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Abstract. In this article the efficiency of professional football clubs from Australia, Brazil, England, France, 
Germany, Italy, Netherlands, Portugal, Russia, Scotland and Spain was investigated using data envelopment analysis 
(DEA). In order to assess impact of accounting policies on players’ registrations on football clubs efficiency, 
football clubs not recognizing professional players’ registrations as assets were added in data. The results of analysis 
show that capitalization of purchased players’ registrations influences efficiency of football club, but it isn't a crucial 
factor. Another important factors affecting on efficiency of football clubs are size of club and its capital structure.  
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Introduction 

A lot of studies are devoted to the analysis 
of professional football clubs efficiency [1]. 
Various researchers differently evaluate efficiency 
of clubs – from economic [2-13] and sports [6-15] 
points of view. In our research we continue 
tradition of evaluating football clubs efficiency by 
using non-parametric methods of analysis, but at 
the first time we take into account football clubs 
which don’t recognize professional players’ 
registrations as assets. These clubs are from Russia 
and Australia. It is done in order to assess whether 
capitalization of purchased players’ registrations 
can affect on efficiency of football clubs. Structure 
of work includes introduction, methodology, data, 
results and conclusions.   
 
Methodology.  

Generally all variety of methods used to 
analyze efficiency of football club can be divided 
into two large groups: 

- Parametric methods; 
- Non-parametric methods. 
Parametric methods are a group of 

methods, which use tools of deterministic 
correlation and regression analysis. These methods 
include linear and non-linear regression models, 
simple and multiple regressions, the Cobb-Douglas 
function etc. This approach can identify and define 
type of relationship between the studied variables; 
it also allows identifying the functional 
dependence. 

Non-parametric methods are focused 
primarily on the overall assessment of the 
efficiency. This assessment is based on the analysis 
of a set of inputs and outputs which characterize 
the activity of the object under review. In this case, 

the establishment of a functional connection is not 
critical, because performance evaluation is made 
using weighted indices and weights for all 
variables. For example, typical non-parametric 
methods are stochastic frontier model and DEA. It 
should be noted that the most popular method of 
analysis of clubs’ efficiency is DEA. 

The idea of DEA belongs to Farrell [16]. 
He has tried to measure the effectiveness of one 
unit of final product in example of one input factor 
and one output parameter. Farrell applied this 
model to measure the performance of agriculture in 
the USA compared to other countries. But he could 
not find a way to combine all various inputs and 
outputs into a single virtual input and output 
respectively [16]. 

First DEA-model developed by Charnes, 
Cooper and Rhodes was based on the method of 
Farrell for measuring the effectiveness of each 
decision making unit (DMU) with the functions of 
production capacity, or production functions. 

According to Charnes, Cooper and Rhodes 
100% efficiency is determined as follow:  

- None of outputs can be enhanced without 
increasing of one or more inputs or reducing other 
outputs; 

- None of inputs can be reduced without 
reducing one or more outputs or increasing other 
inputs. 

Performance measurement in the model of 
Charnes, Cooper and Rhodes is realized on the base 
of optimal weighted ratio between participating 
outputs and inputs. This method determines 
estimation of parameters in such a way that the 
observed DMU lies on scale from 0 (lowest 
efficiency) to 1 (maximum efficiency) and takes 
efficiency value eo, as high as possible in given 
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ratio of inputs and outputs of all observed units. 
Formally, this task consists of solving the following 
maximization problem [16]: 

max!
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where ,  are amount of inputs 

and outputs of the DMUj; and  are 
the weights given to outputs and inputs.  

Thus, DEA gives an answer to the 
question whether analyzed business unit is effective 
or not and how much its current efficiency differs 
from the ideal. At the same time DEA points out 
sources of inefficiency, which lead to the two 
general ways of improvement of current efficiency 
level - by improving inefficient work of business 
unit (pure technical efficiency) or by eliminating 
unfavorable conditions (scale effect). However, 
DEA method cannot identify and quantify the 
impact of factors involved in calculation of 
efficiency mark. 

According to constant returns to scale 
output is changing in the same proportion as input. 
Changing input on condition of variable returns to 
scale can result in disproportionate variation of 
output. This definition has an impact on the 
efficiency values - more businesses may be 
recognized as effective on condition of variable 
returns of scale. 

Mathematical representation of variable 
scale effect can be made by addition of new 
variable uo to the initial function of efficiency 
model (the equation 2) [16]: 
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While: If 
00u

 decreasing returns to 
scale; 

If 
00u

 increasing returns to scale; 

If 
 00u

 constant returns to scale. 
 
