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PREFACE
Globally, a significant number of people are food insecure which poses a tremendous
challenge for researchers and policy makers in formulating policies. Improving productivity
of agricultural enterprises is often suggested as a remedy for food insecurity problems. In
developed countries specifically but as well as in developing countries, the improvement of
productivity is often weighted against issues of environmental protection, production of
public goods, and creation of viable rural areas with various employment opportunities. This
conference addresses relevant topics related to food security, economic growth, the role of
institutions, and improvement of productivity of agricultural and food processing sectors; it
explores the relationships among agriculture, rural economy, and the environment. Invited
keynote speakers and presenters in sessions shed new light on these relevant issues from
different perspectives.

prof. Ing. Ján Pokrivčák, M.S., PhD.
Vice-dean for Science and Research
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Reaching an Equilibrium between the Domestic Agricultural Production
and Food Consumption in Romania
Cecilia Alexandri1, Lucian Luca2
Institute of Agricultural Economics1, 2
13, Calea 13 Septembrie
Bucuresti, Romania
e-mail1,2: cecilia@eadr.ro, luca@eadr.ro
Abstract
The paper attempts to evaluate the implications of Romania’s agriculture evolutions from the last
decade upon the population’s food security. The domestic agricultural supply availability and stability
have had direct effects upon food security, determining both the equilibrium of markets and individual
consumption. At the same time, in the transition period, food security was an explicit objective of
Romania’s agricultural policies, which had in view, in a traditionalist approach, to reach a high
degree of consumption coverage from domestic production. In this context, the paper investigates the
agricultural production self-sufficiency, as well as the stability of agricultural production and prices
in Romania, compared to other European countries. The main conclusion is that Romania has an
extremely unstable domestic agricultural supply. Agricultural production in Romania is much more
volatile than in other European countries due to the structural factors and low input consumption.
This results in a deficient self-sufficiency in certain categories of products, for instance in vegetables,
fruit, meat and in certain years in cereals. The effects of this situation upon food security were mainly
materialized into an increase in the relative food prices in the agricultural years with poor harvests.
Keywords: food security, food self-sufficiency level, agricultural production stability, Romania
JEL Classification: Q10, Q11, Q18

1. Introduction
The last decades are characterized by the fact that food security at regional level bears an
influence upon food security at national level, as regional food availability is a guarantee of
market and price stability on the medium and long run (Otiman, 2011). Furthermore, price
stability guarantees maintaining the population’s purchasing power and consequently, the
access to food. Reaching the food availability objective mobilizes resources, agricultural and
food processing systems, trade, technologies, at regional, state and local level. Access to food
depends not only on productivity in agriculture, but also on the general development of
human collectivities, on the level of incomes and their distribution, being also influenced by
the sanitary and food safety conditions (Alexandri, 2006). The access to food is thus linked to
the socio-economic success of national governments. The interaction between the agricultural
policies and food security is firstly manifested at the level of agricultural production of each
state (Swinnen, 2010), even though food security is ultimately measured at household and
individual level. The effects of agricultural policies upon food security influence both the
market equilibrium and individual consumption (Pangaribowo et al., 2013). For a better
analysis of food insecurity across countries, the Economist Intelligence Unit developed the
Global Food Security Index (GFSI) in the year 2012, a composite indicator that evaluates the
three largely accepted dimensions of food security: accessibility, availability and utilization.
The index groups together about 25 indicators by the three great dimensions mentioned above
(accessibility, availability, quality and safety), using the data supplied by different
international organizations, in order to calculate a score with a maximum value of 100,
corresponding to each indicator and dimension. According to this score, Romania is on the
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39th position, one of the lowest for a EU member state and at great distance from France and
Poland, which we took as reference due to their agricultural resources (Table 1).
Table 1: Global Food Security Index for selected countries
Rank
Country
Total
score
(out of 105)
(out of 100)
United States
89.0
1
France
86.4
4
Poland
71.9
24
Romania
60.8
39
Congo
18.0
105
Source: GFSI, Economist Intelligence Unit

Accessibility

Availability

91.9
83.4
73.8
57.6
12.2

87.3
88.5
68.8
61.4
24.2

Quality
safety
86.6
88.2
75.6
67.1
15.9

and

Among the strengths of Romania, i.e. indicators in which Romania scores over 75 points, we
can mention supply sufficiency (87.9 points), measured by the food availability expressed in
kcal/capita/day, as well the import duties for agricultural products (82.3 points). Among the
indicators with moderate scores, from 25 to 75 points, we can find agricultural infrastructure
(61.1), share of food expenditures in total expenditures of households (33.5), as well as
agricultural production volatility (26.6). Among Romania’s weaknesses, we mention the level
of GDP per capita (20.6 points). As regards the differences inside the European Union, GFSI
accurately captures the diversity of food security situations across different EU member
states, which largely results from the existing gaps between the economic development of the
old and new member states.
2. Data and Methods
The transformation of Romania’s agricultural policies is analyzed in the light of the
destinations of subsidies to farmers, on the basis of data collected from the Ministry of
Agriculture and Rural Development (MARD), completed with data processed by Eurostat
(2012) and the Organization for Economic Cooperation and Development (OECD, 2000 &
2011) and the data in the European Commission reports (EC, 2012) and European Parliament
studies (EP, 2012). The analysis of food consumption on households was based on the
information extracted from Eurostat database, for the comparisons between Romania, France
and Poland, and on those from the Tempo database of the National Institute of Statistics (INS,
2011), for the Household Budget Surveys from Romania, as well as on the INS processings in
the periodical publications referring to the food balance sheets and the population’s
consumption availabilities. These added to certain information extracted from the databases of
UN Food and Agriculture Organization (FAO, ).
For the analysis we selected two dimensions of the interaction between the agricultural
policies and food security: typology of farm production support measures in Romania, and
food consumption situation, from the perspective of food availability and food accessibility of
households.
The analysed subsidies refer only to the national budget expenditures effected by the Ministry
of Agriculture in each mentioned year (even though a part of the payments were due in the
previous year) and paid to the different beneficiaries from the agri-food sector. The
expenditures for the ministry operation are not included. The subsidies are grouped into five
great categories: -input subsidies; -commodity subsidies; -income subsidies; -investment
subsidies; -other subsidies. The funds allocated as national contribution to the Sapard
Program were not included, neither the funds allocated through National Rural Development
Programme beginning with 2008.
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The self-sufficiency level, expressed as percentage, reveals to what extent the domestic
production covers the domestic consumption needs in a given year, being calculated as ratio
of domestic production to supply availability. The supply availability consists of the utilizable
production (that includes self-consumption) obtained in the country, to which the imported
quantities are added, the exported quantities are deducted and a correction is made with the
yearly variation of stocks.
The analysis of the levels of prices across countries completes the interpretation framework of
food consumption situation in Romania. The comparability with other countries can be
facilitated by the price level index (PLI) in foodstuffs.
3. Results and Discussion
3.1. Agricultural policies and food security in Romania, under the impact of the Common
Agricultural Policy
Food security has always been an implicit objective of agricultural policies, the capacity of a
country to supply food for its population being given by its domestic production in the first
place. In Romania’s transition to the market economy, food security was often the explicit
objective of agricultural policies, mainly under a traditionalist approach, which had in view to
obtain a high coverage of food needs by the domestic production, through a relatively high
protection level. The preparation of Romania’s accession to the European Union (EU) led to a
gradual diminution protection, together with a change in the agriculture subsidizing pattern,
according to the EU pattern. After the accession, the agricultural policies applied in Romania
represent the result of the interaction between the EU agricultural policy (as main component)
and the national agricultural policy measures that complete the European programs and
actions. Under the Common Agricultural Policy (CAP) umbrella, food security became a
common EU issue, but this does not exclude the national responsibilities with regard to
meeting the population’s food consumption needs, even though this desideratum is reached by
means of imports from other member states.
Coming back to the first decade of transition, among the agricultural policy measures of that
period, we should mention those that had a direct effect upon food security, at the level of the
whole society or only at the level of certain social categories. Maybe the most ambitious
attempt to solve up the food insecurity problems was the measure to introduce controlled
prices (with an upper limit) in certain basic foodstuffs (bread, milk, pork and poultry meat),
introduced by Law 83/1993, which was operational in the period 1994-1997, ensuring a
certain food security level for the urban population. The price of this important intervention
was the inducing of severe distortions in the agrifood sector, which resulted in the decrease in
competitiveness of the respective food products.
The reform of the agricultural sector on 1997 corrected this situation, liberalizing prices,
while the accompanying measure to compensate the food insecurity risk was the introduction,
for a limited period of several months, of a payment that had to cover the difference between
the consumption expenditures for bread at the old (controlled) prices and those corresponding
to the liberalized (higher) prices. The measure proved to be useful and no difficulties were
encountered when shifting from one price regime to the other.
The preparation of accession to the EU involved the introduction of subsidizing measures
specific to the developed countries. In Figure 1, which presents the national subsidies in the
2000s, we can notice the stabilization of the allocation of funds from the national budget on a
model compatible with the Common Agricultural Policy (CAP) beginning with the year 2004.
At the same time, one can also notice an increase of national subsidies received after the
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accession of 2007. While for the year 2007 the volume of subsidies was increased by the
authorities’ decision to compensate farmers for the losses caused by drought, the subsequent
maintenance of a high level of subsidies can be explained only by governments’ temptation to
meet the exaggerated demands of farmers, in the electoral context of the respective period
(2008, 2009 and 2012 elections).
Figure 1: Volume and structure of national agricultural subsidies in the pre- and post-accession
period, by destination of interventions
other subsidies

million Euro

investments
incomes
commodities
inputs

Source: authors’ calculations based on the Ministry of Agriculture data

The Producer Support Estimate (PSE) in Romania in the pre-accession period, expressed as
share of production value, had comparable levels with those of the European Union, of which
Romania was not a member yet at that moment; this reveals the convergence of the
agricultural policy measures, measured not only by the instruments used, but also by the
intensity of support provided to farmers. Thus, the PSE level in the European Union gradually
decreased in the period 2002-2006, from 36% to 31% of the value of production; this
evolution was comparable to that of Romania, where PSE was down from 37% to 28%, with
certain fluctuations. At the same time, in the European Union, despite the existence of
agricultural single markets, the convergence of support across different countries is an
ongoing process, with a relatively slow evolution, hindered by the difficulty of political
acceptability to redistribute the direct payments between the member states, as it results from
the situation presented in Figure 2.
Figure 2: Payments from EU and national funds, in equivalent per hectare, in certain EU
member states in the year 2009
national payments PSE
Pillar 2

France; 82,5

Euro/ha

other payments Pillar 1

France; 26,5

direct payments

France; 82,4

EU27; 45,5
EU27; 35,1

France; 195,6

EU27; 181,9

Poland; 58,6
Romania; 56,4

Poland; 66,9
Poland; 0,6

Romania; 38,2
Romania; 0,2
Romania; 35,9

Poland; 99,5

Source: data from OECD database
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EU27; 103,0

3.2. Physical size of food consumption in Romania: self-sufficiency importance in food
availability
The self-sufficiency level in the main agrifood products reveals that Romania has a chronic
deficit in meat, fruit and vegetables (Table 2), and in certain years it has deficit even in
cereals.
Table 2: Self-sufficiency level of agricultural production in Romania (%)
Cereals

Vegetables

Fruit

Milk

Meat

114
105
79
100
75
2005
97
92
74
101
68
2006
51
80
74
97
67
2007
124
95
78
96
71
2008
116
93
84
99
72
2009
134
90
81
93
74
2010
2011
147
93
82
93
82
Source: Disponibilităţile de consum ale populaţiei 2011 şi 2010, Romanian Institute for Statistics

Fish

16
19
19
15
15
14

An element that negatively impacts the self-sufficiency of domestic agricultural supply is
agricultural production instability, mainly in crop production, resulting from the weather
excesses combined with obsolete production technologies applied on a large part of the
country’s agricultural land. At the same time, the agrifood chains have not reached a
satisfactory operation level, so that the Romanian agricultural products to can smoothly reach
the consumer from the farm and provide finished food products obtained by the processing of
local agricultural raw products. The products obtained on the Romanian farms can reach the
chains with difficulty, so that in the case of certain products (for instance milk, vegetables,
fruit, and meat) these are systematically imported by the economic operators from the
processing sector. The consequence of this situation is that Romania has been a net importer
of agricultural and food products for 20 years and this puts a great pressure on the deficit of
the country’s balance of trade. Although in the year 2013 Romania had a trade surplus in
agrifood products, this was exclusively due to the export of cereals following the good
agricultural year. Figure 1 provides a picture of Romania’s domestic agricultural production,
presenting the cereal production evolution in the last 50 years.
Figure 3: Cereal production evolution in Romania in the last 50 years

30000

25000

15000
10000
5000

Source: Faostat

0

1964
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1968
1970
1972
1974
1976
1978
1980
1982
1984
1986
1988
1990
1992
1994
1996
1998
2000

thou tons

20000

In this graph we can distinguish three periods in the grain production evolution: 1961-1976,
when there is an almost continuous increasing trend of total productions, under the
background of technological advance and of the increasing irrigated areas; 1977-1990, when
productions get stabilized, ranging from 17 million to more than 20 million tons; 1992-2010,
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when production volatility reaches a maximum level, as the cropping technologies are
increasingly precarious, the irrigated areas are lower each year and the grain production is
mostly vulnerable to weather excesses. These observations are confirmed by the variation
coefficients calculated for the three mentioned periods. Thus, the greatest variability of cereal
production is found in the recent period (years 1992-2010), when the variation coefficient of
grain production was 24.3% compared to only 6.2% in the period 1977-1990, the main causes
of this situation being mainly of structural nature.
Table 3 presents the variability coefficients of grain production in Romania, compared to
other European countries, the figures revealing the very high volatility level of production in
this country. We can notice that in Romania the grain production features the highest
volatility, with a variation coefficient of 27.4%, which is 3-4 times higher compared to the
other countries in the comparison.
Table 3: The variability coefficients of cereals for grain production in the period 2004-2012
Average production
Standard deviation
-thousand tons-thousand tons66167.9
3840.0
France
26981.1
2414.6
Poland
Romania
16984.0
4652.8
Source: own calculations based on data from Eurostat Database

Variation
(%)
5.80
8.95
27.40

coefficient

The high variability of crop production in Romania is also determined by the lower level of
applied agricultural inputs and irrigations, which adds to the structural causes, i.e. the
extremely high share of small agricultural holdings.

Figure 4: Value of agricultural inputs consumption in Romania and in some other European
countries
EU-27

France; 1426,5
EU-27; 1280,1

France

euro/ha UAA

Hungary
Hungary; 900,0

Romania
Romania; 717,2

Source: Agriculture in the EU – Statistical and Economic Information Report 2010, CE Agriculture and Rural
Development

As regards Romania’s agrarian structure, according to the information from the last agricultural
census (in the year 2010), the farms under 10 hectares account for 97.7% of the total number of
farms and these have 38.7% of the utilized agricultural area. The large farms over 100 ha are
found at the opposite pole, which although representing only 0.3% of the total number of farms,
they operate 48.8% of agricultural area. The medium-sized farm segment, from 10 to 100
hectares, which are generally considered the backbone of European agriculture, is quite frail.
Thus, the farms in the segment 10 – 100 hectares account for 12.3% as area and 1.8% as number.

