04
Vib Stuttgart Germany 72.0 63.0 63.0 87.8 111.5 99.8 114.8 95.5 88.43
Manchester City FC England 93.5 90.1 89.4 84.5 104.0 102.2 152.8 169.6] 110.76
Mean 147.77 158.50 172.68 191.67  204.64  207.08 22446  229.29
Maximum 259.0 275.7 2922 351.0 365.8 401.4 438.6 479.5
Minimum 70.0 63.0 63.0 84.5 104.0 99.8 114.8 95.5




Figure 8: Scatter plot homegrown ratio vs. probability to win – point system B (left) & point system C (right)

	
	System B
	System C

	Pearson correlation coefficient
	.093 (P = 0.340; 2-sided)
	.085 (P = .381; 2-sided)


	Group
	Range
	# Cases
	System A: Shapiro-Wilk
	System B: Shapiro-Wilk
	System C: Shapiro-Wilk 

	
	
	
	Statistic
	Degrees 

of freedom
	Sig.
	Statistic
	Degrees of freedom
	Sig.
	Statistic
	Degrees of freedom
	Sig.

	1
	0.50-0.54
	30
	.855
	30
	.001 *
	.839
	30
	.000 *
	.827
	30
	.000 *

	2
	0.55-0.59
	22
	.920
	22
	.076
	.905
	22
	.038 *
	.907
	22
	.040 *

	3
	0.60-0.64
	23
	.904
	23
	.031 *
	.888
	23
	.015 *
	.882
	23
	.011 *

	4
	0.65-0.69
	12
	.880
	12
	.087 
	.848
	12
	.035 *
	.824
	12
	.018 *

	5
	≥0.70
	21
	.922
	21
	.095 
	.912
	21
	.060 
	.923
	21
	.099 

	
	
	
	
	
	
	
	
	
	
	
	

	Levene Statistic
	
	
	.485
	
	
	.412
	
	
	.393

	
	
	
	
	
	
	
	
	

	 
	
	*            Significant at 5%  (H0: the groups follow a normal distribution)
	
	


Table 9: Model 3 testing one-way ANOVA assumptions of normality (Shapiro-Wilk) and equal variance (Levene)

Table 10: One-way ANOVA – homegrown ratio vs. mean probability of success (systems main (A), B, and C)
	
	
	
	System A
	System B
	System C

	Type
	Range
	# Cases
	Mean Pr. success
	Mean Pr. success
	Mean Pr. success

	1
	0.50-0.54
	30
	.3750
	.3800
	.3877

	2
	0.55-0.59
	22
	.4432
	.4409
	.4364

	3
	0.60-0.64
	23
	.5435
	.5391
	.5365

	4
	0.65-.69
	12
	.4375
	.4417
	.4500

	5
	>0.70
	21
	.4762
	.4762
	.4710

	Total
	
	108
	.4514
	.4519
	.4524

	Levene statistic Sig.
	
	.485
	.412
	.393

	ANOVA Sig.
	
	.441
	.560
	.664


Table 11: Chi-Square statistics & Contingency table - homegrown ratio vs. low, equal or high probability to win
	Test
	Statistic
	Degrees of freedom
	Significance

	Pearson Chi-Square
	2.500
	4 DOF
	.645

	Gamma (ordinal-by-ordinal)
	.157
	-
	.223

	Ranges % HG dominance
	
	Probability to win
	Total

	
	
	Low (< 0.5)
	Equal (=0.5)
	High (> 0.5)
	

	0.50-0.57
	Count
	23
	12
	12
	47

	
	Expected Count
	19.6
	12.2
	15.2
	47.0

	0.58-0.64
	Count
	9
	7
	11
	27

	
	Expected Count
	11.3
	7.0
	8.8
	27.0

	(0.65
	Count
	13
	9
	12
	34

	
	Expected Count
	14.2
	8.8
	11.0
	34.0

	Total
	Count
	45
	28
	35
	108

	
	Expected Count
	45.0
	28.0
	35.0
	108.0
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EXTRA -- Tests with different discriminatory power ( (0.3; 0.8; 1.5)

In the paper the assumption is being made - in line with the literature - that ( is equal to 1 in the Contest Success Function. However, other values can also be used. Below the results of similar tests as done with ( is 1 will be shown and are shortly described and discussed.  

