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A B S T R A C T  

This paper contains the attempt to evaluate the activity 
development efficiency of small wineries in the Republic 
of Serbia as insufficiently used development potential of 
one industry branch. Small wineries represent an activity 
which is currently being developed and it is expected that 
it will, as it is the case in developed countries, contribute 
to the total economic development and employment, 
development of brand as recognizable brand of wine from 
this region and start further recognizable development of 
this branch as family business in the country and abroad. 
The analysis was performed using the non-parametric linear 
programming model DEA (Data Envelopment Analysis). 
The aim of this paper is that, using the analysis of financial 
statements and the effectiveness of representative wineries 
belonging to the category of small enterprises, a rational 
strategic decision-making is provided.
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Introduction

Wine growing in the Republic of Serbia is an important agricultural branch. On the one 
hand, it contributes to the economic progress of the entire country and on the other to 
the affirmation of rural areas and promotion of the areas where wine is produced. On 
the entire territory of the Republic of Serbia about 25,000 hectares are planted with the 
vines. The natural resources, climate, tradition and other allow its gradual revival and 

1 Nemanja Lekić, Assistant, Belgrade Business School - Higher Education Institution for 
Applied Studies, Kraljice Marije 73, +381113042383, nemanja.lekic@bbs.edu.rs, https://
orcid.org/0000-0002-1559-6770

2 Gordana Savić, Associate Professor, University of Belgrade, Faculty of Organizational 
Sciences, Jove Ilića 154,  11000 Belgrade, Serbia, +381113950863, gordana.savic@fon.
bg.ac.rs, https://orcid.org/0000-0001-6233-1815

3 Snežana Knežević, Associate Professor, University of Belgrade, Faculty of Organizational 
Sciences, Jove Ilića 154,  11000 Belgrade, Serbia, +381113950875, snezana.knezevic@fon.
bg.ac.rs, https://orcid.org/0000-0003-0176-6107

4 Aleksandra Mitrović, Assistant Professor, University in Kragujevac, Faculty  of  Hotel  
Management  and Tourism, Vojvođanska 5A, 36210 Vrnjačka Banja, Serbia, +381365150024,  
aleksandra.stankovic@kg.ac.rs, https://orcid.org/0000-0002-8302-0853



1530 http://ea.bg.ac.rs

Economics of Agriculture, Year 65, No. 4, 2018, (pp. 1529-1544), Belgrade

rehabilitation in the coming years with at least 50 thousand hectares (Ivanišević, Jakšić 
& Korać, 2015) (see also Lukić, Lalić, Sućeska, Hanić & Bugarčić, 2018).

The subject of research are small wineries operating in the Republic of Serbia and 
their efficiency. The paper is based on a systematic and comparative analysis of the 
available scientific literature, as well as on the author’s research results and experience 
in creating and implementing successful development strategy of small wineries based 
on the analysis of financial statements using the internal method of research. The 
research procedure was carried out on the basis of analysis of the contents of the primary 
and secondary sources, on the sample of 12 small wineries in Serbia, using financial 
statements according to official data from ABR (Agency for business registers). The 
evaluation of efficiency (super-efficiency) of the wineries was performed by applying 
the DEA model based on composite indicators. This paper will examine the influence 
of six indicators on the efficiency of the wineries, as follows: net working capital, 
retained earnings, EBIT (earnings before interest and taxes), the book value of capital, 
total assets and total debt. These analyzes will be carried out on concrete examples of 
small wineries as the representatives of small businesses whose development makes 
a strong link in the development of the manufacturing and processing industry of the 
Republic of Serbia.

The aim of the research is to obtain a clearer picture of the level of efficiency of local 
wineries using the analysis of efficiency among the representative wineries in Serbia, 
belonging to the category of small enterprises, that can enable a more rational strategic 
decision-making.

Literature review

A customary way of measuring the performance of financial systems is the use of 
indicators which are used for defining profitability, ratio of assets and liabilities, portfolio 
quality or efficiency. The efficiency consists of achieving as great as possible economic 
effects (output) with the smallest possible economic sacrifice (inputs) and is one of the 
most important principles of every business (Martić, 1999). Efficiency can be defined as 
the ability to achieve the desired goals with minimal use of available resources.