13

The farm restructuring process is quite slow, as the agricultural land area of a farm increased
from 3.1 ha in the year 2002 to 3.45 ha in the year 2010.
3.3 Economic size of food consumption: food accessibility for the Romanian households
The price level index (PLI) in foodstuffs value reveals that Romania, like Poland, is a
relatively cheap country, compared to the EU average, unlike France, which is a relatively
expensive country as regards the level of food prices.
By categories of foodstuffs, the level of prices from the three above-mentioned member states
reveals that there are certain country-specific and product-specific particularities (Table 4).
France, for instance, has a high level of meat prices, as well as of fruit and vegetable prices,
while Romania still maintains a low level of prices for bread, meat and fruit and vegetables.
While in France the level of prices for milk and cheese slowly decreased in the last ten years,
in Romania it increased quite fast, reaching a high level beginning with the year 2008. Unlike
Romania, Poland had relative constant levels of prices in all categories of products.
Table 4: Price level indices by groups of foodstuffs, in certain EU member states (EU-27=100)
Groups of products
Bread and cereals
Meat
Fish
Milk, cheese and eggs
Oils and fats
Fruit, vegetables, potatoes
Source: Eurostat

France
2002
112.4
127.0
116.6
108.5
110.0
119.3

2011
106.0
118.9
110.0
99.7
99.4
120.5

Poland
2002
57.9
58.0
65.1
60.2
81.2
61.4

2011
59.3
57.9
68.9
65.3
77.0
61.1

Romania
2002
48.4
49.3
68.3
73.1
83.0
48.3

2011
66.4
62.6
71.3
95.3
95.2
59.1

If we refer to the food consumption expenditures on the households from Romania, according
to the Household Budget Survey (HBS), the food consumption expenditures per total
households accounted for 44.9% of total consumption expenditures in the year 2011. This
share increased by 0.8 percent compared to that in the year 2010, as a reflection of the
economic crisis effects and of the decrease in incomes from the year 2009 (Table 5). The
economic growth from the period 2004-2008 was reflected in the population’s incomes and
consumption, leading to the relative decrease of food consumption expenditures, i.e. to their
diminution in total expenditures, according to the evolution pattern of developed countries.
Table 5: Structure of consumption expenditures per total households in Romania (% of total
consumption expenditures)

Food consumption
Non-food commodities
Payment of services

2004
49.6
27.6
22.8

2005
47.2
28.8
24.0

2006
45.4
29.7
24.9

2007
45.0
30.3
24.7

2008
44.3
31.5
24.2

2009
44.2
31.0
24.8

2010
44.1
30.7
25.2

2011
44.9
30.1
25.0

Source: Coordonate ale nivelului de trai în România. Veniturile şi consumul populaţiei. 2005-2012, INS

4. Conclusion
The equilibrium between the domestic agricultural production and food consumption on the
Romanian households is reached inside the European Union, by the increasingly strong
integration of the Romanian agricultural sector, according to the common market organization
norms.
Looking back, throughout the entire period of transition up to the moment of accession to the
European Union, food security was an important objective of Romania’s agricultural policies,
even though the results were sometimes contradictory. The post-accession governments in
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power continue to be concerned with the food security issue: the first objective of the
governance program 2009-2012, in agriculture, was to ensure the country’s food security
through the increase and diversification of farm production, and this priority is also present in
the governance program 2013-2016.
The self-sufficiency level in the main agrifood products reveals that Romania has a chronic
deficit in meat, fruit and vegetables and in certain years even in cereals. The analysis of the
evolution of food availability per capita reflects the gradual change of the population’s food
consumption pattern, mainly by the increase of the meat quantity (pork and poultry meat), as
well as of milk quantity, in the period 2000-2009.
The comparative analysis of the level of relative prices in different countries reveals a
stronger increase in Romania starting with the year 2005, compared to Poland, where higher
price stability existed, or compared to France.
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Abstract
Agriculture is one of the important aspects in our lives. We as human beings are creating different
kinds of values. Of course producing a healthy food is a great value as well. Rural development is a
main power of agricultural development, and it is the reason that we should put efforts to make plans
and strategies for developing the rural areas. In this paper, we grasp our attention to the projects
which are ongoing and help to develop rural communities in Armenia. The projects are financed by
European Union. Some of them are co financed projects. According to our research, we found out that
there are seven rural development regional and non-regional projects that now are in process. In
addition we have presented summaries of the projects, brief descriptions, as well as the amounts of
financial contribution, duration, locations of actions and specific characteristics. Moreover we have
harmonized one project in some criteria according to literature case.
Keywords: rural development, poverty reduction, agricultural project, Armenia, EU
JEL Classification: H43, O22

1. Introduction
Despite significant strides in reducing poverty during recent decades, there are still about 1.2
billion extremely poor people in the world. In addition, about 870 million people are
undernourished, and about 2 billion people suffer from micronutrient deficiency. About 70
percent of the world’s poor people live in rural areas, and many have some dependency on
agriculture (Clevar, 2012). Furthermore, although in decline, agriculture remains the direct
and indirect base for the economic livelihoods of the majority of the world’s population
(IFAD, 2001).
In this paper we have positioned our article for studying the rural development projects, in
Armenia. Armenia is landlocked country in western part of Asia. It occupies the north-eastern
part of Armenian plateau – between Caucasus and Nearest Asia. According to National
Statistical Service of The Republic of Armenia, the population is around 3.0 million (NSSRA,
2012). Armenia has total ten regions, in were 915 communities are located (OPRA, 2014).
The total rural population in 2011 census considered 1,112,526 or 35.89% of population.
(Indexmundi, 2011). For Armenia the agricultural sector has crucial power into economy,
except government strategies to develop the rural sector, some contribution to rural
development is done by rural development projects. Rural development projects were seen as
important drivers of development, as they provided the inputs for industrial development and
increased export earnings, and contributed to food security.Vulnerability, inequity, and
deprivation are common issues confronting rural societies, prompting development assistance
targeting this sector (Barrios, 2007).
Armenia was the first former Soviet Union country to dismantle its 600 huge collective farms
and distribute agricultural land to individual households. More than 330,000 small-scale
farms were created overnight to ensure a minimum, basic food supply and to absorb workers
from now-extinct industries. Many new farmers were chosen land in mountain areas where
harsh natural conditions severely restrict productivity. Technology and infrastructure such as
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farm machinery and irrigation inherited from the pre-transition period was useless to smallscale farmers. The technological heritage of the collective farms was not suitable in terms of
scale, cost and service requirements, and much of it was obsolete as well (IFAD, 2001).
Government of Armenia pursue poverty reduction together through agricultural growth and a
focus on the poorest rural areas, mainly in the highlands and border areas. The different kinds
of projects are done and ongoing by dissimilar international organizations like IFAD, FAO,
EU Delegation, USDA, World Bank etc. Projects are falling into diverse sections starting
from rural development to corruption cutting, infrastructure development, system studies and
etc. In this study we are mainly concentrated to European Union (EU) rural development
project that are ongoing now. We have found out that total seven projects now are available
and financed by EU in rural development and food security section. These projects are not
only limited in boundaries of Armenia but also some of them are regional ones. Study clearly
gives the summary of the projects. It includes the financial contribution amount, the sector,
the location of actions, the brief description, the duration of projects, as well as specific
information of different regions were projects are being implemented.
2. Data and Methods
In this paper there have been used the information from the resources linked to the scientific
and technical papers related to the area of rural development and agricultural planning. In
addition, the data was harvested from the official web pages of government of Armenia, and
web pages of International Organizations like EU Delegation and IFAD. Moreover several
ongoing projects implemented by EU have been studied and upon the results of the study
have been prepared conclusions for further improvements and future development in the field
of projects implementation as well as for new project ideas. The time horizon of projects is
falling starting from 2013 up to 2018.
The aim of this qualitative study is to demonstrate the ongoing rural development projects
implementing in Armenia and financed by EU.
3. Results and Discussion
3.1 The General Description of the Projects’ Implementation in Armenia by EU
The Partnership and Cooperation Agreement between EU and Armenia was signed in 1996
and in force since 1999. It allows wide-ranging cooperation in the areas of political dialogue,
trade, investment, economy, lawmaking and culture (EU, 2013). The EU Delegation’s has
roles and objectives which are enhancing the bilateral relations in all fields – political,
economic, people-to-people, and assisting the Armenian Government to implement its
reforms. The Delegation works closely with all counterparts: authorities, political parties, civil
society, media, educational institutions and international organizations (EU Delegation,
2013). In frames of EU delegation there was implemented and up to nowadays are ongoing
projects in the following fields: “Governance, democracy, human rights and support for
economic and institutional reforms”, “Trade and regional integration”, “Infrastructure,
communication and transport”, “Water and energy”, “Social cohesion and employment”,
“Human development”, “Rural development, territorial planning, agriculture and food safety”,
as well as in some “Multi-sector” fields (EU Delegation, 2013).
The type of “Rural development, territorial planning, agriculture and food safety” is taken into
account for this study. In Armenia are ongoing seven projects. We think that it is important
drive for rural areas as in general the rural developmental projects intend to reduce the
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poverty and unemployment they improve the health and educational status and fulfil the basic
needs such as food, shelter and clothing of the rural population. The rural development is a
very complicated phenomenon; usually it is a long-term and iterative process (Barrios, 2007).
Rural development results from the improvement of the economic, social, and environmental
conditions of the community. These three aspects complement each other and lead towards
the overall improvement of individual and community well being (RPR, 2001).
While the problems of rural people and places are in general the same as those in urban areas,
there are important differences that justify a specific geographic focus. In Armenia rural areas
differ from national areas in a number of ways. Number one rural areas have lower labour
force participation rates: people are more included running their farms, which is symptomatic
of their smaller degree of integration into the broader economy. Number two, in general the
residents of rural areas also tend to be less well protected by the social safety net and less
subject to employment protection than their urban counterparts (OECD, 1995).
Projects from the section “Rural development territorial planning, agriculture and food safety”
are not only isolated in national boundaries but also some of them are regional ones. Four
projects are done within the boundaries of Armenia, in different regions like Aragatsotn,
Gegharkunik, Lori, Syunik, Tavush, Vayots Dzor and one in Yerevan the capital of Armenia.
The regions climate and the economic conditions are very diverse. The highland starts from
400m up to 4,095m above the sea level (Worldatlas, 2014). In Armenia we may meet seven
main landscape types across the different altitudinal zones: Desert, semi desert, dry steppe,
steppe, woodland, sub alpine and alpine zones is geography as diverse as high mountain
peaks, fertile valleys, picturesque land formations, basalt columns, rock sculptures, and
waterfalls. All these are affecting the agricultural projects design from the beginning, because
each region has its own unique characteristics and rural conditions. Therefore projects should
be designed carefully before implementation, because each region has its own specialized
agricultural sector, the specific climatic conditions, etc.
3.2. The Geographical and Agricultural Specialization in some Regions of Armenia
The brief descriptions of the regions that are included in the list of actions of the projects are
presented below.
Aragatsotn region has 2,753km² or 9.3% of total area of Armenia. The Aragatsotn region has
the minimum point from sea level 1,030m and the maximum 4,090m, it is distinguished by its
diverse climatic conditions. The region has favorable conditions for production grape,
apricot, peaches and some vegetables (ASRC, 2013).
Gegharkunik region is located in the east part of Armenia. It has 5,348km² or 18% of total
Armenian area. Gegharkunik region has long and lasting winters, it is because of its altitude
majority of land is located from sea level 2,000m up to 2,500m. Agriculture in Gegharkunik
region is developed mostly in livestock, honey production, fisheries. Sevan lake located in
this region and it is the second highest altitude lake from the sea level in the world (ASRC,
2013).
Lori region is located in north-west of Armenia. It has 3,803km² or 12% of the total territory
of Armenia. The minimum altitude above the sea level is 490m the maximum is 3,196m. Lori
has the warm climate during the year. Lori region has good conditions for producing grape,
and dissimilar types of fruits (ASRC, 2013).
Syunik region is situated in the south of Armenia. The highest pick is 3,906m above the level
and the lowest is 380m. It has 4,506km² or 15.1% of total territory of Armenia. The
agriculture of the region is mainly specialized in plant growing especially grains and potato
and animal husbandry especially cattle farming (NSSA, 2013).
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Tavush region is located in the north-eastern part of Armenia. It has around 2,704 km² or
9.1% of the total area of Armenia. The lowest altitude is 380m and the highest is 2,993m.
Agriculture is mostly specialized in horticulture, livestock, vegetable production, honey and
feed production (ASRC, 2013).
Vayots Dzor region is located in the southern part of Armenia. It has around 2,308 km² or
7.8% of the total area of Armenia. The lowest altitude is 1,050m and the highest pick is
3,333m. Farms are mainly dealing with cattle-breading. The aviculture, winegrowing, fruit
growing and vegetable-growing has certain share in the agricultural sector of Vayots Dzor
region (NSSA, 2013).
3.3. The EU Projects’ Portfolio in Armenia
The seven projects which are ongoing now are falling into following sections: Agricultural
education/training, Economic development policy planning, Food Security, Disaster Risk
Control, and Small and medium-sized enterprises (SME) development. Total from seven three
projects together with different inputs are providing agricultural trainings and educations as
well. The titles of those three projects are: “Poverty reduction through sustainable use of
natural resources of the Gnishik park” (P2), “Support to rural development in the Aragatsotn
Region in Armenia” (P3) and “Support to the poverty alleviation in Chochkan community via
innovative Public-Private agricultural initiatives” (P4). The knowledge is a central foundation
of human and economic development. (Chapman & Slaymaker, 2002) and advancing farmer’s
knowledge and experience in their specialized spheres, projects assure more efficient
production, and it means that farmers are acting more efficient.
In SME development projects section includes only one project: “Agro tourism development
initiative in rural communities of Armenia” (P1). The locations of actions are distributed
among following regions: Gegharkunik, Vayots Dzor, and Syunik. This project is seeking of
development agro tourism initiatives in the rural communities throughout Armenia through
close cooperation with local authorities, civil society and the private sector. The above
mentioned projects are implemented within boundaries of Armenia.
The projects described below are regional projects. The “Eastern Partnership Territorial
Cooperation Support Programme” (P5) is in the section of disaster risk reduction. Several
countries are involved in this project: Armenia, Ukraine, Georgia, Belarus and Azerbaijan.
Beneficiaries are the governments of these countries. This project is going to promote
sustainable cross-border cooperation between border regions of the Eastern Partnership
partner countries, so as to allow for the development of joint solutions to common challenges
in their border areas. The second regional project is “Promoting Innovative Rural Tourism
(PIRT)” project (P6), which is included into the Economic and development policy/planning
section. The participating countries are Armenia, Turkey, Bulgaria and Georgia. The PIRT
project is directed to supporting regional cooperation and cross border partnerships for
economic and social development in four Black Sea Basin countries based on combined
resources through creation of rural tourism networks in order to promote joint tourism
development initiatives and traditional products. The project will achieve stronger regional
partnerships and cooperation through integrated utilization of physical and human resources
and exchange of best practice aimed at enhancing the standards of touristic product and
service delivery. All this will contribute to economic and social development in the Black Sea
Basin region. The last one, which is “Improving Regional Food Security in the South
Caucasus through National Strategies and Smallholder Production” (P7) is in the Food
security section, Partner countries are Armenia, Azerbaijan and Georgia. Beneficiaries are
50,000 small holder farmers. Central to the Action will be the publication of gender sensitive
food security and nutrition strategy in Armenia formulated and developed within multi-
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stakeholder Working Groups involving project partners, government, the private sector,
NGOs, MFIs, research institutions, and representatives of small holder farmers. Particularly in
Armenia the action will use the Agricultural Alliance, a platform of 14 organisations. The
strategy derived from the experience of these stakeholders, regional learning, and from the
lessons of countries that have gone through similar processes (e.g. Brazil, South Africa,
Kenya, India), will identify and include many of the elements required for comprehensive and
effective approaches to food security and nutrition going forward over the next five to ten
years. This will include for example, approaches which reflect the use of technology to
improve agricultural practices; the incorporation of Disaster Risk Reduction and
environmentally sustainable initiatives; a regional perspective to involve and engage with
regional actors and to enhance / initiate approaches to shared problems; measures to evaluate
the impact of food security and nutrition strategies; as well as accounting for infrastructure
development, agro-extension services, and campaigning around key issues. Essentially, the
strategies must also account for the important role that women play in agricultural production,
through core gender equality objectives and indicators, and linked to this, the potential for
small holder farmer production to underpin effective food security and nutrition strategies.
Table 1 shows the locations of projects, and beneficiaries of each project.
Table 1: The projects grouping, locations of actions and beneficiaries
Name of
the Project
P1

Regional

State

Locations of actions

Beneficiaries

+

Lori, Tavush, Gegharkunik, Vayots Dzor,
Rural entrepreneurs
Syunik regions
+
Vayots Dzor region
Local community
P2
+
Aragatsotn region
Rural women farmer
P3
+
Lori region
Local community
P4
+
Armenia, Ukraine, Georgia, Belarus, Azerbaijan Government
P5
+
Armenia, Turkey, Georgia
Government
P6
+
Armenia, Georgia
50,000 small farmers
P7
Source: Information was taken from http://eeas.europa.eu/ table was constructed by authors.