Three different (’s are used: 0.3 (which might be an indication of the explanatory power found in model 1), 0.8, and 1.5 (an unlikely value because many factors may affect probability of winning other than revenue, rather leading to a lower discriminatory power). The scatter plots in figure E-1 (for 0.3), E-2 (for 0.8), and E-3 (for 1.5) show, as was the case with ( is 1, large variations and no clear pattern.
The groups are divided into the same five ranges. However, for ( is 0.3, revenue has little power in establishing probability of success, and therefore the values for (dominance in) revenue ratio converge and are only distributed across two groups when the same ranges are used. The groups do violate the assumption (of a one-way ANOVA test) of normality, but have equal variances. Except for ( =1.5 all show that at least one mean over the groups differs. Looking at the mean-values it can be observed that the highest group in revenue ratio dominance is larger than the lowest group. For ( = 1.5 the distribution over the groups has changed in such a way that around 40% is distributed into the largest group. This, together with the 4th group having a very low mean probability of success, can be an explanation why the means do not significantly differ (note it is with 0.088 significant at 10%).

The aforementioned together with the Chi-Square statistics show robustness of the tests done within the paper. The Chi-Square test (same three ranges for both variable are used as in the paper) displays association. But the correlations, given by a gamma-test, are with 0.801 (for ( = 0.3) and 0.104 (for ( = 1.5) not significant at 5%. It indicates that the chosen ( does have an influence on the results, as it changes the distribution of data across the different ranges. However, this is highly dependent on the chosen ranges. 

Overall, the different (’s showcase some robustness with respect to the results in the paper. Choosing ( is arbitrary and needs good argumentation when it differs from the regular standard in the literature ((=1) before it can be used.

Figure E-1: Scatter plot dominating in revenue ratio 




Figure E-2: Scatter plot dominating in revenue ratio 

with ( = 0.3 vs. probability to win






with ( = 0.8 vs. probability to win
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Figure E-3: Scatter plot dominating in revenue ratio with ( = 1.5 vs. probability to win
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Table E-1: Basic descriptive output for the different (
	
	( = 1
	( = 0.3
	( = 0.8
	( = 1.5

	# Cases
	108
	108
	108
	108

	Mean
	.614969
	.535971
	.593454
	.663938

	Min
	.5014
	.5004
	.5011
	.5021

	Max
	.7857
	.5962
	.7387
	.8753


Table E-2: Output testing assumption of normal distribution (Shapiro-Wilk) and equal variances (Levene) for one-way ANOVA

	
	
	( = 1
	( = 0.3
	( = 0.8
	( = 1.5

	Group
	Range
	#
	SW Sig.
	#
	SW Sig.
	#
	SW Sig.
	#
	SW Sig.

	1
	0.50-0.54
	22
	.078
	79
	.000 *
	31
	.018 *
	17
	.068

	2
	0.55-0.59
	25
	.011 *
	29
	.000 *
	32
	.013 *
	17
	.054

	3
	0.60-0.64
	22
	.043 *
	-
	-
	24
	.006 *
	18
	.078

	4
	0.65-0.69
	22
	.002 *
	-
	-
	13
	.040 *
	15
	.040 *

	5
	≥0.70
	17
	.002 *
	-
	-
	8
	.007 *
	41
	.000 *

	Levene Statistic
	
	.813
	
	.926
	
	.566
	
	.479

	
	
	
	
	
	
	
	
	

	
	SW
	
	Shapiro-Wilk test
	
	
	
	

	
	*
	
	Significant at 5%
	
	
	