Starting from the inadequacy of the partial indicators such as labor productivity and 
capital productivity, Farrell (1957) proposed analytical procedure for measuring the 
effectiveness and evaluating the efficiency limits of production. Farrell considered a 
case when an organization uses multiple inputs and produces one output and assumed 
the constant return to scale. Some organization operates with constant returns to scale 
if an increase in its inputs results in a proportional increase in its outputs. Farrell 
introduced and defined the following three measures of efficiency: technical, allocative 
and overall efficiency.

According Koopmans’ definition of technical efficiency (Koopmans, 1951) a manufacturer 
is technically efficient if and only if it is not able to increase production of some of the 
outputs without reducing the production of another output or usage of larger amounts of 
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one of the inputs. Efficiency of the allocation of resources is expressed as a percentage, 
where 100% indicates that the organization appropriately uses the inputs so as to minimize 
the cost of manufacture. An organization that is efficient in the engineering (technical) 
terms may be allocatively inefficient, since it does not use the inputs in the appropriate 
proportion with respect to the given prices (Savić, 2012). The overall efficiency combines 
technical and allocative efficiency. An organization can be cost-efficient only if it is the 
technically and allocatively efficient. Overall efficiency is calculated as the product 
of technical and allocative efficiency (expressed in percentages). It means that the 
organization can achieve cost-efficiency of 100% only if the technical efficiency is equal 
to 100% and the efficiency of resource allocation equal to 100%.

To achieve more efficient management of payables wineries should consider the need 
to conduct a range of activities, such as (Knežević & Fabris, 2010): improvement of 
information systems that will improve the quality of information used in the analysis 
of working capital; defining and monitoring of key performance indicators (level of 
obligations with respect to the operational costs, the average period of collection, 
age-structure of the obligations and the like); defining adequate policy, procedures 
and control mechanisms for payables management; considering the possibilities of 
reducing the number of suppliers of the same product group in order to ensure more 
favorable conditions for procurement (lower prices and longer credit period), as well 
as the implementation of adequate policy related to the selection of suppliers which 
aims at selecting and doing business with companies that are reliable and have a good 
reputation (see also Mitrović, Knežević & Veličković, 2015).

Data envelopment analysis (DEA) is the approach of non-parametric linear 
programming, which allows processing of multiple inputs and multiple outputs (Paradi, 
Asmild, Aggarwall & Schaffnit, 2004) or the simultaneous analysis of different types 
of inputs and outputs. DEA model can be constructed either to minimize the inputs 
or to maximize the outputs. In the input-oriented model efficacy is enhanced through 
a proportional reduction in the input and output orientation requires proportionate 
increase of the output (Cooper, Seiford & Tone, 2000). DEA is a tool for measuring 
and monitoring the effectiveness of organizational performance. Organizational units 
of DMU (Eng. Decision Making Unit) are defined as the units to be decided on (Savić, 
2012). This name was introduced to show that the DEA can be used to measure the 
effectiveness of different types of entities, which operate in a similar manner. In 
addition, it can be concluded how much it is necessary to reduce the specific input and/
or increase the specific output to make these units become efficient.

In the literature relatively low attention has been paid on how these inputs and outputs 
should be selected. Some authors treat the input and output variables in their studies 
as “the given” and then they move on to the methodology itself. Others use statistical 
methods (e.g., regression and correlation analysis) as assistance in the reduction of 
the number of criteria. The selection of DEA model and choice of input and output 
variables depends on the aim and purpose, but also on each individual case.
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From the methodological point of view (Sellers-Rubio, Alampi-Sottini & Menghini, 
2016) defining the inputs and outputs is one of the main problems that arise in the 
assessment of efficiency in the wine industry. In this respect, when comparing relative 
performance of wine producers, it is possible to take into account the technical 
perspective, which analyzes the ability of a winery to transform certain volumes of the 
inputs to as great as possible outputs (e.g., liters of wine) or to analyze the ability to 
transform some inputs to the output values (e.g., sale). The first approach is called the 
concept of technical efficiency, while the second approach is considered as the economic 
concept of efficiency. In accordance with the principles of DEA for measuring the 
efficacy of wineries often selected are the input and output parameters (variables) on 
the basis of previous studies of the authors and the recommendations from the scientific 
literature (Sellers & Alampi-Sottini, 2016). These authors conducted a study on the 
analysis of the size of the wineries on their economic performance on the territory of 
Italy. The results showed a positive and statistically significant correlation relationship 
between size and profitability of the wineries. Larger wineries have greater negotiating 
power with its stakeholders, as well as easier access to international markets. Likewise, 
smaller wineries have great technical and commercial opportunities.