According to Table 1 seven projects are divided into two groups; regional and state. Projects
in the first group are P1, P2, P3 and P4 which are being implemented within the boundaries of
Armenia. Projects: P5, P6 and P7 are in a second group, and they are being implemented
within and out of state: these projects are regional projects.
Table 2 presents the financial contribution by EU and the duration of the projects.
Table 2: The budget financed by EU and the duration of the projects
Name of the
Duration
Start time
End time
Financial Contribution by EU
Project
(months)
8/Jan/2013
7/Jun/2014
16
150,000 EUR 88.97% of total
P1
8/Jan/2013
7/Jun/2014
16
149,000 EUR 88.69% of total
P2
8/Jan/2013
7/Jun/2014
16
68,929 EUR 83.14% of total
P3
8/Jan/2013
7/Jun/2014
16
149,940 EUR 85% of total
P4
2/Dec/2012
19/Sep/2018
70
1,800,000 EUR
P5
7/Nov/2013
1/May/2015
19
472,923.43 EUR
P6
25/Sep/2013
25/Sep/2017
48
596,460 EUR
P7
Source: Information was taken from http://eeas.europa.eu/ table was constructed by authors.

According to data in the Table 2 we can conclude that the duration of state projects is exactly
16 months, in contrast to that the duration of regional projects is longer and average duration
of three regional projects, presented in this paper, is 45 months. Beside this it is obvious that
regional projects are fully financed by EU and state projects are co-financed.
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3.4. Study of Project P3 (Support to rural development in the Aragatsotn Region in
Armenia)
We have chosen P3 project for detailed study. Several questions are going to be reviewed
regarding P3 project. According to Lester (2014) there are some criteria for business case.
The business case is necessary for projects to show that there will be a benefit either in terms
of money or service or both. The business case outlines the ‘why’ and ’what’ of the project.
Here we have harmonized P3 project according to these criteria. More specifically we answer
to below raised questions.
Why is the project required? The project P3 is mainly concentrated on assisting farmers to
start organic production of berries. Its beneficiaries are rural 43 women farmers. The location
of actions is Aragatsotn region. In this region the berry production is relatively developed in
comparison with different regions in Armenia. The Aragatsotn region is not the poorest region
in Armenia but according to statistical services of Armenia it has the fastest rate of becoming
poor. This kind of issues are emergent and should be solved. Project helps women farmers to
be involved in the production of organic berries using advanced methods, so making them
more competitive. According to marketing studies there is a gap of production in Armenia in
berry sector.
What is trying to be achieved by the project? P3 project is trying to achieve poverty reduction
in selected region, by making farmers more competitive in the field of organic berry
production.
What are the deliverables? Deliverables of this project are two kinds: tangible and intangible.
Tangible deliverables are ready to eat organic berries and intangible products are the
knowledge and experience gained in area of production of organic berries.
How long will it take to be completed? Duration of this project is 16 months.
What are the main risks? Some risks are connected with the climate factor. Before
implementing the project the location was clearly studied and it has been concluded that
location has appropriate climate conditions for different kind of berry production, but still
some risks exist. The second risk connected with the project deliverables. As berries are
fragile they need appropriate care after harvest. So if they are not handled carefully they will
be damaged and farmers will lose some of their harvest.
What are the success criteria? One of the success criteria is the positive change of living
conditions of 43 women beneficiaries. For evaluation of this criterion, there have been
organized first household and middle term household surveys. During these surveys their
financial conditions were estimated. After implementation of the project final term household
survey will be organized and it will show if the project affected positively to women farmers’
financial conditions. Another success criterion is the knowledge and experience gained by
farmers, community members, the agricultural extension services.
Who are the main stakeholders? Stakeholders are direct and indirect. The direct stakeholders
are the 43 women farmers, and indirect stakeholders are community members, employees
working in ASRC, agricultural based non-governmental organizations.
4. Conclusion
In this research we have allocated seven ongoing rural development projects financed by EU,
in Armenia. Some of them already have positive output in their specific goals. Nevertheless
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we want to state our recommendations for upcoming new projects, which could be
implemented in Armenia.
1. We think that more projects should be done in sphere of agricultural food production.
The capital of Armenia has lot population, and lot of agricultural based products are
being used in daily basis. Lot of products are imported from the different countries.
Armenia has good conditions for producing different kind of agricultural based
products. Specifically by increasing horticulture, vegetable production as well as in
some mountainous areas a livestock farming, will help to propagate local production,
decrease the costs of the products and affect positively the financial conditions of
rural population.
2. Tourism sector could be dramatically developed if more projects will be done in area
of infrastructure development, construction of basic amenities etc. Armenia has
manifest historical places which are attracting visitors and will attract more if
infrastructure is more developed. Moreover there are appropriate rural conditions to
develop an agro-tourism sector in Armenia.
3. We think that for having efficient project flow, the project should be controlled more
frequent. Moreover we propose that the external audit could be a good tool in
assurance of proper control regarding efficiently actualization of goals of the project.
Also there are more specific areas and questions that could be discussed. In general we think
that providing these three points will help to develop some sectors of agriculture in Armenia.
Overall we should bear in mind that Armenia is agricultural country, and parallel with
development of different sectors we should not forget about agricultural sector in Armenia.
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Abstract
Traditional Data Envelopment Analysis (DEA) does not provide adequate detail to identify the specific
sources of inefficiency embedded in activities on the level of production sub-technologies of an
enterprise. One of the insufficiencies of these standard models is the neglecting of intermediate
products. On the other hand, network DEA gives approach to the significant information that would
otherwise remain hidden in the black box of efficiency analysis. The aim of this paper is to define a
network DEA model, which allows us to look inside an enterprise with multiple nodes. In the paper,
we provide an illustration of a static and dynamic network DEA model, as well as the current
overview of processing issues. Agricultural enterprises are examples of organizations where the
internal structure represented by its sub-technologies plays an important role in their efficiency, as the
sub-technologies are exchanging inputs and outputs in form of intermediate products, in static and
dynamic across time understanding.
Keywords: Agricultural Enterprises, Data Envelopment Analysis, Efficiency, Network
JEL Classification: C61, Q12, Q19

1. Introduction
The agriculture has still more important strategic role in the crop and livestock production for
securing the food availability for more than 500 million consumers in the European Union.
Therefore, in the recent years the agricultural sector has passed several changes. The Common
Agricultural Policy (CAP), which main objective is to improve agricultural productivity in
order to ensure supply of available food for final consumers, represents the largest part of the
budget of the European Union. Technological progress in the field of modern agricultural
technologies, connected with mechanization, chemization, biologization, ecologization and
use of fertilizers and pesticides are directly linked with the requirement to increase
agricultural production. Increasing of agricultural production must take into account the
sustainable management of natural resources and optimal utilization of the production factors.
Impact on the efficiency in the transformation of inputs into outputs in the specific
agricultural sector have also number of uncontrollable factors such as weather conditions,
which depend on the geographical location of the country and different climate of coastal and
landlocked countries. Agriculture is also affected by the instantaneous state of the atmosphere
characterized by the temperature, rainfall and weather conditions. Another attribute of
agricultural efficiency is the proven existence of a connection between efficiency of the
agricultural sector and its competitiveness.
Several studies and publications are focused on measuring and evaluating the efficiency in the
agricultural sector, with the use of parametric and non-parametric approach, in order to ensure
the optimal and sustainable utilization of the production. Both approaches share their common
goal that rests in their attempt to estimate the production frontier. The fundamental of (more
frequent) parametric approach is econometric estimation of the production function and this
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approach can be encountered in studies Haider (2011), Theodoridis (2011) and Sojková,
Kováč (2005).
Utilization of the non-parametric approach is oriented on the application of Data Envelopment
Analysis (DEA) models and bases on a non-parametric construction of the production
possibility set. The output of the non-parametric approach are the scores of technical
efficiency, which indicate the location of Decision-Making Units (DMU) on the production
frontier in the case of its efficiency, or below it if its inefficiency. To the authors, who have
dealt with the application of non-parametric DEA analysis in the agricultural sector belongs
Kelly et al. (2012), Hoang, Alauddin (2012), Paul et al. (2004), Sarker, De (2004), Souza et
al. (1999) and others. Slovak authors Fandel (2005) and Bielik, Rajčániová (2004) and others,
deal with non-parametric DEA efficiency evaluation method especially in an environment of
Slovak farms.
The main objective of DEA models is to evaluate, on a comparative basis, efficiency of DMU
that in the operations utilize a certain set of inputs and transform them into a set of desirable
or undesirable outputs. Production process inside of the system is a kind of black box, which
will be opened in the presented article by creating a network of sub-technologies. Agricultural
enterprises are examples of the organizations, where the internal structure of the company
plays an important role, because output of one activity (called intermediate product) is also
input for another activity. This structure creates a static network model. Agricultural
companies are also characterized by the dynamic network model, whereas output per one year
is also the input for the following year. The aim of this paper is to present the evaluation of
the efficiency of the agricultural enterprises with internal structure by using the
comprehensive assessment of the production process, not only at the level of the whole
enterprise, but also at the level of the individual sub-technologies, through the formulation of
the optimization problem for each activity within the system.
The use of network DEA analysis in assessing the efficiency of DMU can be found in the
several papers and scientific studies. Färe, Grosskopf (1996, 2000) have become the pioneers
in the use of network sub-processes based on the estimation of Shephard’s production
functions. However, in the recent years, the network DEA has become a relatively used
method and its practical application can be found in the works of the authors Löthgren,
Tambour (1999), Seiford, Zhu (1999), Sexton, Lewis (2003, 2004), Färe et al. (2007), Yu and
Lin (2008), Avkiran (2009), Tone, Tsutsui (2009), Kao (2009), Castelli et al. (2004),
Fukuyama, Weber (2010), Matthews (2013) and others. The mentioned papers evaluate the
efficiency of the network sub-processes applied to the financial institutions like banks and
insurance companies, pharmaceutical companies, retail, airlines and railway companies. One
of the first sector, where the network DEA analysis has been applied, were exactly the
agricultural companies in the paper of Färe, Whittaker (1996), which focused on the
efficiency evaluation of dairy farms. They concluded that the use of the network sub-activities
in agricultural enterprises is more appropriate for identifying the sources of inefficiency in
comparison with the standard DEA method. However, their work was followed up only by a
few authors in agriculture sector. Jaenicke (2000) defined the dynamic network model for the
farms focused on the crop production, which reflected the rotational effect of crop production.
The network of sub-processes was based on a three-year rotation of crop production and took
into account the intermediate product in the form of soil capital, which was the final output in
one year and also input for the production process in the following year. Fandel (2010) dealt
with the creation of a network model within the agriculture enterprise in the case of two crop
sub-technologies and one livestock sub-technology, where the optimization problem was
mathematically formulated.
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2. Results and Discussion
Standard DEA models evaluate the efficiency of agriculture enterprises on the basis of the
transformation of inputs into outputs. Inputs are the measurable source entering to the
transformation process and outputs are the measurable results of the transformation process. A
critical point using the non-parametric DEA method is currently uncovered transformation
process, which remains closed referred to as a kind of black box (Figure 1). The principle of
calculating the efficiency of the specific agricultural entity is based on the ratio of output and
input and does not take into account the production process within the agricultural unit.
Figure 1: Production process of enterprise
Production process

Black Box
of Efficiency
Analysis

Inputs x

Outputs y

Source: Own processing

For a standard DEA approach under constant returns to scale we solve the following first
stage of linear programming problem using input-oriented DEA model.



min
subject to

(1)
n

  xio   xij  j (i  1,..., m)
j 1

n

(2)

y ro   y rj  j

(r  1,..., s)

(3)

j  0

(j  1,..., n)

(4)

j 1

Each agriculture enterprise within the production process consumes m various inputs and
produces s different outputs. The enterprise consumes the amount xij of input i and
produces the amount yrj of output r , while xij  0 and yrj  0 . The results of the first phase
of the optimization process are the scores of technical efficiency  * and * . The agriculture
enterprise is slightly technically efficient (in term of Farell), when  *  1 and *  1 .
Otherwise, the agriculture enterprise is inefficient and positive values  indicate components
of the reference set of efficiency companies.
The formulations of output-oriented DEA model under constant returns to scale deal with the
possible changes in outputs by a constant level of inputs. The results are the scores of
technical efficiency  * and  * .
(5)
max 
subject to

n

xio   xij  j

(i  1,..., m)

(6)

(r  1,..., s)

(7)

j 1

n

yro   yrj  j
j 1
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j  0

(j  1,..., n)

(8)

The object of the first phase of the optimization process is the proportional change in inputs
(the input-oriented model) or outputs (output-oriented model) in order to achieve the
efficiency. However, even after the proportional change there may be additional opportunities
for improving the transformation process of inputs into outputs, which provides the second
phase of the optimization process. Its mathematical expression can be found e.g. publication
Cooper et al., 2011. The result of the second phase is the calculation of so-called slacks
(deviations from effective level of inputs or outputs), which represent surplus of inputs or
shortfalls of outputs. We say that the agricultural enterprise is fully technically efficient (in
term of Pareto-Koopmans efficiency) if the score of technical efficiency is equal to 1 and also
have zero slacks.
For a deeper analysis of the transformation inputs into outputs is necessary to examine the
transformation process within the company, which consists of individual sub-technologies,
where the output of one sub-technology (called as an intermediate product) is the input to
another sub-technology. Agricultural companies are characterized by complex structures that
are unique for each agricultural subject. In following subsections will be described the static
and dynamic network model on the example of agricultural companies with crop and
livestock production.
2.1. Static network model
The main objective of the network DEA model is to evaluate the efficiency of DMU, which
consists in the initial evaluation of sub-technologies in order to obtain the technical efficiency
score. Static network model, using the example of the agricultural subjects, consists of a finite
number of sub-technologies, which are connected to the network as shown in Figure 2.
Figure 2: Representation of sub-technologies