	


Table E-3: One-way ANOVA tests for different ( (t-test for ( = 0.3)

	
	
	( = 1
	
	( = 0.3 ^
	( = 0.8
	
	( = 1.5
	

	Type
	Range
	# Cases
	Mean Pr. success
	# Cases
	Mean Pr. success
	# Cases
	Mean Pr. success
	# Cases
	Mean Pr. success

	1
	0.50-0.54
	22
	.5000
	79
	.5443
	31
	.5323
	17
	.5147

	2
	0.55-0.59
	25
	.6100
	29
	.6983
	32
	.5000
	17
	.5441

	3
	0.60-0.64
	22
	.4432
	-
	
	24
	.6875
	18
	.5833

	4
	0.65-.69
	22
	.6705
	-
	
	13
	.5962
	15
	.4500

	5
	>0.70
	17
	.7353
	-
	
	8
	.8125
	41
	.6829

	Total
	
	108
	.5856
	108
	N/A
	108
	.5856
	108
	.5856

	Levene statistic Sig.
	
	.813
	
	.926
	
	.566
	
	.479

	ANOVA Sig.
	
	.015 *
	1-tailed
	.011 *
	
	.035 *
	
	.088

	
	
	
	
	
	
	
	
	

	
	
	*
	
	Significant at 5%
	

	
	
	( = 0.3 ^
	
	As there are only two groups a t-test is used 
	


Table E-4: Chi-Square test statistics for ( = 0.8 an ( = 1.5

	Test
	Statistic
	Degrees of freedom
	Significance

	Pearson Chi-Square
	( = 0.8 
	10.077
	4 DOF
	.039

	
	( = 1.5
	11.056
	4 DOF
	.026

	Gamma (ordinal-by-ordinal)
	( = 0.8 
	.223
	-
	.080

	
	( = 1.5
	.241
	-
	.104


Figure 1: Normalized revenue (year T) vs. moving average UEFA points (year T+1 & T+2)





Figure 1: Revenue in million Euros 2003/4-2010/11


Data source: Deloitte Football Money League





Table 2: Revenue in million Euros between 2003/4-2010/11


Data source: Deloitte Football Money League Reports





Figure 2: Revenue path 2003/4-2010/11 (mean, min, max)


Data source: Deloitte Football Money League





Figure 3: LOG [Normalized revenue to the maximum] (year T) vs. moving average UEFA points (year T+1 & T+2)





Table 5: Regression outcomes Revenue (year T) vs. Moving Average UEFA points (year T+1 & T+2)





Figure 5: Scatter plot revenue ratio vs. probability to win - main point system





Figure 7: Scatter plot homegrown ratio vs. probability to win – main point system





Table 12: Division of all players (1time in the starting line up over 2004/5-2011/12 (homegrown or not, club grown and/or international)


(Based on data from uefa.com and kicker.de)








Table 13: Average % homegrown players in the starting line up between 2004/5-2011/12


(Based on data from uefa.com and kicker.de) 














� Integrity in football competitions should be a reference point for ethical and moral values throughout sports. The UEFA has ‘defined a clear policy of zero tolerance against racism, violence and those who are trying to cheat, or to manipulate games’ (UEFA, 2009b).


� Utility is “the satisfaction that a consumer derives from the consumption of goods and services” (Burda & Wyplosz, 2009).


� There are exceptions to the rule. E.g. “In case of an aggregate break-even deficit for the monitoring period, the licensee may demonstrate that the aggregate deficit is reduced by a surplus (if any) resulting from the sum of the break-even results from the two reporting periods prior to T-2 (i.e. reporting periods T-3 and T-4).” (UEFA, 2010c)


� A loophole of the break-even requirement might be that external investors “artificially inflate a club’s revenues” by means of a sponsorship deal through an owned company. Although it is a difficult task for UEFA to measure and judge whether the income is indeed fair and constitute relevant income, UEFA does try to minimize these loopholes by annex rules in FFPR (Geey, 2011).