A composite indicator is an aggregate index, containing individual parameters and their 
corresponding weight coefficients. It was created by UNDP (2000), as a sum indicator 
of human development index (HDI). The HDI index is an average measure of basic 
achievements in terms of human development in a country: age, knowledge and standard 
of living. It measures the multidimensional concepts that cannot be captured by one 
indicator. The system of forming weight coefficients may be based on DEA method.

Therefore, the DEA models need to be modified by introducing Dummy variables equal 
to 1 and several outputs with normalized or raw data, in order to cover the composite 
indicators. Each sub-component within the DEA analysis is seen as the input, since 
an increase in its value favors the observed financial book values. That is why Melyn 
& Moesen (1991) and Cherchye et al. (2007) created a special class of models called 
“benefit of the doubt”. This model can mathematically be expressed as follows (Shen, 
Ruan, Hermans, Brijs, Wets & Vanhoof, 2011):

∑
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where: hk- relative efficiency of the k-th DMU; n – the number of DMU to be compared; 
m – number of inputs; s – number of outputs; ur- weight coefficient for the output r; 
vi – weight coefficient for the input i.
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Data on wine production in Serbia and methodology used in research

Data on wine production in Serbia

The starting point of research consists of statistical data on the production of wine. 
In Table 1, ranking of wine producers is performed. The largest wine producer in the 
world in 2015 was Italy with 48,9 million hl produced.  It is followed by France with 
47,4 mhl. Serbia is on the 19th place with 2,3 million hectoliters of wine produced. If 
we look at Europe, first four places occupy Italy (48,9 mhl), followed by France (47,4 
mhl), Spain (36.6 mhl) and Germany (8,8 mhl) (OIV, 2015).

Table 1. Production of wine (excluding juice and musts) (1)

Unit: 1000 hl 2010 2011 2012 2013
2014 

Provi-
sional

2015 
Forecast

2015/2014
Variation in 

volume

2015/2014
Variation 

in % R
an

ki
ng

Italy 48,525 42,772 45,616 54,029 44,229 48,869 4,640 10 1
France 44,381 50,757 41,548 42,134 46,804 47,373 569 1 2
Spain 35,353 33,397 31,123 45,308 38,211 36,600 -1,611 -4 3
United States (2) 20,887 19,140 21,650 23,590 22,020 22,140 120 1 4
Argentina 16,250 15,473 11,778 14,984 15,197 13,358 -1,839 -12 5
Chile 8,844 10,464 12,554 12,820 10,500 12,870 2,370 23 6
Australia 11,420 11,180 12,259 12,310 12,020 12,000 -20 0 7
South Africa 9,327 9,725 10,569 10,982 11,316 11,310 -6 0 8
China* 13,000 13,200 13,511 11,780 11,178 11,178 0 0 9
Germany 6,906 9,132 9,012 8,409 9,202 8,788 -414 -4 10
Portugal 7,148 5,622 6,327 6,231 6,195 6,703 508 8 11
Russia* 7,640 6,980 6,220 5,290 4,880 4,880 0 0 12
Romania 3,287 4,058 3,311 5,113 3,750 4,069 319 9 13
Hungary 1,762 2,750 1,818 2,618 2,555 2,873 318 12 14
Brazil* 2,459 3,460 2,967 2,710 2,732 2,732 0 0 15
Greece 2,950 2,750 3,115 3,343 2,900 2,650 -250 -9 16
Austria 1,737 2,814 2,125 2,392 1,999 2,350 351 18 17
New Zealand 1,900 2,350 1,940 2,484 3,204 2,350 -854 -27 18
Serbia* 2,382 2,244 2,175 2,306 2,332 2,332 0 0 19
Bulgaria 1,224 1,237 1,442 1,755 747 1,538 791 106 20
Moldavia* 840 1,520 1,470 2,570 1,630 1,630 0 0 21
Georgia* 1,034 1,108 830 997 1,134 1,134 0 0 22
OIV World Total 
(3) 264,188 267,803 258,211 292 218 270,234 275,665 5,431 2