CP1

CP2

LP4

CP3
Source: Own processing

The figure shows the four sub-technologies CP1, CP2, CP3 and LP4. These four subtechnologies are connected by the directed network. Sub-technologies of crop production
(CP) produce output, which is also the input for the livestock production (LP) subtechnology. In the agricultural sector can be identified the intermediate product as the
production of animal feed. Is it possible to give a concrete example, when the agricultural
subject does not finalize the feed of its own production, but these stand out in the company as
an intermediate product in the form of feed corn, feed wheat and feed barley, which are a
source for livestock production, which produces the final products (animals, milk, meat, eggs,
wool, etc.). For a comprehensive network representations transforming inputs into outputs
were in sub-network technology also added exogenous inputs and collection of final outputs
of agricultural enterprises, as shown in Figure 3. The total available amount of exogenous
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inputs are denoted by x and 0i x for i  1,2,3,4 denote the amount of the vector of exogenous
4

input used in sub-technology i , by the validity conditions x   0i x . This shows that the
i 1

exogenous inputs must be shared among the sub-technologies. Similarly is formulated the
amount of output ij y , which is produced in sub-process i and delivered to sub-activity j . The
Figure 3 shows that the amount of crop-production from sub-technology 1 is the sum of
outputs 14 y 15y , where 14 y is the vector of intermediate products produced by technology 1
and used as input in livestock production technology 4. 15 y denotes the amount of output from
crop-production sub-technology 1 that becomes the final output.
Figure 3: The network technology
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The collection node 5, which converge the products from crop and livestock production from
the individual sub-technologies, the final output vector y  M , consists of 15 y  M1 ,
M4
M2
M3
5
5
5
5
5
5
5
4 y    , 2 y    , 3 y    where M  M 1  M 2  M 3  M 4 and y  1 y, 4 y, 2 y, 3 y  . To
the formulation of the network technology, we assume a certain number of observations k
when k  1,..., K consisting of

 y y  ,  x ,  y  ,  x , 
5
1

4
1

k

1
0

k

5
4

k

4
0

k

4
2

y  25y  , 02 x  , 34 y  35y  , 03 x  and
k

k

k

k

xk .
The linear technology can be written by equations (Färe, Grosskopf, Whittaker, 2007):

 x   y  15 y, 45 y, 25 y,35 y  :
K

5
4

ym   z k4
k 1

K

z
k 1

4
k

(9)

y , m  1,..., M 4 ,

5
4 km

(10)

x  04 xn , n  1,..., N ,

4
0 kn

(11)
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1
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K
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k 1
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x  02 xn , n  1,..., N ,

2
0 kn

(20)

zk2  0 k  1,..., K ,

(21)

K

(34 ym  35ym )   zk3 (34 ykm  35ykm ), m  1,..., M 3

(22)

k 1

K
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k 1

3
k

x  03xn , n  1,..., N ,

3
0 kn

(23)

zk3  0 k  1,..., K ,
1
0

x 02x 03x 04x  xn

(24)
n  1,..., N .

(25)

The network model shown in Figure 3 consists of four sub-technologies. Sub-technology of
livestock-production LP4 04 x,14 y, 24 y,34 y  consists of mathematical formulation expressed by the
relations (10) - (15). Sub-technology of crop-production CP1 01 x  consists of expressions (16)

- (18), sub-technology of crop-production CP2 02 x  is given by (19) - (21) and the last sub-

technology of crop-production CP3 03 x  by (22) - (24). In the case when each sub-technology
satisfies the conditions (9) - (25), we are talking about the network technology  (x) .
For an explanation of an analysis of the agricultural subject on the level of sub-technologies
is given a specific example, where the sub-network technology is formed as shown in Figure
4 of two crop-production sub-technologies and one livestock-production sub-technology.
Compared to the standard DEA model, the network DEA model does not guarantee the
existence of an organizationally efficient decision-making unit (Sexton, Lewis 2004). In the
next example we consider the output-oriented DEA model with constant returns to scale. The
input data of two decision-making units A and B are shown in Table 1. The network DEA
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model computes the inverse efficiency for each unit to be 1.33 (Table 2). The inefficiency of
A’s comes from the amount of intermediate product 23 y of 10 units, because the unit B can at
the same input produces an intermediate product of 20 units. The inefficiency of unit B
consists of inefficient transformation of input 01 x to intermediate product 13 y , when the
compared decision-making unit can produce till 20 units of this intermediate product.
Inefficiencies of each sub-network technologies are then a source of inefficiency of the whole
decision-making unit. The network DEA compared with the standard DEA can accurately
specify the sources of inefficiency within the production process. The score of efficiency
  1 (in our case 1.33) indicates that the decision making unit may increase the amount of
the intermediate product or of the total product to become efficiency.
Figure 4: Static technology for the example
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Source: Own processing

Table 1: Data for example of static DEA problem
DMU

Inputs

Intermediate products

x

2
0

A

1

B

1

1
0

3
1

Output

y

3
2

y

y3

1

20

10

40

1

10

20

40

x

Source: Own processing

Table 2: Inverse efficiencies in the example
DMU

Inverse efficiencies
CP1

CP2

LP3

DMU

A

1

2

1

1.33

B

2

1

1

1.33

Source: Own processing

2.2. Dynamic network model
The formulation of the dynamic network model consists of a network of sub-technologies
over time. In the dynamic network model shown in Figure 5 are two time periods t , t  1 ,
while at each time period the agricultural subject produces the production P where
  t , t  1 . The decision in time period t impacts the production on later time t  1 . Figure 5
shows a dynamic network of sub-technologies in agricultural companies with cropproduction. Output from crop-production at time t consists of final output f y t and the
intermediate product i y t , which is entering the process at t  1 . Into the production process
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enter also exogenous inputs x t and x t 1 . On the specific example may be explain the dynamic
network model as follows. The agricultural company has grown at the time t the quantity of
potatoes y t , some of the production has been sold at time t and the other part has become the
intermediate product. The agricultural company planted these potatoes in the following year
t  1 and these potatoes have become an input.
Figure 5: The dynamic network model
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Source: Own processing

Sub-technologies shown in Figure 5 can be expressed by the following dynamic DEA model
(Färe, Grosskopf, 2000):
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3. Conclusion
Agricultural companies in the primary sector are examples of the enterprises, where it is
possible to use individual sub-level of activities to create a network of sub-technologies,
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which can be evaluated using the non-parametric network DEA approach. The paper presents
the static and dynamic sub-network technology and the evaluation of decision-making unit on
the basis of the optimization problem at the level of sub-technologies, where are received the
scores of technical efficiency. The network approach for evaluating farms has its strengths
and also weaknesses. Weaknesses are in the severity on dataset, because the individual
specific intermediate products are not captured in the available financial statements. It follows
that in the analysis of farms would be difficult to obtain a homogeneous set of entities with
the same sub-network technology, which could be analyzed using the network DEA. The
main benefit of the network DEA approach is the ability to identify sources of inefficiency
that are not able to be found in the standard DEA method. The network DEA allows to the
company management to focus on the sources of inefficiency within the production process.
The paper can be extended to other network models, their mathematical formulations and
examples based on the simulation data.
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Abstract
The paper presents the results of research into the agriculture production development in the Czech
republic in the past twenty years. During this period the intensity of natural resources exploitation for
Czech agriculture significantly decreased. The article analyzed possible reasons for decrease in the
output of the Czech agriculture, including differences in the Czech districts. In conclusion are widely
discussed general, but also specific reasons for this development. The experience of the 20 year
development of Czech agriculture is summarized and offered suggestions for the further direction.
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1. Introduction
The development of the dimension of the Czech agriculture from the point of view of the
content production can be documented on the base of data relating to the development of the
gross agricultural production (GAP) in the nominal prices from 1989 and in more detailed
comparison of the development in real and nominal prices since 1990.
From the development in the time line, we can derive not only the overall impacts of the basic
approaches of the government policy since the first half of the 1990s (market liberalization
and decline in demand), but also the preparation and results of negotiations determining the
future position of the Czech agriculture in the frame of the common EU market in the preaccession period (1998 – 2003) and also the efficiency of the full CAP implementation since
2004.
The comparison of the gross agricultural production in the basic branches in real prices (s. p.)
and nominal (market) prices (c. p.) already enables to evaluate not only the development of
the production content, but also the framing evaluation of influences of the price development
of agrarian producers (see Figure 1).
Figure 1: The development of the dimension of the Czech agriculture in indicators of gross
production in 1990 – 2010

Source: CZSO

34

For the development in the plant production, it is typical that common prices oscillate more
(and they project in the overall branch output more than changes of the content of
production). The first more significant growth of the plant commodities happened in 1995 –
1996. The next positive amplitude, strongly influenced by the world market, happens at the
end of 2007, with subsequent decline and iterative recovery. The accession of the Czech
Republic into the European Union in 2004 has not shown in the growth of prices of plant
commodities.
But, there is a significant and gradual decline in the animal production. As it is obvious from
the comparison of development of this production in real and nominal prices, the decline
which has been obvious especially in the first years of the economic reform, did not stop even
in the pre-accession period at the break of the millennium. The dimension of the animal
production is gradually declining even after the accession into EU. The price factor plays a
certain "correcting" role when evaluating this development, because it relativizes the
consequences of the decline of the actual dimension of this branch. But it is true that the
decline in the course of the observed period is so significant that the original proportion of
both basic branches is changing. The traditional higher content of animal production (and
added value) in the primary production is no longer maintained. (more in Bečvářová et al.,
2008 and Bečvářová et al., 2009, Svobodová et al., 2011)
2. Data and Methods
The aim of the contribution which presents certain research as a part of the solution of a
research task by the Faculty of Regional Development and International Studies of the
Mendel University Brno is to characterize and analyse crucial signs of changes caused by the
aforementioned processes in the agrarian sector and their consequences for achieving
competitiveness of agriculture holdings. In this context also deals with specific issues of CAP
framework and rules implementation the Czech Republic.
From the methodology perspective, the paper is divided into two parts: the first part content
analysis current development of the dimension of the Czech agriculture in general and also
regional context. It is based on data from Czech Statistical office and Government reports of
the Ministry of agriculture in the Czech Republic and systemically analysed the period before
and after the Czech Republic joined European Union. Second part focuses on discussion of
possible causes and consequences and the experience that Czech Republic gain in the past 20
years is presented.
3. Results and Discussion
The initial impulse of change in the Czech agricultural development after 1990 was the
decline of the consumers demand caused mainly by the cancellation of “subsidy to
consumers” (negative turnover tax) on food. (Bečvářová et al., 2008; Foret et al., 2011)
This precaution which was supposed to create the assumptions for functioning of the market
relationships, however, at the beginning of the 1990s minimized the possibility of using the
subsequent liberalization of prices in agriculture. With increasing disbalance in the agrarian
market and parallel limitation of budget transfers into the agriculture after 1991 the
disengagement of production factors (especially labour and capital) happened from the
branch.
With decline in its performance from the title of limiting the intensification inputs, it became
less able to compete from the point of view of fulfilling the criteria of demand for raw
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materials for further processing. In this (vertical) relation it was the criteria of price and other
conditions for providing of local raw materials – agrarian products. It was possible to expect
that the competing business of the agrarian raw material from neighbouring accessing
countries with lower prices of agrarian products is going to cause the movement of business
into these countries and that the flows of some agrarian commodities from first stages of
processing will be aimed from the neighbouring countries. Since the accession of the Czech
Republic into the EU, with the full implementation of common agrarian policy also happens
the further deepening of structural disbalance of the Czech agriculture. Despite the overall
favourable impact on the development of the economic situations of the Czech agrarian
businesses, ensured mainly by gradually growing EU supports, the changes in the production
structure did not seem as that positive from the point of view of the position in still
broadening market, not even in the relation to the natural sources (see Table 1 and Figure 2).
Table 1: Agrarian production of the Czech Republic according to the main branches and
districts in 2012 (mil. CZK)

Source: CZSO
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Figure 2: Contribution of agrarians on the employment rate according to the regions

Source: CZSO

The significant changes in the observed period happen in the development of the commodity
structure and in proportions of main branches of the agricultural production at the whole area
of the Czech Republic.
Development in the branch of plant production
Structurally, with the decline of the cropland in 200 thousand ha in last twenty years as the
result of declining the degree of arability in 4 % (data from ČÚZK), happened the changes of
its usage. The basic changes in the structure can be documented by comparing the structure of
the crop areas in 1990, 2000 a 2012 in following graphs:
Figure 3: Comparison of changes in structure of sown areas in % of cultivated land in during
1990 – 2012

Source: CZSO
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In the result of decreasing the overall acreage of the cropland in the Czech Republic, the
percentage content of the cereal areas in the structure is increasing. However, in absolute data,
it is a slight decrease of the cereal areas in all regions.
Figure 4: Areas of cereal in the Czech districts

Source: CZSO

From the comparison of development of the crop lands structure in a given stage, the
recession from the raw crops production is obvious, not only in sugar beet, but also in
potatoes. There has also been significant decline in the fodder grass areas on the crop land,
where there is a significant influence of changes in the branch of animal production and
demands for ensuring the gross feeds.
In opposition, there is an ordinal growth of acreage in the oleaginous materials, especially
coleseed, in all districts. The most significant growth is in the Central Czech district.
Figure 5: Potato and coleseed areas in the Czech individual districts

Source: CZSO

Development in the animal production industry
The significant decrease in animal production arises from the comparison of development of
production in permanent and common prices in the previous section of the paper.
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The decrease which has started at the beginning of the 1990s has not stopped; it has
accelerated mainly in the pre-accession period at the break of the millennium. The extension
of animal production is still decreasing even after the accession of the Czech Republic into
the EU. The decrease of amount of animals (ruminants and monogasters) and also extensive
elements in production is projected here and the connected increase of costs per unit. The
growth of cost competitive inability complicates the position of producers in the frame of
the markets of according commodity verticals.
The default information and base for evaluation of the development in the branches of animal
production is based on the comparison of development of number of kettle, pigs and poultry.
The data of ČSÚ in the period after the EU accession is also used; in the given branch the data
are always available on 1st of April of the given year.
The overall decrease of the number of beef cattle only in period 2000 – 2012 was 200
thousand pieces, after accessing the EU it was 88 thousand pieces. The mentioned
development has structurally projected like this (Figure 6):
Figure 6: Changes in livestock numbers in the Czech districts

Source: CZSO

The overall decrease is projecting in the development in all regions with the exception of
three districts in Northwest Czech, where (except from the effect of precautions for
supporting the beef kettle breeding in LFA) also the influence of the frontier cooperation has
come into effect in business with neighbouring Germany. The decisive positions are still held
by Vysočina and South Moravian district.
Much more dramatic is the situation in the branch of pigs breeding, when only in the
observed period of 2000-2012 the number of pigs have decreased to less than one half (from
3 688 pcs. to 1 578 pcs. that is 57 %) regarding the fact that this is a typical phenomenon in
all Czech districts (Figure 7).
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Figure 7: Changes of pig numbers in the Czech districts

Source: CZSO

Alarming is mainly the underflow in regions with originally high number of kettle
(following districts: South Moravian, Central Czech, South Czech and Vysočina), which
basically signalizes the elimination of many breeding’s.
It is also needed to consider that the reasons cannot be looked for in the decrease of the
consumption demand for this kind of meat – pork is traditionally and permanently the basic
element in the Czech consumption.
It is, in opposition, the example of not non-encompassment of the competitive parameters
while involving the producers into successfully working commodity verticals and nets in the
European and world market. The insufficient interaction with subsequent phases of home
meet industry also plays its role (Figure 8).
Figure 8: Changes of poultry numbers in the Czech districts