Certainly, establishment of form which 

better describes reality has an impact on the 
assessment of efficiency. In contrast to models with 
constant returns to scale, acceptance of variable 
scale allows to estimate both general efficiency of 
DMU and efficiency of its decisions, while 
differences in resource base “are neutralized”. 
 
Data.  

Data was collected from financial reports 
of football clubs for 2008 year and football 
statistics reviews. The sample for the investigation 
comprises 51 professional football clubs from 
Australia, Brazil, England, France, Germany, Italy, 
Netherlands, Portugal, Russia, Scotland and Spain.  

Generally, researchers consider efficiency 
of football club from different points of view. In 
scientific literature two approaches are already 
developed to study efficiency of professional 
football club [1]: 

- Evaluation of economic efficiency; 
- Assessment of sports efficiency. 
The ability to generate income as a feature 

of club’s effective work was analyzed in works of 
Aglietta et al., 2010 [2]; Barros et al., 2011 [3]; 
Barros and Garcia-del-Barrio, 2008 [4]; Carmichael 
et al., 2011 [8]; Forker, 2005 [5]; Guzman and 
Morrow, 2007 [9]; Haas, 2003 [10]; Jardin, 2009 
[11]; Kern and Sussmuth, 2003 [12]; McNamara et 
al., 2011 [13]. 

In terms of sports performance the subject 
of study, as a rule, is considered as the indicators of 
play performance - the number of points for the 
season, goal difference, goals scored, the number of 
trophies won in the international tournaments, etc. 
The most remarkable scientific works belong to 
Baur and McKeating, 2009 [6]; Barros and Douvis, 
2009 [7]; Frick and Simmons, 2007 [14]; Garcia-
Sanchez, 2007 [15]; Guzman and Morrow, 2007 



Life Science Journal 2014;11(11s)      http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com         lifesciencej@gmail.com  119 

[9]; Haas, 2003[10]; Jardin, 2009 [11]; Kern and 
Sussmuth, 2003[12]; McNamara et al., 2011 [13]. 

In our research we consider both types of 
efficiency. We suppose joint assessment of football 
clubs efficiency from financial and sports points of 
view will allow us to estimate general efficiency of 
club and also its ability to reach optimum results 
both in business and on field. 

Two outputs were used to build efficiency 
score: 

- Turnover which reflects financial 
efficiency of football clubs; 

- Rank of club in the national 
championship which characterizes quality of club’s 
team, efficiency of its sports activity. 

Several inputs were used: Total costs; 
Intangible assets (players’ registrations); Borrowed 
capital; Purchases of players’ registrations; 
Personnel costs; Average number of playing staff; 
Number of points scored in national championship 
for the season 2007/2008. 

We suppose that indicators of total 
expenses and borrowed capital have impact on 
efficiency of football club as business unit while 
intangible assets (players’ registrations), purchases 
of players’ registrations and personnel costs 
promote achievement of high sports results. 
Number of points scored in national championship 
for a sports season directly reflects sports 
efficiency because it is a standard way of club’s 
success measurement in national championship 
which influences on distribution of prize-winning 
income. Average number of playing staff is used in 
order to take in account clubs' wellbeing on which 
depends the opportunity “to contain a long bench”. 
Descriptive statistics of all variables are given in 
table 1. 
 
Table 1. Data descriptive statistics (number of 
observations 51) 

 
 
For the purpose of DEA-model 

determination we used graphical analysis which 
showed that outputs “Turnover” and “Rank” have 
disproportionate dependence on inputs “Intangible 
assets (players’ registrations)”, “Borrowed capital”, 
“Points” etc. (Fig. 1, 2 and 3). 

 

 
Fig. 1. Dependence of Turnover and Rank on 
Intangible assets (players’ registrations) 

 

 
Fig. 2. Dependence of Turnover and Rank on 
Points 

 

 
Fig. 3. Dependence of Turnover and Rank on 
Borrowed capital 

 
From figures 1, 2 and 3 we can see that in 

all cases variation of inputs changes value of 
outputs in disproportionate ratio. Thus, for the 
purposes of DEA we will rely on the output-
oriented DEA-model with variable returns to scale. 
 
Results.  

As a result of calculation we have got 
efficiency estimates for 51 football clubs of Asia, 
America and Europe. Results of calculations are 
provided in Table 2. 
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Table 2. DEA efficiency results 

 

 
 
In output-oriented model purpose of 

optimization is maximization of outputs without 
changing set of inputs. Decomposition of general 
efficiency on pure technical efficiency and 
efficiency depending on the size of scale allows to 
find out inefficiency sources: whether the 
inefficiency was caused by inefficient work of 
DMU (PTE) or unfavorable conditions (SE), or 
both reasons together [17]. 