(1): Countries for which information has been provided with a wine production of more than 1 mhl
(2): OIV estimate based on UDSA info
(3): OIV estimate: mid-range estimate. Range for evaluation of 2015 world production: from 270,75 mhl to 280,7 mhl
* 2015: 2014 Data used as provisional figures

Source: The International Organization of Vine and Wine (OIV)

According to currently available data, in 2014 Serbia produced 198,183,000 liters of 
wine. This is by 71,783,000 liters more than in 2012 and by 39,863,000 liters less than 
in 2009 when it produced the most wine in the reporting period from 2009 to 2014, as 
shown in Table 2.
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Table 2. Total wine production in Serbia from 2009 to 2014

Year Wine production in [l]
2009 238,046,000
2010 148,753,700
2011 158,084,500
2012 126,400,000
2013 145,283,700
2014 198,183,000

Source: Wine Atlas, 2015

According to data from the Wine registry from 01.01.2014, the number of large wineries in Serbia 
with more than 250 employees is small, only two wineries. Belonging to medium-sized wineries 
having from 50 to 249 employees is only one winery; although, by the quantity of produced wines, 
it occupies a large share of total production. There are 23 small wineries, with the number of 
employees from 10 to 49. Micro wineries, with less than 10 employees make up the largest group of 
wine producers in Serbia and there are 191 (Jakšić, Ivanišević, Đokić & Brbaklić-Tepavac, 2015).

The largest Serbian wineries distribute their wine in Serbia and in some countries in the 
region through an independent distribution network, consisting of offices in major cities 
in Serbia (Belgrade, Novi Sad, Niš, Kragujevac, etc.), HoReCa, managers for capillary 
sales, etc. Distribution of wine to the end consumers usually takes place directly through 
the wholesale and retail trade of consumer goods chains, distributors, wine shops and 
catering facilities (restaurants, cafes, hotels, motels, rural tourism facilities, etc.) (Jakšić, 
Ivanišević, Đokić & Brbaklić-Tepavac, 2015). The smallest part of wine is distributed 
directly to end consumers in the wineries themselves, when consumers, as tourists, visit 
the wineries (the wine routes, catering, etc.). In order to include the traditional family 
wineries in Serbia in tourism development, they should be enriched by catering facilities. 
This is primarily related to the organization of the hall for wine tasting as part of a family 
farm or winery (Jovanović, Muhi & Anđelković, 2015). In this way, owners of wineries 
would enable potential tourists the tour of the winery and wine tasting.

Table 3. Exports of wines of Serbia by markets [l]

Year CEFTA EU Other markets Total
2009 6,971,831 642,099 2,772,752 10,386,682
2010 5,906,366 1,320,195 3,534,877 10,761,438
2011 5,516,662 5,667,380 4,130,700 15,314,742
2012 4,742,479 14,118,384 3,930,188 22,791,051
2013 4,357,743 2,048,209 5,071,769 11,477,712
2014 5,136,719 559,909 6,244,893 11,941,522

Source: Wine Atlas, 2015

As regards exports of wine in 2014 Serbia recorded the exports amounting to 11,941,522 
liters of wine which is 10,849,529 less than in 2012 when it recorded the highest exports 
observed since 2009, but more by 1,554,840 than in 2009 when it exported 10,386,682 
liters of wine (Table 3). 
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Methodology used in the research

Due to the fact that in the conditions of intensive development and increasing competition 
it is often necessary to make mutual comparison of efficient organizations, several 
approaches are developed for the full ranking of all units. One method of ranking based 
on DEA efficiency evaluation is a model for the evaluation of super-efficiency that 
assumes DEA modification of the model so that index greater than 1 can be assigned to 
efficient units and thus enable the discrimination between them. Andersen and Petersen 
(1993) proposed a modified DEA model which enables ranking efficient units, i.e. 
super-efficiency score. Analogously to the proposed model modification of the models 
(1) - (3) can be made so as to provide a ranking on the basis of the composite indicator 
(Savić & Martić, 2016):
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The presented modified model allows ranking of the efficiency units similarly as the 
inefficient units based on the index greater than or equal 1.