Source: CZSO

Against the original assumptions and development in the 1990s, the numbers of poultry are
also significantly decreasing after the 2000. It is a decrease of one third, concretely from
30 784 pc. to 20 691 pc, while almost of the half of this decrease has happened only after the
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accession of the Czech republic into the European union. The development in individual
regions is documented in following comparison:
From mentioned characteristics and comparisons of development, it is clear that even in this
case it is usually an ordinal change, in which the elimination of big breedings is reflecting. It
is most significant in the South Czech and South Moravian district, but there is a similar
situation also in other Moravian districts. Even in this case, the competitiveness of supplying
the cheaper poultry for processing from neighbouring countries, especially Poland, strongly
projects itself. In the development and structure of production areas and amount of animals,
the ability of its effective evaluation in the final production and its realization projects itself.
The current situation and position of individual districts can be derived from the following
overview.
4. Conclusion
The overall philosophy which is projected as the success assumption of the viable primary
production business is connected with the strategy of sustainability in the approach of
intensive and extensive systems of agrarian business in current conditions.
The default conditions for sustainability of agriculture in general are from the long-term point
of view given by two groups of factors.
In the first one, we can include factors determining the productivity of basic production
sources in agriculture, such as assumptions of the agrarian activity and it potential
involvement into the market.
The second one is given by the macroeconomic environment formed by the overall economic
development and also by its reactions to the development of inner and outer conditions and
factors of development.
In both groups, we can characterize the decisive ones, on which the comparative advantages
(or disadvantages) of a given state´s agriculture or concrete region are based on.
The acquired branch results and level of its competitive ability in the given period of time are
the reflection of the efficiency of conditions and possibilities created for using the given
potential of production sources by concrete economic policy, in this case by CAP and
concrete fulfilment of the given frame in the member state´s conditions. There happens the
systematic influence of the interaction between these above mentioned groups of factors
which form the competitive ability of agriculture, respecting other criteria connected with the
sustainability in the frame of parameters of current European model of multifunctional
agriculture.
General precautions of economic policy in the concrete Czech conditions at the beginning of
the 1990s formed the market environment in general and also in the relation to the individual
sectors of economy. From the point of view of the agricultural development in the given
phase, it affected mainly the home demand with various intensity also the foreign business
with agrarian products that has subsequently projected in the limitation of supply of agrarian
products and home food and connected conditionality of capital investments in agriculture
and agrarian sector.
The according role was not played not even by the agricultural resort which, through concrete
precautions and rules, created the space which influenced the development and behaviour of
business subjects in this branch. The strategy which would support the creation of
economically and environmentally reasoned model of functional agriculture able to react to
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the changes of environment and creating the assumptions for accessing the broader
environment of the European and world market, did not really exist.
Individual precautions were concentrated on the distribution of (then really important)
dotation sources while reacting to the arising problems mostly ex post. That has projected not
only in the short time solution of inefficient and economically ineffective way of significant
decrease of the agricultural intensity with a more long term impact in commodity and also out
of commodity (social and environmental) area, but also in the unpreparedness of number of
agricultural companies on more significant competition on joint European market since 2004.
Even though we can observe positive manifestation from the break of the millennia and after
entry to EU in areas of restructuring support, judging from the perspective of Czech
agriculture in Europe of third millennium, it is not possible to rate the efficiency of agrarian
policy including specific implementation of CAP as partial factor of Czech agriculture’s
competitiveness as successful.
Analyses confirm that first of key factors determining company’s position of income
especially from perspective of possibility of its deciding is the economic environment, in
which the farmer as the producer of agricultural products decides the involvement on the
agrarian market. In this context Czech farmers were and still remain exposed to extremely
large changes of economic environment.
At the same time it appears that companies and even whole regions reacted differently on the
demanded decreasing of “extent” of Czech agriculture over the past fifteen years.
Development of income potential from agricultural activity in companies in given region is
undoubtedly connected to development of intensity of using natural resources of agriculture,
especially the soil. At the same time it is impossible to miss that systems of agricultural
economy, income potential and general economic situation of agriculture companies are
significantly determined by economic environment just on current stage of development.
Agricultural production then becomes more and more dependent on successful functioning of
global commodity chain.
Transfer of demand’s parameters for food or for further use of agricultural production, in
confrontation with real possibilities of its effective fulfilment basically defines the space for
producers of agricultural products.
In its consequences it affects and to considerable amount even define economic dimension of
commodity outputs of agricultural production in each specific region.
It is conditioned not only by economic outcome of specific subject on the market typical for
given phase of the vertical (evaluation of the raw material), but also more often by benefit of
connection of relevant phases of commodity chains.
It is therefore also about a form and efficiency of mutual connections of subjects taking part
in development, production and distribution of food within whole process; contributing to
optimization of transaction costs in horizontal and vertical interactions.
Success of involvement into primary production link in the system of food production
(currently usually within commodity vertical or network) and the choice of production
structure motivated by final demand is the crucial positive element of company’s
development. It creates conditions for participation in the advantage, creating and share from
realization of added value in final product.
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It can be expected that it will increasingly affect forming of production structure as it belongs
amongst typical signs of transition from traditional agriculture models focused on supply to
demand-oriented types of market relations in agri-business.
As a result of expansion of relevant (joint European) market and pressure to increase of its
liberalization the impact of global price also increases and with it also the competition of
more subjects on horizontal level of given phase of vertical. Advantages based on economies
of scale creating conditions for targeted choice of production structure based on modern
precise technologies; implementation of such production systems which don’t affect the
environment are successfully used in more consolidated and concentrated branches of
agribusiness.
The possibility to take part in commodity food chain on a position of supplier of the material
is in current conditions as necessary requirement of agricultural company’s prosperity in
perspective of its production dimension and utilization of income potential from regional
perspective.
Growth in factors’ productivity is in this case based on innovations and modernization,
rationalization of production process and other service activities. Competitiveness, apart from
lowering unit costs of production, is supported also with effort to lower transaction costs,
more precise coordination of activities within commodity vertical. Growth of market
concentration supports competitiveness of companies and optimization of costs on searching
and surveying of necessary price information.
Pressure on cost saving as means of controlling preproduction and follow-up phases of
processing and distribution on growing relevant markets concurrently changes proportions of
shares of added value of participant along whole vertical, it also changes reaction to changes
of prices of material on global markets. Besides that, companies in more concentrated phases
of agribusiness with high share of the market actually use opportunities to become the price
leaders even in the case of agricultural products.
Success rate of primary production company is conditioned by its cost competitiveness in
food production system or in other way of using agricultural production (where commodity
verticals are usually also created). This implies that the attention should be given to the area
of commodity outcomes, especially to systems and technologies of precise agriculture. Such
motivated choice of production structure should, apart from expansion of the spectrum of
activities even to non-agricultural activities, also manifest as a decisive positive element of
company’s development.
It is possible to use this way to create preconditions for participation on the advantage,
forming and sharing from realization of added value within successful commodity verticals.
The fact not yet fully recognised by the creators of European policy and the very agriculture
companies, is that the key to successful primary production is the connection and especially
efficiency of directly following link of processing its production (usually company from food
industry) that specifies the demand on the market of agricultural products by tis
competitiveness, in this case especially by success of involvement in related commodity
vertical and choice of supplier of raw material.
As proven by foreign experiences and results in local conditions, it is precisely success of this
mutual interaction of primary production and follow-up link of agribusiness (even focus to
support abolishing legislative, formal and informal barriers in these connections) that
becomes one of the decisive factors affecting structure and extent of agricultural production in
specific region, whether the processing facility is or is not localized in this region.
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While belonging to the region at primary production companies is usually given by the
location of cultivated land, the regional aspect fades in relation to follow-up links in
commodity verticals (even in the case of relations to companies of first processing).
Economic conditions and ensuring of the relation between the producer and processer are
decisive in broader context of relevant market that leads to lowering of transaction costs.
It is undisputable that success in the competition on such defined market will involve in the
near future efficiency in functioning of whole chains or networks (i.e. all parts of related
commodity vertical) including growing requirements of coordination of activities included in
these verticals, which will in given market structure apparently influence decisions of
agricultural producers at optimization of production areas and livestock numbers provided
technologically managed and economically justified concentration of production base.
On the other hand the dynamics, extent and implications of overall change of economic
environment are far more demanding for complexity and objectiveness of approaches in
defining conditions of further development of primary production industries, levels and forms
of their support.
The solution within the joint agricultural policy of EU is even more complex because
economic and social systems as well as (agro) ecological conditions are so different in
member countries that no unified project, or any unified specific steps in practice can be
applied.
While creating the conditions of such created competitive environment of agri-business in the
observed period, the concretely set rules of agrarian policy did not always play the positive
role. It often happened that instead of the effective use of production potential, the motivation
for using the subsidies was to get "compensation" when limiting the production or its
intensification.
Strategy of reformatory steps supporting the possibility of reflection of each country’s
agriculture specifics in particular solution, including assessment of priorities basically reacts
to this situation. Even though the framework is created centrally, the success is based on
specific understanding of socioeconomic situation and particular connections that are created
in specific localities.
Organs of public administration are irreplaceable in forming the concept and searching for
specific solutions within the policy and growth of efficiency in using instruments and forms
of redistribution of financial resources arising from sup-port of agricultural companies.
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Abstract
This paper looks at the challenges for global good and how the EU can help its farming sector to cope
with these challenges. The article aims at two objectives. First, to recognise and analyse the issues
that are emerging concerning global food security. Parameters covered by the analysis include
population, food consumption and production, climate change and trade. Second, to analyse the
importance of R&D and provide an overview of how the new EU policy instruments for 2014-2020
can be used in the projected situation.
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1. Introduction
The global farm sector is facing multiple challenges on the one hand, there is a growing
population and changing consumer patterns which follow the economic development mainly
in emerging and developing countries. The result of this juncture is higher demand for food
especially protein ones. At the same time, farm sector is increasingly addressing the energy
shortage and thus an increasing part of the global farm production is used for the non-food
purposes.
On the side of farm production, the farmers globally encounter factors of limitations for their
production. The agriculture and arable land is decreasing due to construction and
infrastructure, and soil degradation. Climate change is altering the existing production
patterns in global regions and represents a parameter of volatility, uncertainty and in many
regions negatively influencing production. Environmental protection concerns and
sustainability of the agro-eco systems is resulting in the less intensive farming models.
The global farm sector has, on the other hand, one key instrument to cope with the above
challenges: using research and development for more efficient and more sustainable
agriculture production the biological potential of crops and domestic animals offer substantial
margin to be used in a sustainable way.
The article analyses the global challenges of the farming sector. In the second part it explores
the policy instruments decided recently by the European Union in order to facilitate the
research and development transfer for the European farmers. The main policy innovation lies
in a concept which is provides incentives for the research community on one hand and
farming community on the other ensuring targeted knowledge transfer.
2. Demand driven factors influencing global farming sector
Population
After the 2nd World War the world has experienced a major population development.
According to United Nations (2004) in 1950 the population in the world was 2,5 billions.
With a notable 144% increase, the world population mounted to 6,1 billions by 2000, leading
to 1,76% average growth rate over this period of time. According to the United Nations
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Department of Economics and Social Affairs, world population is estimated to raise to 8,9
billions in 2050, hence is projected to increase by 46% and with an average annual population
growth rate of 0,77%. To sum up, in comparison to the period 1950-2000 the growth rate of
the consecutive half-century will fall but the annual increase in world population will remain
substantial. As is stated in the United Nations' (2004), it means that, on average each year for
50 years, world population will expand by about as many people as now live in Italy.
Less developed regions will be faced with the highest population growth during the period of
2000-2050 accounting for the accumulated 99% of the expected increment to world
population. When this article refers to less developed regions it implies Africa, Asia, Latin
America and the Caribbean, while North America, Europe and Oceania are considered more
developed areas. It is worthy to mention that Asia is expected to have a 1,5 billions increase in
population between 2000 and 2050 while Africa's share of world population is expected to
rise by 7%, and thus make the 20% of the whole population during that period of time.
With regards to the EU population change (taking into account 28 Member States), European
Commission (2014) predicts that the EU population will increase up to 2040 and decrease
marginally afterwards. Furthermore it is expected that the annual percentage change will
decline through out the 50-years period implying that there will still be an increase but in a
smaller magnitude.
Per capita food consumption and shifts in diet
Another factor is a qualitative one. With the welfare development of emerging economies it is
expected this will translate into an increase in per capita consumption and shifts in diet.
According to Alexandratos, N. and Bruinsma, J. (2012) there will be a forecasted 1,1% annual
expected growth for the demand of agricultural products between the years 2005/2007 to
2050, down from 2,2% in the last 40 years. All of the regions including developed economies
as well will consume more food in the future. On average around 52% of the world population
will intake 3,130 kcal/person/day; 24% more than the current proportion of world population
that is consuming around 3000 kcal/person/day. Along the same lines the present 35% of the
world population that is living with 2,500 kcal will be reduced to 2,6% by 2050. By close
inspection of the projected data it is concluded that although sub-Saharan Africa's and South
Asia's per capita food consumption will increase by 2050, they will attain levels that the other
three developing regions have in current times.
Regarding the future composition of food consumption, the world is expected to move
towards more livestock products (OECD/ FAO, 2011). In particular, there will be a large
percentage increase of dairy cattle for milk production, the meat production from poultry, the
pig production and the meat and milk production from sheep and goats. Meat production from
bovine livestock will still increase but insignificantly. While the shares of wheat will face a
slightly negative growth, vegetables, sugar and fish will have a substantial percentage
increase by 2020. The consumption of crops such as rice and grains will increase.
The European Union, Canada and the US are expected to continue on the livestock-based
diets, while Brazil, China and the rest of Latin America are anticipated to follow the same
nutrition habits by 2050.On the other hand, economies like East and North America or SubSaharan Africa are not. Some of the reasons that these nations are not expected to progress at
the same rate as the rest of the world to the western type livestock-based diets are low-paid
jobs and poverty. Moreover, another significant reason would be the fact that some nations,
like India or Muslim countries, do not consume beef or pork, for religious purposes. In
contrast, poultry is attractive to these economies due to health and financial reasons, thus the
increase of total livestock production in these countries as well as the large increase of poultry
consumption by 2020 as estimated by OECD/ FAO (2011).
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Production pattern
The increase in world population and per capita consumption, as well as, the shift to more
livestock-based diet are the main reasons for the increase of both plant (for fodder) and animal
production.
Figure 1: Percentage increase in production between years

Source: Bruinsma, J. 2009.

According to Bruinsma, J. (2009) the percentage increase in agriculture production for the
periods 1963-2007 and 2007-2050 is present but decreasing over time (see Figure 1 below).
The percentage increase of agriculture production of the most recent period of time has been
slowed down. As explained by FAO (2006) this reflects that the continued increase in demand
for agricultural products is however slowly tapering off. Since the world population is
estimated to increase by about 40% by 2050, the per capita production would need to increase
by around 22%. An additional billion tonnes of cereals and 200 million tonnes of meat would
need to be produced annually by 2050.