Table 3 shows football clubs which have 
maximum scores both in general efficiency and its 
components – pure technical efficiency and scale 
efficiency. 

On the base of results shown in table 2 we 
can make a conclusion that DEA-effective clubs 
use both accounting policies as capitalization of 
purchased players’ registrations as intangible assets 
and writing off to the current expenses. However 
most of effective clubs prefer accounting policy on 
capitalization. Therefore, recognition of players’ 
registration as separate asset influences efficiency 
of football club, but it isn't a crucial factor. 

 
Table 3. Football clubs efficiency scores 

 

 
Absolute efficiency of football clubs 

Manchester United (England), Porto (Portugal) and 
Celtic (Scotland) is caused by their high sports 
performance during the season 2007/2008 at the 
end of which they became champions of their 
countries. Furthermore, additional calculations 
show that these clubs have the maximum share in 
total turnover within country sample. Thus, FC 
Manchester United has 16,42% of total turnover of 
all 20 English clubs included in sample. The 
Scottish FC Celtic represents more than 37% of 
total turnover of studied Scottish clubs. Thus, these 
clubs are effective both from sports and financial 
points of view.  

The Scottish FC Aberdeen was not far 
from FC Celtic, champion of the Scottish Premier 
league of 2008, occupying the fourth place in 
national championship. The club demonstrated high 
financial results, having closed year with net profit. 
Moreover, return on sales (ROS) in FC Aberdeen 
was 8,60% that was almost 3% higher, than in FC 
Celtic at the same period. 

Absolute DEA-efficiency of other clubs 
may be also logically explained. Despite the low 
incomes and low position in the national 
championship, these clubs demonstrate good results 
on conditions of limited resource base. Thus, the 
Russian FC Chernomorets has the smallest amount 
of total assets among researched clubs but it 
achieved a high return on assets (ROA) at the end 
of 2008 (table 3). In particular, in terms of return 
on equity (ROE) Chernomorets occupies second 
place among football clubs under review. 

Similarly, football clubs from Australia 
Port Adelaide, Essendon and Hawthorn were able 
to generate profit in 2008 without big assets. In 
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particular, FC Port Adelaide is ranked third 
according to return on assets (ROA) and the twelfth 
according to return to sales (ROS) among studied 
clubs. Moreover, FC Hawthorn made great success 
in terms of sports efficiency by taking second place 
in the national championship (table 4). 

 
Table 4. Financial coefficients of football clubs 

 
 
Efficiency of Scottish clubs Falkirk and 

Inverness CT can be explained by the fact that 
despite the absence of net profit in 2008 they are 
the only clubs in Scotland, which were able to 
provide 100% of equity without borrowed capital. 
Thus, possessing small assets fully secured by 
owner’s equity, these clubs showed high efficiency. 
Scottish FC St Mirren also has high concentration 
of equity (98,56%). Despite the low sports scores 
club closed 2008 year with high rates of 
profitability (ROE, ROA, and ROS). 

Unfortunately, absolute efficiency of the 
Australian FC Melbourne doesn’t have logical 
explanation. This club took last place in the 
standings of Australian championship of 2008, was 
unprofitable, with high concentration of borrowed 
capital. Thus, DEA-efficiency of this club can be 
considered as a calculation error. 
 
Conclusion. 

Summing up the results of our research we 
would like to point out several moments. 

Absolute efficiency for football clubs is 
rather rare phenomenon. Among 51 studied clubs 
only 12 clubs are effective both in terms of pure 
technical efficiency and scale efficiency. Among 
them there are world known football clubs like 
Manchester United (England), Porto (Portugal) and 
Celtic (Scotland), which are the most successful 
clubs in financial and sporting terms. However, our 
research shows that absolute efficiency is not 
privilege of the football giants. 

The results of analysis show that DEA-
effective clubs use both accounting policies as 
capitalization of purchased players’ registrations as 
intangible assets and writing off to the current 
expenses. However most of effective clubs prefer 
accounting policy on capitalization. Therefore, 
recognition of players’ registrations as separate 
asset influences efficiency of football club, but it 
isn't a crucial factor. 

Efficiency of club, seeking to maximize 
revenue and rank in the national championship, is 
to a large extent driven by the size of club. Many 
big football clubs which take leading positions in 
the national championship are economically 
inefficient because of too low return on large 
investments. From this point of view small clubs 
have significant advantage. For example, Russian 
and Australian clubs. 

Another important factor of efficiency is 
capital structure of football club. In particular, the 
high concentration of equity, independence from 
external funding contributed to the efficiency of 
Scottish clubs, despite of the low position in the 
national standing and lack of income. 
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