Using the data envelopment analysis the efficiency of 12 wineries (DMU) will be 
performed, which according to the number of employees belong to the category of small 
enterprises for 2014 and 2015. The production process of the wineries is perceived as 
a black box in which it is taken that we have a single input with an efficiency of 1, and 
the output efficiency is viewed through six indicators (Table 4): net working capital, 
retained earnings, EBIT (earnings before interest and taxes), the book value of capital, 
total assets and total debt:

∑
=

=
6

1

(max)
r

rkrk yuh     (7)

a.c.
6

1

0, 1,...,12,r rj
r

u y j j k
=

≤ = ≠∑
  

(8)

1,...,0,... 161 =≥ mvvuu    (9)



1536 http://ea.bg.ac.rs

Economics of Agriculture, Year 65, No. 4, 2018, (pp. 1529-1544), Belgrade

Table 4. Model of super efficiency with six outputs

Outputs Description

1 Net working 
capital

Five positions from the balance sheet: (Capital + Long term reservations and 
liabilities – reported but unpaid capital - Loss above equity) - Non-current 
assets

2 Retained 
earnings

Three positions from the balance sheet: Retained earnings - Loss - Loss in 
excess of capital

3 EBIT Two positions from the income statement: Operating profit - Operating loss

4 Bookkeeping 
value of capital

Five positions from the balance sheet: Capital - loss in excess of capital – 
reported but unpaid capital - Deferred tax assets + Deferred tax liabilities 

5 Total assets Two positions from the balance sheet: Operating assets- Reported but unpaid 
capital

6 Total debt Two positions from the balance sheet: Long term reservations and obligations

Source: The authors’ calculations

As indicators in this analysis, we have taken the ones from Financial reports for the 
years 2014 - 2015, more precisely: 

1) Net working capital as a measure of the company’s ability to finance average 
stocks and new investments. Net working fund is the difference of the greater 
value of long term funding sources (capital, long-term loans…) in relation to 
the values of long-term property that is used in performance of the activity (real 
estate, plants and equipment…). The available amount of net working capital 
must be minimum equal to the average stocks. The lack of funds of the Net 
working capital points out that there is a problem in maintaining the current 
liquidity in business, while the excess of Net working fund above average 
stocks can be invested in new investments (own participation). 

2) Retained earnings is a part of the capital in cumulated non-distributed gain and 
it represents a measure of proceeds to the invested property and/or capital in 
performance of activity. 

3) EBIT is the gain of the current period enlarged by the income tax and interest 
costs. In developed countries, this indicator is often used as a measure of success 
in current business through which we measure the ability of the company to 
pay debts back. In developing countries, this indicator should be corrected by 
the amount of financing costs having in mind that, as a rule, they are rather 
high, and thus regardless of recording them as the expense in the profit and loss 
statement, they should not be qualified as a part of operating cash flow. 

4) Bookkeeping value of capital is the value of the Share capital (equity) and 
the other capital. It represents a guarantee to the creditors and the measure of 
company’s ability for self-financing. 

5) Total assets consists of main and working funds for performing the 
manufacturing and selling of wine. 
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6) Total liabilities (debt) are the obligations from commercial or finance 
transactions. 

Indicators that were previously listed and explained are included in the model in order 
to determine the correlation of the proceeds (Retained earnings) from the property and/
or capital, earnings before interests and taxes (EBIT) in relation to the obligations taken 
and Net working capital as a constant and indicator of mutual relations of indicators in 
the model having in mind that Net working capital represents an available amount of 
working capital (source of working funds). 