3. Factors influencing the supply side of the global farming sector
Scarcity of arable land per capita
Arable land per person is declining since 1960 and it is projected that this trend will continue
to occur until 2050 in the world (Bruinsma, J., 2009) . European Crop Protection Association
(2014) has projected that in 2025 the available land per capita will be 1900 square metres
while in 1980 it used to be 3000 square meters.
Bruinsma, J., (2009) expects that in developing economies, around 80% of the increase in
crop production would be a result of intensification. The drop of the available amount of land
is almost fully compensated by more intense agricultural production, namely 95% in the landscarce region of South Asia, and to more than 100% in the Near East and North Africa.
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In developed economies, the peak of arable land per capita occurred in 1960 at 0,7 ha/per
capita. After that year it has gradually been decreasing and by 2050 it is expected to fall to
around 0,43 ha/per capita (Bruinsma, J., 2009)
Climate change
Figure 2: Estimated impact of climate change on crop yields by 2050

Source: World Resource Institute. 2013.

Based on the Intergovernmental Panel on Climate Change (IPCC, 2013), negative impact of
climate change on crop yields are mostly expected for all the regions, see Figure 2 below. A
significant percentage decrease of crop yields is expected, by 2050, in most nations with the
exception of Europe and Asia. In the latter regions, it is not clear whether the overall impact
will be negative or positive. Most probably the crop yields in these regions will be decreased
but to a lesser extent. It is observed that impacts relate mainly to production aspects of food
security rather than access or other components of food security.
Overall, a temperature increase of 3°C, or more, is expected to decrease production of major
crops (wheat, rice, and maize) in tropical and temperate regions. However, micro-regional
fluctuations are foreseen (IPCC, 2014)
The macro regional impacts of climate change are differentiated. In Africa, heat and drought
stress are expected to reduced crop productivity thus altering regional and household
livelihood and food security. The rise in temperature in Europe is expected to increased
economic losses, impact people's health and well-being, labour productivity, crop production
and air quality. In Asia, a risk of undernourishment is foreseen due to rise of temperature and
drought. The increased frequency and intensity of flood damage to infrastructure and the risks
to coastal infrastructure and low-lying ecosystems are the main risks faced by Australia and
New Zealand due to the increase in temperature. An important risk arising from the rise in
temperature in North America is the high possibility of urban floods in riverine and coastal
areas, damaging the supply chain, ecosystem and social system distribution. Finally, in
Central and South America, a decrease in food production and food quality is expected as
well as a spread of vector-borne diseases in altitude and latitude.
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The EU area is expected to have significant implications for soil erosion and water quality in
all zones since carbon and nitrogen cycles are expected to be altered by climatic changes. As
explained by the European Commission / AEA Energy & Environment group (2007),
temperature increases tend to speed the maturation of annual crops, therefore reducing their
total yield potential. In turn, such changes in productivity and zoning may affect the total
agricultural output of the EU and its share of international commodity trading". In North
Europe, a decrease in summer rainfall and thus in water availability during that season is
expected, while winter storms and flooding are expected to occur ore often. Although new
pests and diseases are likely to be introduced, the lengthened growing season is foreseen to
increase both the productivity of some crops already cultivated and of others. These Boreal
climatic zones will be suitable for farmland.
The greatest risk for the Southern Europe stems from the foreseen reduction of water supply
leading to a decrease in crop yields. There is also a possibility that optimal growing
conditions will be altered and therefore, areas will become less able to produce higher yields.
On the one hand, rising sea levels is an important concern for the Atlantic Central zone. On
the other hand, there is a possibility that for this zone the agriculture production will increase
significantly. Winter flooding and hotter and drier summers are also the main projections for
the future of the Western Europe. The Atlantic South zone is estimated to suffer from
decrease in crop yields and reduced water supply. Risks for Central and Eastern Europe relate
mainly to potential changes in precipitation patterns, with projected increases in winter
rainfall and decreases in water availability in summer. An extension of the frost-free period
may increase the productivity of some crops and enhance the suitability of these zones for the
growth of other crops. It is likely that both agriculture and livestock production will increase
in the following years as well as new crop types might be introduced in the continental south
zone like Hungary and Romania. In mountainous Alpine regions the increase of temperature
is expected to be above average and thus less snow will cover the regions affecting the
hydrological cycles in many river basins. The Figure 3 provides for a overview of the climate
change impact in Europe.
Figure 3: Estimated impact of climate change on EU agriculture

Source: DG AGRI. 2014.
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4. Knowledge transfer into the farming sector
Global farming and related downstream and upstream sectors reacted to the challenges by
modernisation and technological transfers.
In all sectors, the highest intensity of research financing occurs in the USA with 2,7% (World
Bank, 2014). EU is investing 2% of its overall GDP on R&D expenditure, whilst Africa is
still lagging behind in that area by devoting less than 1% of its GDP on R&D.
Turning to agriculture, FAO (2009) revealed that investment in R&D for agriculture results in
high rates of return. However, such a return was decreasing over the period 1976 and 2000.
The highest growth (8,3%) has occurred during the period 1976 to 1981 in Latin America and
Caribbean, while the lowest ones have been recorded between 1991 and 2000. There are large
differences between and within regions and the reason is because agricultural R&D
investments were increasingly concentrated in a few leading countries.
According to FAO, 2009 public investments in agricultural R&D worldwide grew from USD
16 billion in 1981 to USD 23 billion in 2000. For the period 1981-2000 spending in Asia and
Pacific more than doubled and therefore increasing on average 4,2% per year. This was
mainly due to the high growth in agricultural R&D spending of China and India with the first
one having an average growth rate of 4,4% and the latter one 5,8%. High-income countries'
spending during that period of tie grew by 2,3% per year although during the 90s the spending
has ben reduced significantly. In contrast, the investment of Sub-Saharan Africa on
agricultural R&D grew by about 0,6% per year and actually fell during 1990s. Asia and
Pacific increased their share in the world's agricultural spending on R&D from 13% in 1981
to 21% in 2000. The shares of Sub-Saharan Africa, Latin America and of the high-income
countries have been diminished 5, 11 and 56 percent of the total, respectively. On the other
hand, the shares of spending by low- and middle-income countries have been increase by 2
and 9 percent respectively.
A concrete example of the funds spent on R&D by the individual companies, including the
agrochemical industry and the GM seed market, shows significant increase over time 2007 to
2012. The total spending of the agrochemical industry has been increased from USD 2,328
millions in 2007 to USD 2,943 millions in 2012. A significant change that occurred during
that period was that in 2007 most of the funds have been devoted for the research of new
agrochemicals while in 2012 most of the money have been invested for their post launch
development. Consequently, since less money are invested for research in 2012, more are
spent for product monitoring and stewardship and the development of the new products.
The Figure 4 below represents the evolution of the GM seed market from 1995 to 2012. As of
2007, sales have increased more than the related GM area, due to the increase in efficiency.
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Figure 4: GM Seed Market 1995 - 2012

Source: McDougall, P. 2013.

5. European Union knowledge transfer towards the Agriculture sector
The European Union is pursuing its EU 2020 strategy which goes for promoting innovative,
sustainable and inclusive growth. Five headline targets, to be achieved by 2020, have been
identified: employment, research and development, climate/energy, education, social
inclusion and poverty reduction (European Commission, 2010)
The establishment of European Innovation Partnerships (EIPs) for the period 2014-2020 in
different sectors represents a new approach under the Europe 2020 Strategy to advance EU
research and innovation. The EIP pursues the "interactive innovation model" which focuses
on forming partnerships: using bottom-up approaches and linking a wide range of actors from researchers to business - in Operational Groups that engage in practical projects. The
goal is to generate new insights and ideas and transform existing tacit knowledge into targeted
solutions. Such an approach should not only encourage the co-creation of innovation and
applicable solutions from research, but also speed up the spreading of innovative ideas.
The approach is relevant to all sectors. Currently there are five EIPs in place:


EIP Active & Healthy Ageing



EIP on Smart Cities and Communities



EIP on Water



EIP Raw Materials



EIP on Agricultural Sustainability and Productivity

EIP on on Agricultural Sustainability and Productivity
The agricultural European Innovation Partnership on Agricultural Sustainability and
Productivity (EIP-AGRI), which was launched by a Commission Communication in February
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2012, aims to foster a competitive and sustainable agriculture and forestry sector that
"achieves more from less". Its aim is to contribute to ensuring a steady supply of food, feed
and biomaterials, both existing and new ones, sustainable management of the essential natural
resources on which farming depends, and working in harmony with the environment
(European Commission, 2012).
The EIP operates through operational groups which are formed by different actors such as
farmers, researchers, businesses, advisory services, NGOs, etc. Operational Groups are built
around concrete innovation projects, on the initiative of interested actors. The composition of
an Operational Group may therefore vary from project to project in function of the project
pursued. Operational groups shall draw up a description of the project, the expected
innovative results, the approach towards implementing the project, and the decision making
process guiding the work of the Operational Group. An important prerequisite for funding is
that Operational Groups have to commit themselves to disseminate the results of their work
via the EIP network.
EU agriculture sector and innovation
EU agriculture is extremely diverse, and therefore different types of innovation are relevant
for different farms and/or Member States. Farms in the EU vary in particular in their structure
and/or size, their produce (products vary from olives and goat’s cheese to barley and flowers),
the technologies they use as well as the different environmental conditions regarding soil and
climate in which they operate.
While environmental challenges (including issues such as landscape or animal welfare) are in
many cases less related to farm size, in the context of farm production levels the differences
in structures and size are particularly evident. 75 % of the food production comes from only 3
million of the 14 million holdings that are statistically counted as farms. Among those 3
million holdings are the main innovators who develop the input, and the food industry which
develops the technological innovation for the output (higher production).
On the other hand, there are millions of farms who are facing either problems of farm size,
and/or a declining social fabric in the rural area, with public and commercial services closing
down, few job opportunities etc. (EU SCAR, 2013)
Finally there are farm holdings which could be considered in the middle some of them are
very innovative in developing new business models with, for example, ‘slow food’ products,
or diversifying into care services and tourism (EU SCAR, 2013)
Against this background, one can evaluate the different type of innovation and tools needed.
For instance, the farms at the smaller end of the spectrum would be most concerned by
dissemination of best practices from the innovative farm holdings, as well as a larger focus on
social innovation in their area, focusing on diversification of farm activities, as well as
infrastructure. Of particular importance would be the development of broadband
infrastructures - innovation practices cannot be disseminated without effective means of
communication and reliable hardware tools. The picture in Europe is mixed - while in some
countries farms have both computers and handled devices (i.e. smartphones) in others they do
not have/use either. The same is true for the quality and speed of the broadband connections,
and unfortunately this leads to very poor communication opportunities in some Member
States, as shown in a recent study. (Holster et al., 2012 and EU SCAR, 2013)
Funding EIP-AGRI through Rural Development
The operational groups can receive funding under either Horizon 2020, or Rural Development
(EAFRD).
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Under the rural development policy (European Union (2013a)) several measures have been
designed to stimulate innovation, in particular the cooperation measure (Article 35 of the
Regulation on Rural Development (European Union (2013a))). Actions under this measure
benefit from an increased EAFRD co-financing rate. Support can cover both the setting up
and the running of Operational Groups, as well as the funding of their operations. Another
advantage is that under this article a co-operation project may involve a combination of
different rural development measures.
There are a number of other measures which are very relevant for potential projects of
Operational Groups: knowledge transfer and information actions (Art. 14), advisory services
(Art. 15), investment in physical assets (Art.17), farm and business development (Art. 19),
forestry investments (Art. 26), producer groups (Art. 27). Investments done in the framework
of EIP Operational Groups may profit from a higher support rate. In the case of the measure
for investments in physical assets, not only the co-financing rate from the Union is higher for
a co-operation project, but also the aid intensity (meaning the beneficiary has to provide a
smaller share of the final costs).
The Rural Development Regulation provides the breakdown of EU support (in billion EUR)
per Member state in its Annex I. However, the Regulation does not provide for specific
spending targets on different measures, as Member States should define their spending
priorities on the basis of an ex-ante evaluation and a SWOT analysis. Therefore Member
States are free to provide as much support for measures relevant to the EIP as they deem
necessary and feasible.
Funding EIP-AGRI through Horizon 2020
Horizon 2020 (2014) is the EU framework for funding research and innovation in Europe
from 2014 to 2020. A budget of 3,851 billion euros, or 5% of the overall budget of Horizon
2020 has been proposed to support the societal challenge: "Food security, sustainable
agriculture, marine and maritime research and the bio economy" (European Union (2013b)).
Under this heading, beyond the funding of applied research, Horizon 2020 provides for
practice-oriented formats such as "multi-actor approach" and "thematic networks", which
fully match the concept of Operational Groups.
In practice the types of projects for which funds will be made available are set out in the
Horizon 2020 work programmes for "Food security, sustainable agriculture and forestry,
marine and maritime and inland water research and the bio economy." For 2014-2015 the
funding opportunities address a range of challenges varying from "Sustainable terrestrial
livestock production" to "Renewable oil crops as a source of bio-based products" (European
Commission Decision C (2013) 8631).
Other funding opportunities
Collaborative and innovative projects related to the farm sector find their main (almost
'natural') opportunities for support under Rural Development and Horizon 2020 policies,
which provide funding for Operational Groups and multi-actor projects.
However, other policies, such as the EU Regional Policy through the European Regional
Development Fund and the Cohesion Fund as well as Education Policy, may offer additional
opportunities. Beside Union policies, national/regional policies and activities also aim to
complement efforts, reinforce positive outcomes, and provide additional opportunities.
Moreover, private funding can be available, as private companies are eligible members of
Operational Groups and therefore can provide co-funding for projects. Furthermore, to
encourage participation of private companies, funding under the Rural Development co-
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operation measure can also be provided to individual actors, for pilot projects and
development of new products.
6. Conclusions
The paper analysed the challenges facing global agriculture. The challenges are driven by
objective factors such as population increase and qualitative change of the farm production
demands. These factor result in increased demand globally for agriculture output. At the same
time objective parameters such as climate change or decrease of the arable land limit the
agriculture production.
Technological transfer towards agriculture and related sectors is broadly conceived as a key
response to the above dilemma
The paper analyses the new policy tools adopted by the EU in order to foster the RD transfer
towards EU farming sector.
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Abstract
The food and nutrition security (FNS) is a multidisciplinary term that encompasses a set of the
complex economic and social determinants. Variety of determining short and long term factors
influenced recently on rising concerns of food insecurity. FNS is one of the biggest challenges
aggravating mankind nowadays. The commodity price hikes of 2007/2008 revived once again
awareness of the hunger and food insecurity. The global debate over the food security became a
challenging issue in particular after the food price spikes over the recent years. Kosovo as a small
European country is undergoing the complex economic, political and structural adjustments of
transition process. It is a net importer of food commodities displaying a chronic trade deficit.
Therefore, implications of global food price volatility are crucial in maintaining the fragile food
security. At the same time, Kosovo is considered to be self-insufficient in meeting domestic demand for
the key food staples. One of the driving constraints of FNS in Kosovo is high share of the food
consumption (40%) in the total household expenditure.
Keywords: food security, poverty, food consumption
JEL Classification: O01, O13, F10, Q11, Q17