� See Samagaio (2009) for a short literature review on factors affecting sporting (and financial) success.


� Hoehn et al (1999) cited it from the book Szymanski, S. & Kuypers, T. (1999). Winners and Losers: The Business Strategy of Football. Penguin, Harmondsworth.


� This is a difficult measure to implement. Clubs have little power when it concerns transfer sums and wage levels, due to the competitive market. The price of intermediaries will most probably be translated into higher prices to acquire and retain players (if this was not already incorporated in the price).


� The costs to run the large-scale youth program are about £5 million a year for FC Barcelona (Kay, 2010; MailOnline). These costs are not regarded as relevant costs under FFPR.


� Based on own data, explained in section IV. Semi-Final 2010/11 (17/22); Final 2010/11 (8/11); SF 2011/12 (14/22) total of 39 out 55 = 71 %


� The investments may be funded by e.g. external investors or loans. They do not affect the break-even requirement or the application for a license, and can therefore be omitted when one looks at the effects of the investments with respect to obliging FFPR.


� Due to broadcasting revenue sometimes being redistributed within leagues, clubs not participating in European competitions may also receive a share of this increased broadcast revenue. Nevertheless, it is likely that the clubs participating themselves will receive the largest share.  


� See also Baroncelli & Lago (2006).


� I.e. price discrimination. Frank (2008) defines the practice of price discrimination as “monopolists being able to charge different prices to different buyers”. Stadium owners or those renting are indeed monopolists where it concerns the sale and pricing of tickets for the matches played in their stadium. (Note that rules might constrain the possibilities of price discrimination.)


� The stadium has a limit where capacity is concerned, i.e. amount of tickets that can be sold. It is a trade-off for clubs between higher (lower) ticket prices and lower (higher) quantity tickets sold to maximize gate receipts.


� Real Madrid CF, FC Barcelona (La Liga, ESP); Olympique Lyonnais, Olympique de Marseille (Ligue 1, FRA); FC Bayern München, FC Schalke 04, Hamburger SV, Vfb Stuttgart (Bundesliga, GER); AC Milan, AS Roma, FC Internazionale Milano, Juventus (Serie A, ITA); Manchester United FC, Chelsea FC, Arsenal FC, Liverpool FC, Tottenham Hotspur FC, Manchester City FC (Premier League, ENG).








� “The associations' or country coefficient rankings are based on the results of each association's clubs in the five previous UEFA Champions League and UEFA Europa League seasons. The rankings determine the number of places allocated to an association in forthcoming UEFA club competition.” [uefa.com]


� This approach solves to a large extend the endogeneity problem. The endogeneity problem arises when the independent variable is correlated with the error terms of the dependent variable (Hill et al., 2008). I.e. the dependent variable affects the independent variable.  


� Different gammas are used to test for robustness. See appendix Extra for the results and implications.


� A non-parametric test does not assume a normal distribution or equal variances, but is regarded to have less power (Moore et al., 2009).


� 3 instead of 5 ranges for the Tullock ratio in revenue are used as the Chi-Square tests needs at least 5 values within each category for a contingency table. A 3x3 cross table is produced.


� See appendix figure 4 and table 4 for an overview of the analyses. 


� In appendix table 6 one can find the results of the tests. All, but one, of the groups (in system A) violate the assumption of normality (Shapiro-Wilk test). Levene statistic does show that the assumption of equal variance is not violated. 


� The mean of range 2 (0.6100) is relatively high compared to range 1 and 3 (0.500 and 0.4432).


� In appendix table 9 one can find the results of the tests about the assumptions for a one-way ANOVA test. Three of the five groups meet the assumption of a normal distribution and the assumption of equal variance is not violated. As mentioned before the test is quite robust against violations of the assumptions.


� Homegrown = club-grown + league-grown


� Costs of the program can be ignored where it concerns the break-even requirement, which is the case. 
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