Results and discussion

It is common that in financial analyses operating parameters of companies in the last 
three years are compared. Since this paper analyzes the economic activity of small 
wineries whose development is especially present in the last two years, with the specific 
companies the last two years will be analyzed for the parameters of analysis to be 
consistent. Still dominating are the companies of entrepreneurs because, on the one hand 
in accordance with the regulations of the Republic of Serbia organizing entrepreneurial 
activities is easier, and on the other hand, according to the tax regulations, this kind of 
organization of performing economic activity is more stimulating (e.g. the possibility 
of lump-sum taxation, lower tax rates, etc.). General data of the wineries that are subject 
of the analysis are shown in Table 5.

Table 5. General information on companies analyzed

Or.
no Name of winery Y. of 

estab

Wine-
growing 
region

Wine 
growing 
district

Aver.
no of 

employ.

Vineyard 
area [ha]

Annual wine 
production[l]

No. reg. 
labels

1. PIK Oplenac LLC Topola 1956* Šumadija Oplenac 16 47,00 700,000 11

2.
“PODRUM 
RADOVANOVIĆ” LLC 
Krnjevo

1996 Šumadija Krnjevac 11 25,00 280,000 14

3.
PTK “KLJUČ” SC Kladovo 
(trade name “Vinarija 
Duša”)

2007 Negotinska 
Krajina Ključko 31 40,07 30,000 2

4. “STATUS” LLC Svrljig 1997 Niš Svrljig 36 15,36 1,000,000 12

5.
Radiša Mladenović 
entrepreneur “MATALJ” 
Negotin

2008 Negotinska 
Krajina Negotin 43 17,00 55,000 11

6. “TOPLIČKI VINOGRADI“ 
LLC Gojinovac 2008 Toplica Prokuplje 12 35,00 93,000 9

7.
“VINARIJA 
ALEKSANDROVIĆ“ LLC 
Vinča

2004 Šumadija Oplenac 19 69,26 300,000 19

8. “VINARIJA ALEKSIĆ“ 
LLC Vranje 2006 Vranje Vrtogoško 12 2,50*** 150,000 10

9. Bogunović LLC Beograd 
(Zemun) 2010 VIVR** - 28 2,20 60,000 6
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Or.
no Name of winery Y. of 

estab

Wine-
growing 
region

Wine 
growing 
district

Aver.
no of 

employ.

Vineyard 
area [ha]

Annual wine 
production[l]

No. reg. 
labels

10. LLC “VINARIJA 
KOVAČEVIĆ“ Irig 2003 Srem Fruška 

gora 23 84,00 1,000,000 13

11. “VINARIJA ZVONKO 
BOGDAN“ LLC Subotica 1989 Subotica Palić 18 50,00 133,000 11

12. “VINEX GROZD“ LLC 
Belušić 2008 Three 

Moravas Levač 37 35,00 - 12

*   Performed privatization, renovated winery opened in 2015
**  Winery outside vineyard regions; location of the vineyard: South Banat region, Vršac vineyards
*** in cooperation

Source: Adapted to the study: Wine Atlas, 2015

Descriptive statistics for variables performance that was used for the analysis in 2014 is 
given in Table 6. The correlation between the observed performances is shown in Table 7.

Table 6. Descriptive statistics in the profit model of super efficiency in 2014 in thousands of 
RSD

Statistics 
(2014)

Net working 
capital

Retained 
earning EBIT Bookkeeping 

value of capital Total assets Total debt

Maximum 612,161 584,345 86,711 546,786 947,944 0.000075

Minimum 0 0 0 0 32,428 0.000002

Medium 353,693,4 264,922,1 36,252,75 226,056,7 321,250,9 0.000022

S.D. 167,380,2 174,806 24,414,87 163,867,3 253,013,5 0.000026

Source: The authors’ calculations

Table 7. Correlation of analyzed performance in 2014

Net 
working 
capital

Retained 
earnings EBIT

Bookkeeping 
value of 
capital

Total 
assets

Total 
debt

Input 0 0 0 0 0 0
Net working capital 1 0.31100 0.60419 0.19136 -0.50594 0.51810

Retained earnings 0.31100 1 0.58571 0.92130 0.51101 0.04004

EBIT 0.60419 0.58571 1 0.67810 0.26279 -0.12607
Bookkeeping value 
of capital 0.19136 0.92130 0.67810 1 0.68955 -0.14652

Total assets -0.50594 0.51101 0.26279 0.68955 1 -0.53997
Total debt 0.51810 0.04004 -0.12607 -0.14652 -0.53997 1

Source: The authors’ calculations
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Based on the analysis of descriptive statistics, data obtained for 2014 and as shown in 
Table 6 by observing the values of the standard deviation it is observed that the highest 
deviation from the mean value is in the case of total asset, which is in accordance with 
the drastically different values of production facilities and the number of plantings, as 
shown in Table 5.