1. Introduction
The early 1970s instigated a period of food price instability. As the result of sudden food
price shocks, that time crisis altered rapidly bringing the humanity into the edge of food
scarcity (Friedmann 1993). From food crisis of the early 1970s until the 2008, the absolute
number of food insecure people was consistently around 850 million. But, when food prices
spiked in 2008, more than one billion people were counted as food insecure (Gaus 2012).
According to the group of authors (McDonald 2010, McMichael and Schneider 2011) recently
we find ourseves stalled in a global food price crisis that is driving increased hunger and food
riots in several continents. A range of casual factors has been identified to explain the sudden
emergence of high food prices. Group of authors (McDonald 2010, Wiebe et al 2011, Ruby
2012) have classified the main drivers of the recent price volatility into: 1) Short-term factors
(such as decline in growth of agricultural production, decline in global stocks of grains,
increasing energy costs spur production costs, increased demand from the emerging
economies, speculation in financial markets, biofuels), and 2) Long-term factors (such as
growth in population and income, decline in investment in agricultural productivity, reduced
state regulatory in agricultural production and trade, removal of agricultural tariffs and
resulting import surges, shift to export crops).
Despite its simple label, food security is an immensely complex issue (Hospes et al 2010).
Ensuring food security is an ambitious goal that requires governments to work with markets
rather against them (Blandford and Viatte 1997). Food security has been characterized as
something to which each and every human being is entitled (Southgate et al 2010). Moreover,
Carolan (2013) assumes that talking about food security means talking about something that
essentially impacts every facet of social life, beyond the farm gate and food system. The
broader understanding and definition of food security is vital, as it incorporates important

57

aspects that need to be considered in order to ensure food security at all levels and for all
people (Hart 2009). In the years since the World Food Conference of 1974, the concept of
"food security" has evolved, developed, multiplied and diversified (Maxwell 1996).
According to Benson (2004) food security is concerned with access to food. Food production
does not equal food security. As such, it depends not only on how much food is available, but
also on the access that people have to food (Wiebe 2003). According to the recent FAO
(2009) definition food security exists “...when all people, at all times, have physical, social
and economic access to sufficient, safe and nutritious food that meets their dietary needs and
food preferences for an active and healthy life. The four pillars of food security are
availability, access, utilization and stability. The nutritional dimension is integral to the
concept of food security”.
Food security is a complex issue with multiple environmental, social, political and economic
determinants. Group of authors (Barrett 2010, Ford and Rawlings 2007) consider that food
security is commonly conceptualized as resting on four pillars: 1) food availability, 2) access
of food, 3) utilization of food, and 4) stability of food supply. Moreover, in theory, two types
of household food insecurity – chronic and transitory – can be distinguished, but in reality
they are closely interwinded (Von Braun et al 1992): 1) Chronic food insecurity – is a
persistently inadequate diet caused by the continental inability of households to acquire
needed food, either through market purchases or through production. Chronic food insecurity
is rooted in poverty. 2) Transitory food insecurity – is a temporary decline in household’s
access to needed food, due to factors such as instability of food prices, production, or
incomes. In its worst form, transitory food security can result in famine.
There are important differences in household food security issues in rural and urban context.
In urban areas, household food security is primarily function of real wage rate and of the level
of employment (Von Braun et al 1992). Because rural incomes fluctuate from season to
season and a multitude of risks affect income levels and consumption, poor rural households
in developing countries demand access to financial services to help stabilize income and
consumption and alleviate chronic and transitory food insecurity (Zeller et al 1997).
Moreover, differences in calories consumption and requirements exist between rural and
urban areas as well. Typically, calorie consumption is lower in urban areas, partly because of
differences in activity levels (Von Braun et al 1992).
Food security and nutrition security are different but interlinked concepts. Nutrition security
is an outcome of good health, a healthy environment, and good caring practices as well as
household food security (IBRD 2012). Food security goes beyond the food production and
distribution and that nutrition security is not necessary outcome of successfully achieving
food security. Therefore, it is needed to present conceptual frameworks of the determinants of
food and nutrition security and the links between food and nutrition security (Benson 2004).
The extent to which individual food security results in good nutrition depends on a set of nonfood factors such as sanitary conditions, water quality, infectious diseases and access to
primary health care (Pinstrup-Andersen 2009).
In practice, analysts use proxy measures for different aspects of food security. Choice among
indicators necessarily involves tradeoffs, so the objective necessitating measurement
commonly drives the choice of indicator (Barrett 2010). Given the multiple dimension
(chronic, transitory, short-term, and long-term) of food insecurity, there can be no single
indicator for measuring it. Different indicators are needed to capture the various dimensions
of food insecurity at the country, household and individual levels (Von Braun et al 1992).
From a food security perspective, it is important to understand the changes in food
consumption patterns as different income groups can react differently to changes in food
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imports and changes in food prices in international markets (Babu and Sanyal 2009). People
with increasing purchasing power, often in developing countries are able to pay more for
staple crops, as they become wealthier (McDonald 2010). As economic development proceeds
over the time, average per capita income and expenditure exhibit an increasing trend. This
typically shifts the consumption patterns of the population. The food consumption basket
changes from commodities with low quality dietary content to food commodities with a
higher quality dietary content (Timmer et al. 1983).
Trade liberalization is an ally in the fight against poverty: it tends to increase average incomes
and provide more resources with which to tackle poverty (McCulloch et al. 2002). The
supporters of trade liberalization suggest that lowering tariffs will result in food becoming
more readily available and accessible to consumers. The opposing view is more concerned
with the adjustment impacts on small producers who might lose their livelihoods without
being able to adjust to alternative income-earning opportunities (Ford and Rawlings 2007).
The net benefits of price increases and decreases for a country should be roughly symmetrical.
Countries that benefit most from price decreases will lose most from price increases. The
same holds at the household level within a country (Swinnen 2011).
2. Data and Methods
The most critical issues supporting this study lays on the fact that Kosovo was displaying
vulnerability on the recent global food price shocks, combined with the high prevalence of
poverty, sharp trade deficit of food commodities, and ongoing internal agricultural reforms.
Therefore, the main objective of this paper considers the state of food insecurity in the case of
Kosovo, in terms of the macro and microeconomic indicators at the national level. In this
paper we aim to identify the main food security risk factors. In addition, our interest is to
investigate impact of recent global food price shocks on the volatility of the domestic food
prices. Here we aim to deal with the problem of horizontal price transmission from the world
to the domestic market. Majority of empirical studies uses time-series econometric methods to
estimate price transmission. Data used here were obtained from the Kosovo Agency of
Statistics (KAS) and relevant intergovernmental institutions.

3. Results and Discussion
The food and nutrition security (FNS) is a complex problem that requires multidisciplinary
approach. For the purpose of this paper, here are presented a set of comparative and
descriptive analyses that aims to indicate the main constraints of FNS in the case of Kosovo.
Here we use some of the main macroeconomic indicators that review the current situation of
FNS indicators.
3.1 The case of Kosovo: Economic growth and development constraints
Kosovo is a young European country that in terms of regional and administrative division is
divided into 7 regions and 37 municipalities. Recent population census held in 2011, reports
the existence of overall 290 thousand households and over 412 thousand dwellings. Kosovo is
endowed with agricultural resources, with 1.1 million hectares of land. Agricultural area
consists over 52% of land share, with over 55% of total area composing the utilized
agricultural area. Demographic composition of Kosovo is characterized as a very young,
comparable to the other European countries. With the total population of 1.8 million
inhabitants, the median age in Kosovo is 25 years, indicating the youngest population in the
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Europe. The average household size is 5.9 members, showing the largest household unit in the
continent. Kosovo could be characterized as a rural country where more than 63% of its
population is living in rural areas.
Kosovo might be considered as consumption driven economy. Aggregated data (Figure 2)
gives a clear outlook that consumption as the component of GDP has the highest contribution.
Over the last decade, country achieved a significant improvement of its economic accounts.
Despite the positive empirical evidence showing that between the period 2002-2012 it
doubled GDP (p.c.), with an average of 2,700 euro p.c. (Figure 1), Kosovo remains one of the
poorest economies in Europe. Several constraints were shaping the weak development pattern,
however the most important determinants might be listed as follows: inherited weak political
profile, low investment profile, underutilization of resources due to the corruption practices,
high level of unemployment, dependency on migrant remittances etc. The key socio-economic
constraint of Kosovo is the high level of unemployment. High degree of unemployment
(35%) is particularly spread by the youngest share of active population. More than 55% of
youth (age 18-25) remains unemployed with no source of income. Moreover, the long term
unemployment aggravates furthermore development and welfare perspective of Kosovo.
Figure 1: Growth and development of GDP p.c.
(2002-2012)

Figure 2: Contribution of the main
components on GDP (2004-2012)

Source: Own elaboration based on the data of Kosovo Agency of Statistics (KAS)

3.3 Poverty assessment in Kosovo
Kosovo went out from the devastating war in the end of 1990s with the significant share of
poor population living in the edge of existence. In the year 2000, more than a half of
population (50.3%) were considered as poor, with over 12% living in the extreme poverty
(Figure 3). Over a decade after, concerns of poverty remain evident, despite welfare
improvements made. Available poverty data from 2011, shows that a third of total population
(29.2%) lives with the less 2$ per day, while more 10% cope with the extreme poverty line
(1.2$ per day). Based on the data assessment (Figure 4), we couldn’t evidence a significant
differences in the distribution of the poverty between the urban and areas. Similar outcome is
valid also in the case of income inequality (measured by Gini index).
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Figure 3: Poverty prevalence in Kosovo

Figure 4: Distribution of poverty in Kosovo

Source: Own elaboration based on the data of Kosovo Agency of Statistics (KAS)

3.4 Household sources of income
The aggregated HBS data gives an interesting outcome concerning the main sources of
income of the Kosovo households. Employment in the public sector together with the
pensions and social benefits constitutes the major source of income. More than a third (36%)
of income comes from the abovementioned sources (Figure 5). Such results might signal the
rising burden of the public finances and raise a question of sustainability of incomes for the
Kosovo households. Further analysis concerning the impact of education on the employment
opportunities and level of income, were showing positive correlation between the higher
degree of education and greater income earnings.
Figure 5: Main source of income in Kosovo

Source: Own elaboration based on the data of Kosovo Agency of Statistics (KAS)

Contribution of the private sector and agriculture sector remains weak despite the great
potential of both sectors. On the other hand, one of the crucial sources of income (as well as
consumption) in Kosovo are migrant remittances. The share of remittances in GDP remained
relatively constant over the observed period, varying from 15.4% to 12.3% (Figure 6). In
comparative terms, the size of annual remittances inflow in Kosovo is equal to a third of the
total governmental expenditures. Moreover, the role of remittances rises on its importance
concerning the food consumption, when considering their final use. Recent survey conducted
by UNDP (2012) shows that expenditure of remittances on the food related items is as high as
35% (Figure 7).
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Figure 6: Inflow of remittances in Kosovo

Source: Kosovo Agency of Statistics (KAS)

Figure 7: Use of remittances in Kosovo

Source: UNDP

3.5 Constraints of agricultural sector
Kosovo’s agricultural sector despite its great potential to contribute in ensuring sustainable
FNS (particularly in rural areas) remains underutilized. Degree of underutilization is
presented here in terms of governmental support to agriculture and the trade deficit. The
evident underinvestment in agricultural sector could be quantified at the level of 0.02% of
GDP accounts (Figure 8). This depressing result actually makes Kosovo farmers noncompetitive towards the heavily subsidized agricultural and food commodities from EU and
other the surrounding countries. At the same time, constraints of agricultural sector are driven
by the weak marketing approach, non-supportive crediting institutions and other market
factors. Here we evidence that Kosovo faces a sharp trade deficit in trade with agricultural
commodities (Figure 9). Kosovo is a net agricultural importer, which arises concerns of FS, in
particular as potential transmission of the food price spikes from the global food market.
Figure 8: Subsidies and transfers for
agricultural sector in Kosovo

Figure 9: Agricultural trade balance of
Kosovo (2004-2011)

Source: Own elaboration based on the data of Kosovo Agency of Statistics (KAS)

3.6 Characteristics of consumption in the Kosovo households
In terms of household consumption we could evidence that total consumption nearly doubled
since the early 2003. Similar positive outcome is evident also in the individual (per capita)
level. However, the large concentration of consumption in the 5-key groups conveys the
worrisome signal, showing that consumption is mainly financed to fulfil the basic needs. The
average share of food expenditures in total consumption during the observed period (20032012) varied between the lowest 35% to the highest 47%. Within the same period (Figure 10),
average expenditures spent on food exceeds the share of 40% of the total consumption
expenditures. Statistical evidence presented in the Figure 11, makes clear distinction on the
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food consumption between the rural and urban households. Food expenditures in the rural
areas tend to be greater than in urban settlements. In particular years of observation (2003 and
2012) more than a half (50%) of the rural expenditures were spent to the food consumption.
Figure 10: Share of food in total consumption
in Kosovo households (2003-2012)

Figure 11: Urban/rural differences in the
food consumption (2003-2012)

Average
2003-2012

40%

Source: own elaboration based on Kosovo Agency of Statistics (KAS)

3.7 Food price development
As the result of the recent global food price spikes here we could evidence clear signals of
price transmission of the food commodities from the world into domestic market. Basically,
the period of food price spikes highlighted in the Figure 12 is authentic and corresponds with
the period of price shocks taking place in the global food market. In the Figure 13 are shown
the price changes of the key cereal products such as flour and bread. Prices of both goods
were increasing rapidly after the beginning of the global food price spikes. An interesting
outcome derived from the figure below is the fact that price most significant increase of prices
took place in after the 2009 when the food price volatility calmed down in the world food
market.
Figure 12: Monthly CPI development in Kosovo Figure 13: Price changes of key food products
(2003-2011)

Source: own elaboration based on Kosovo Agency of Statistics (KAS)

3.8 Trade and price transmission analyses
Preliminary assessment of the spatial price transmission in the case of Kosovo indicates the
existence of the cointegration (Figure 14). Price development shown in the times series of two
main food staples (wheat and maize) shows the cointegrated movement over the observed
period. In order to quantify relationship between the domestic and world price we employed
here simple percentage ratio analyses (Table 1). The outcome of this empirical approach (in
the case of the price of wheat) shows that transmission of the world price into the domestic
market is nearly perfectly elastic (1.08). Such a result indicates that if the price of wheat in the
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world market increased for 10%, the domestic price will increase of the same level. Therefore,
the risk of spatial price transmission is considered to be evident in the case of Kosovo. Further
comprehensive empirical assessment will be conducted in the later stages of research, in order
to present not only the outcomes, but as well to outline the key trade policy recommendations
related this important issue for FNS.
Table 1: Spatial price transmission analysis: Ratio of percentages
Wheat price ($US/ton)
Commodity
Kosovo
World
Jan 2006
169.4
167.2
Dec 2012
367.3
347.9
Δ price ($US/t)
197.9
180.7
% change
116.8
108.1
Elasticity of transmission

1.08

Maize price ($US/ton)
Kosovo
World
193.6
102.7
419.8
308.7
226.5
206.0
116.8
200.6
0.58

Source: own elaboration based on IMF and Kosovo Agency of Statistics (KAS)

Figure 14: Price development of wheat and maize in the world market and Kosovo

Source: own elaboration based on IMF and Kosovo Agency of Statistics (KAS)