Table 8. Descriptive statistics in the profit model of super efficiency in 2015 in thousands of 
RSD

Statistics 
(2015)

Net working 
capital

Retained 
earnings EBIT

Bookkeeping 
value of 
capital

Total assets Total debt

Maximum 600,720 775,822 92,612 771,092 1,098,132 0.00008

Minimum 0 0 0 0 56,061 0.00000

Medium 388,317,3 305,597,3 30,305,92 256,026,9 371,362,5 0.00002

S.D. 149,562,6 211,453,6 28,687,17 210,865,2 259,842,1 0.00002

Source: The authors’ calculations

Table 9. Correlation of analyzed performance in 2015

Net 
working 
capital

Retained 
earnings EBIT Bookkeeping 

value of capital
Total 
assets Total debt

Input 0 0 0 0 0 0
Net working 
capital 1 0.49053 0.38179 0.36572 -0.26729 0.40533

Retained 
earnings 0.49053 1 0.54834 0.96997 0.66618 -0.03656

EBIT 0.38179 0.54834 1 0.54335 0.27992 -0.19551
Bookkeeping 
value of capital 0.36572 0.96997 0.54335 1 0.75023 -0.06833

Total assets -0.26729 0.66618 0.27992 0.75023 1 -0.42992
Total debt 0.40533 -0.03656 -0.19551 -0.06833 -0.42992 1

Source: The authors’ calculations

By analyzing the data obtained by descriptive statistics for 2015 and presented in Table 
8, we can see that the values of the standard deviation show the highest deviation from 
the mean value in the case of total assets, as was the case in the previous year.

In line with the general trend of improving macroeconomic activity of RS sector of 
production and processing of wine, in 2015 it recorded better performance compared to 
2014. With further growth of liquidity and improvement of the companies’ efficiency, 
the improvement of analyzed performance measures is also expected in the future.
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The analysis of Pearson’s correlation coefficients in 2014 and 2015 is presented in Tables 
7 and 9 showing the strongest correlation between the ratio of retained earnings and 
book value of equity of 0.92 and 0.97 respectively, which indicates almost concurring 
movement of these two values. The amount of total assets and the total amount of debt 
showed the strongest negative correlation ratio of -0.54 and -0.43 respectively in the 
observed years.

Based on the observed effect of the wineries in 2014 and 2015, super-efficiency for 
each winery is calculated, as shown in Tables 10 and 11. In order to calculate the overall 
efficiency results we used output-oriented DEA model of composite indicators (Model 
Name = DEA- Solver Pro. V13.0/ Super-Radial (Super-CCR-O) Returns to Scale = 
Constant (0 =< Sum of Lambda < Infinity), whereat the input is 1 and the outputs are: 
net working capital, retained earnings, EBIT (earnings before interest and taxes), the 
book value of capital, total assets and total debt.

Table 10. Super-efficiency according to the DEA model of composite indicators in 2014

Rank Name of the winery Score

1 “VINARIJA ZVONKO BOGDAN“ LLC Subotica 1.91111

2 LLC “VINARIJA KOVAČEVIĆ“ Irig 1.55419

3 “PODRUM RADOVANOVIĆ” LLC Krnjevo 1.38527

4 “TOPLIČKI VINOGRADI“ LLC Gojinovac 1.06610

5 “VINEX GROZD“ LLC Belušić 0.85714

6 “STATUS” LLC Svrljig 0.83851

7 “VINARIJA ALEKSANDROVIC“ LLC Vinča 0.80149

8 PTK “KLJUC” SC Kladovo 0.72130

9 PIK Oplenac LLC Topola 0.61669

10 “VINARIJA ALEKSIĆ“ LLC Vranje 0.57640

11 Bogunović LLC Beograd (Zemun) 0.56815

12 Radiša Mladenović entrepreneur “MATALJ” Negotin 0.53718

Source: The authors’ calculations

Table 11. Super-efficiency according to the DEA model of composite indicators in 2015

Rank Name of the winery Score

1 “VINARIJA ZVONKO BOGDAN“ LLC Subotica 2.20104

2 LLC “VINARIJA KOVAČEVIĆ“ Irig 1.41125

3 “TOPLIČKI VINOGRADI“ LLC Gojinovac 1.21654

4 “PODRUM RADOVANOVIĆ” LLC Krnjevo 1.21495

5 “VINEX GROZD“ LLC Belušić 0.93595

6 “VINARIJA ALEKSANDROVIC“ LLC Vinča 0.83062

7 “STATUS” LLC Svrljig 0.73152
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Rank Name of the winery Score

8 PTK “KLJUC” SC Kladovo 0.68247

9 PIK Oplenac LLC Topola 0.65848

10 “VINARIJA ALEKSIĆ“ LLC Vranje 0.62736

11 Bogunović LLC Beograd (Zemun) 0.52771

12 Radiša Mladenović entrepreneur “MATALJ” Negotin 0.51623

Source: The authors’ calculations

According to data from Tables 10 and 11 in 2014 and 2015, the dominant position 
in terms of super-efficiency realized the “VINARIJA ZVONKO BOGDAN“ LLC 
Subotica with a score of 1.91 and 2.2 respectively. If the mentioned score obtained is 
observed independently of the liquidity ratio and turnover ratio it can blur the image 
on the performance of the enterprise to creditors. For this reason, decision-making is 
not advised based solely on the assessment of super-efficiency without the traditional 
analysis of fundamental indicators.
In further analysis, we grouped wineries into three categories: with the index of the 
super-efficiency lower than 60%, with the index in the range of from 61% to 99% and 
the index greater than 100%, Table 12.

Table 12. Index of super-efficiency of small wineries

Statistics
2014 2015

Frequency Percentage Cumulative 
percentage Frequency Percentage Cumulative 

percentage
eff  < 60% 3 25.00% 25.00% 2 16.67% 16.67%

61% < eff  < 
99% 5 41.67% 66.67% 6 50.00% 66.67%

>100% 4 33.33% 100.00% 4 33.33% 100.00%

Source: The authors’ calculations

Based on the data in table 12, there is a tendency of increasing the index of super-
efficiency of wineries from the zone 61% to 99%, for 20%.

Conclusion
Wine growing and enology may represent a significant part of the development potential 
of Serbia and thus, more attention should be paid on the industry. 
By optimizing working capital wineries affect the reduction of the level of employed 
capital, release financial resources faster, increase liquidity, and therefore increase the 
overall value of the company. If wineries are successful in optimizing receivables and 
inventories they will achieve greater efficiency. In practice, it is difficult to achieve an 
optimal level of receivables and inventories and therefore companies often resort to the 
deferment of payment of their due debts. Financial indicators cannot directly provide 
answers to important questions about a winery, but on the basis of the relationship 
between the obtained indicators, comparing achieved performance and certain operating 
standards, we have identified certain differences and variations. 
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For making optimal decisions it is necessary to look at different aspects of the analysis. 
In fact, without the analysis of fundamental ratios it is not possible to make an 
unambiguous conclusion by the application of solely DEA model.
To obtain a true image of the efficiency of the wineries the research should be expanded 
on the wineries that belong to micro enterprises which are the most numerous in 
the Republic of Serbia. Therefore, to the stakeholders in the emerging markets it is 
recommended that analyses are not performed individually, but using a multidimensional 
coverage of various performance measures of the companies.
Winery owners need to keep in mind that if they want to achieve good results they 
have to engage managers who know that with the help of various tools of financial 
analysis they can get an abundance of useful information out of the financial statements 
relevant to the success of the wineries. Top management of the wineries is the one that 
should initiate appropriate measures which may lead to the performance correction of 
wineries.
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