4. Conclusion
The food and nutrition security (FNS) is defined as a complex issue involving economic,
social, political and environmental determinants. A set of the short and long term factors were
influencing recently on the price spikes at the global level. As the result, more than a billion
people were accounted to be food insecure after the recent 2007/2008 food price volatility.
Sensitivity of this problem requires the global respond in utilizing available scarce food
resources. FNS concerns are not anymore issue only for the developed countries, but as well
as for the developed economies. Despite the hot global debate and extensive empirical
research conducted recently, there is no single indicator introduced to measure the FNS. The
conceptual framework of the food and nutrition security (FNS) is examined at different
functional levels. Research approach is extended from the global to the individual level. It
covers rural and urban context, as well as can takes chronic and/or transitional form.
Nutritional aspect is part of food security that requires specific attention, contemporary
studies have been integrating nutrition aspects as indivisible part of food security assessment.
Provisional results provided in the case of Kosovo in this paper were showing that country is
significantly exposed to FNS risks. The set of FNS risk factors indentified here were drawing
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attention on specific concerns, such as: existence of high degree of the poverty prevalence,
high unemployment accompanied with the low level of incomes, high share of food
expenditures in total consumption, high dependency on the migrant remittances, sharp
agricultural and food trade deficit. Percentage ratio time series assessment of the spatial price
transmission in the case of Kosovo, were showing that world price transmission into the
domestic market is nearly perfectly elastic. In order to respond to the abovementioned FNS
risks there must be undertaken systematic, complex and multidisciplinary approach. The FNS
policy should integrate vision of economic growth, food policy, trade policy, agricultural
policy, food safety net policy, social and healthcare policy etc. All of mentioned issues we
aim to assess in the later stages of our research in order to come out with appropriate policy
recommendations serving that might be beneficial to design and implement comprehensive
FNS for Kosovo.
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Abstract
In the present study we analyze the issue of food and nutrition security from the perspective of the food
diversity in the countries of Central and Eastern Europe. Analyzing data retrieved from the Slovakian
Household Budget Survey, we estimate the impact of household’s income and other socio-economic
and demographic characteristics on the formation of food variety. Performing standard OLS
regressions we find significant positive impact of income on demand for the food variety. Food
diversity is significantly higher for urban households, lower for single member households and varies
from region to region. Demand for food diversity is also significantly influenced by individual
characteristics of the household’s head, such as education level, age or employment status.
Keywords: Central and Eastern Europe, Food and nutrition security, Food diversity, Food diversity
indexes
JEL classification: C12, C21, D12, I10, I15

1. Introduction
Last decades, with an improved access to household and individual micro data, there has been
a growing literature analyzing the food diversity and its determinants from economic as well
as from nutritional point of view.
The count measure of food items actually consumed is commonly used as an indicator of the
food diversity (see, e.g., Jackson, 1984 or Schonkwiler et al., 1987). Although easy to
interpret, the former index does not take into account the distribution of the food
consumption. On the other hand, the Berry-Index (Berry, 1971) considers the shares of food
items actually purchased in total food household expenditures on food. Drescher et al. (2007)
constructed the Healthy Food diversity index which nests the previous two indexes and takes
into account three important aspects of food diversity: frequency, distribution, and the health
value of the consumed food items. Unfortunately, this index was created specifically for the
German data and it can be hardly used to measure the food diversity in other countries.
Majority of studies on demand for food diversity focus on developed countries (see, for
example, Lee, 1987; Drescher and Goddard, 2011 or Theil and Weiss, 2003) while only a few
authors investigate food diversity in Central and Eastern Europe (CEE). Given a strong
correlation between food diversity and food and nutritional security and significantly lower
incomes in CEE than in more developed countries in Western Europe and the USA, the lack
of studies on food diversity in CEE countries is a significant detriment of the existing
literature. The paper by Cornia (1994) on demand for nutrients and food diversity is an
exception. More recently, food variety has been analyzed in studies conducted by Moon et al.
(2002) for Bulgaria or Herzfeld, Huffman and Rizov (2013) for Russia.
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Nutrition literature (see, e.g., Hatloy et al., 2000) shows that consumption of diverse food has
positive impact on health and the food diversity is a good indicator of food security for the
particular household. Since a large number of vulnerable households reside in the CEE, it is
timely to analyze the demand for food diversity in CEECs. In our paper we particularly focus
on Slovakia.
The majority of empirical studies in the literature have analyzed the impact of income on the
food diversity using standard linear regression model (see, e.g., Thiele and Weiss, 2003) or
Negative binominal regression (see, e.g., Moon et al., 2002). However, some studies have
addressed the possible issue of endogeneity (see, e.g., Skoufias et al., 2009), and estimate the
model by Two-stage least-squares regression, since there might exist a mutual relationship
between a food diversity and income. This is rather a case in the long-term dynamic model
and not in a static model that we employ, and therefore we do not address this problem in the
current paper.
We estimate the impact of income and other household’s socio-economic characteristics on
demand for food diversity. We employ count measure and Berry-Index to measure food
diversity. We work with data from the Household Budget Survey of the Slovak Republic,
overall covering 8 years (2004-2011). Estimation is done with standard OLS method.
Household’s monthly net income is the key explanatory variable determining demand for
food diversity. We also control for the effect of other socio-demographic variables, such as,
regions, type of municipality, family size, single family, number of children, number of
adults, age, education and employment status of the household’s head.
The main contribution of our paper is an analysis of the detailed micro household data and the
computation of income elasticities for food diversity. This has not been done before for any of
the new members of the EU from CEE.
The remainder of the paper is organized as follows. In the second section we describe the
theoretical framework that we employ in our study. In the third and fourth part, data and
econometric methodology are described. The results are presented in the fifth part. As usually,
the last part concludes.
2. Theoretical framework
Our theoretical framework is based on Jackson’s (1984) hierarchic demand model for food
diversity. We consider the utility maximization problem for 𝑞𝑗 , where j= 1, . . , 𝑛, and assume
the separability of food with non-food commodities as follows:
𝑛

𝑢(𝑞𝑗 ) = 𝑢(𝑞1 , 𝑞2 , 𝑞3 , … , 𝑞𝑛 ); s. t. ∑ 𝑃𝑗 𝑞𝑗 = 𝐸 and 𝑞𝑗 ≥ 0 ,

(1)

𝑗=1

where𝑃𝑗 represents the price vector for commodity j and E stands for the total food
expenditure. Kuhn-Tucker conditions are satisfied by the maximization of u(q) such that:
𝜕𝑢
− λPj = 0, if𝑗 ∈ 𝑆 and 𝑞𝑗 > 0 ,
𝜕𝑞𝑗

(2)

𝜕𝑢
− λPj < 0, 𝑖𝑓𝑗 ∈ 𝑆̅ and 𝑞𝑗 = 0 ,
𝜕𝑞𝑗

(3)

where the Lagrangian multiplier is characterized by λ, S represents the set of goods actually
purchased, and 𝑆̅ is the set of commodities not purchased. Solving (1), (2) and (3), we obtain
the Marshallian demand functions 𝑞𝑗 = 𝑔𝑗 (𝑃, 𝐸). If the condition (3) is fulfilled, then
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𝑔𝑗 (𝑃, 𝐸) is equal to zero meaning that in the optimum there should be zero consumption of
the commodity j given the price vector and total expenditure. If we define 𝑀(𝐸) =
{𝑖|𝑔𝑖 (𝑃, 𝐸) > 0} to represent set of goods in a purchased set given the prices, then the number
of distinct food items purchased is allowed (by the cardinality of M) as a function of price
vector and total expenditure. Hence, Jackson (1984) showed that the set of M has to be a
monotonically increasing function of total expenditure. The previous theoretical framework
leads to the count measure of food variety during a specific time period which we employ in
our analysis.
Second, we construct Berry-Index (Berry, 1971) to measure the food diversity as follows
𝑛

𝐵𝐼 = 1 − ∑ 𝑠𝑖2 ,

(4)

𝑖=1

where 𝑛 represents the total number of food items consumed in a given time period and 𝑠𝑖 is
the frequency of the particular food consumption (measured as the expenditure share). Berry1
Index is bounded between 0 and 1 − 𝑛; 0 meaning that a household consumes only one food
product and a latter meaning that each food item is consumed equally. 1 Since values of the
Berry-Index lie in the interval between 0 and 1, the assumption of the normality may not be
fulfilled. To overcome this issue, the famous logistic transformation can be used (see, Greene,
1997), so the standard OLS regression can be estimated. The new, modified variable is called
Transformed Berry-Index and is computed as
𝑇𝐵𝐼 = ln [

𝐵𝐼
].
(1 − 𝐵𝐼)

(5)

3. Data
We estimate the impact of income and household’s socio-economic characteristics on demand
for the food diversity based on data from the Household Budget Survey of the Slovak
Republic, overall covering 8 years (2004-2011). The survey provides detailed information on
household incomes and expenditures on food and non-food goods and services. The
Household Budget Survey database also contains detailed information on quantities consumed
by each household, its location and size as well as individual household member
characteristics such as age, education, occupation, marital status. Each of the annual samples
contains approximately 4700 households; however, the samples do not form a genuine panel
as surveyed households are randomly selected from the population in each round.
We employ count measure and Berry-Index to measure food diversity. Household’s monthly
net income is the key explanatory variable determining demand for food diversity. We also
control for the effect of socio-demographic variables, such as, regions, type of municipality,
family size, single family household, number of children, number of adults, age, education
and employment status of the household’s head.
Table 1 shows definitions and summary statistics of the main variables entering the
econometric model. Both count and Transformed Berry-Index indicate increase in demand for
the food diversity of Slovak households between 2004 and 2011. Likewise, there has been a
significant increase in the average household’sincome throughout the time period. Whereas
the average family size was 2,91 in 2004, we can observe a slight decrease in household size
in 2011 (2,69). The average number of children per household also dropped from 0,53in 2004
to0,46 in 2011. On average, there were more households residing in urban areas (62% in
Note that if n tends to infinity, the expression 1 − 1/𝑛 approaches 1.
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2004 and 58% in 2011), than in rural areas. Average age of the household’s head was 51,03 in
2004 and 52,26 in 2011. The head of a household was a male more frequently than a female
(68,2% in 2004 and 64,4% in 2011). On average, in 73% (2004) and 76% (2011) of all
households, the highest educational level of the household’s head was high school. Overall,
around 60% of all the households’ heads were employed in 2004 and 2011, respectively.
Table 1: Definition of the main variables and summary statistics
Variables

Definition

Count
TBI
Income
Famsize
Kids

Number of food items consumed
Tranformed Berry-Index
Net household’s monthly income (€)
Number of household members
Number of household members below age
16
Number of household members above age
18
1 if single member household; 0 otherwise
1 if household residing in urban area; 0
otherwise
Age of the head of a household
1 if male; 0 otherwise
Employment status, 1 if employed; 0
otherwise
1 if grammar school; 0 otherwise

Adults
Single
Urban
Age
Male
Empl

2004
mean
st.dev
29,28
6,50
2,46
0,36
565,16
394,47
2,91
1,43
0,53
0,86

2011
mean
st. dev.
30,66
6,28
2,54
0,32
1053,95
603,00
2,69
1,36
0,46
0,81

2,22

0,97

2,11

0,92

0,17
0,62

0.37
0,49

0.22
0,58

0.41
0,49

51,03
0,68
0.59

14,79
0,47
0.49

52,26
0,64
0.58

14,57
0,48
0.49

Elementary
0,14
0,35
0,09
0,28
school
High school
1 if high school; 0 otherwise
0,73
0,44
0,76
0,43
University
1 if university; 0 otherwise
0,13
0,34
0,15
0,36
Note: For 2004 values the exchange rate used is 1€ = 40,045 Slovak crowns. There are eight regions in Slovakia,
Bratislava, Trnava, Trencin, Nitra, Zilina, BanskaBystrica, Presov, and Kosice which are approximately equally
represented in the survey.
Source: Household Budget Survey of Slovakia, (2004-2011); authors’ calculations

4. Estimation algorithm
We have estimated the following regression model:
𝐹𝐷𝑖 = 𝛽0 + 𝛽1 𝑌𝑖 + 𝛽2 𝐻𝑖 + 𝛽4 𝐻𝐻𝑖 + 𝛽5 𝑅𝐸𝐺𝑖 + 𝜀𝑖

(6)

where 𝐹𝐷𝑖 represents two indexes of the food diversity (count measure of food diversity and
Berry index respectively); Y𝑖 is the logarithm of household’s net monthly income; 𝐻𝑖
represents a set of household characteristics, such as family size, single family household,
number of children and number of adults; 𝐻𝐻𝑖 represents individual characteristics of
household’s head including gender, age, educational level, employment status;𝑅𝐸𝐺𝑖 are
covariates capturing regional differences and the type of municipality; and𝜀𝑖 is the unobserved
error term. By taking first differences of the equation (6) with respect to 𝑌𝑖 , we obtain the
income elasticity of the food diversity being 𝛽1.
The majority of other empirical studies in the literature have analyzed the impact of income
on the food diversity using standard OLS estimation procedure. However, some studies have
employed Two-Stage Least Squares (2SLS) procedure to addressed the possible issue of
endogeneity, since there might exist a mutual relationship between a food diversity and
income. This is rather a case in a long-term dynamic model and not in a static model that we
employ; therefore we do not address this problem in the current paper and estimate the
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relationships by standard OLS technique.2 All econometric estimations are carried out in Stata
software using the regress command with the option vce(robust) to correct for the
heteroschedastic standard errors (White, 1980).3
5. Results
Since Slovakia’s accession to the European Union in 2004, overall state of the food security
has considerably improved. Figure 1 indicates clear macroeconomic trends towards more
diverse food consumption as captured both by Transformed Berry-index as well as count
measure. Whereas Berry-index indicates a clear difference between the urban and rural
households during the time period, count measure indicates that the diet variety of rural
households converged to the urban levels between 2006 and 2009. Nevertheless, an obvious
improvement in the demand for the food diversity is noteworthy for both urban and rural
households.
Figure 1: Food diversity measures (2004-2011)
1) Count measure (2004-2011)
31,50
31,00
30,50
30,00
29,50
29,00
28,50
28,00
27,50

2) Transformed Berry-Index (2004-2011)
2,60
2,55
count_national

2,50
2,45

count_rural
count_urban

2,40

TBI_nationa
l
TBI_rural

TBI_urban

2,35

Source: Household Budget Survey of Slovakia,
(2004-2011); authors’ calculations

Results of the regression analyses are presented in the Table 2. The hypothesis that all
coefficients are jointly equal to zero was rejected; when the p-values of the F-test were lower
than 0,001 significance level in all regression models. Because of the space limitation, we
present results just for two selected years 2004 and 2011. Detailed reports of the regression
analyses for the other particular years can be obtained from authors upon a request.
Based on the regression results (see Table 2) for two rounds (2004 and 2011) we found a
significant positive impact of income on demand for the food diversity. We have tried to
address any possible non-linear relationships between income and food diversity by
estimating regressions with the quadratic term and the inverse term of income respectively,
but we have not found any significant contribution to the explanatory power of the model.
Food variety is significantly higher for urban households and varies from region to region. As
2

Note, that count data with lots of zero values may display over-dispersion (i.e. variables variance being greater
than its conditional mean). In this case the normal distribution of a variable would be violated. If this was a case,
Negative binominal distribution model would be more appropriate to model count variable with many zeros (see,
Moon et al., 2002). Furthermore, it has been showed by Gourierouxet al. (1984) that in a presence of overdispersion, models that assume equal mean and its variance, may lead to inconsistent estimations. However, this
is not a case with our dataset, where both variables Transformed Berry-Index and Count measure closely follow
a normal distribution just with a neglectable frequency of zeros (see Appendix 1).
3
To address the impact of outliers in income, we trim any observations that lie outside two standard deviations
of its mean.
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expected, single family households have lower demand for the food diversity. Demand for the
food diversity is also significantly and positively influenced by individual characteristics of
the household’s head, such as education level, gender and age.
Table 2: OLS regression results with robust standards errors
2004
TBI

2011
Count

TBI

Count

variable

Coef.

Std. Err.

Coef.

Std. Err.

Coef.

Std. Err.

Coef.

Std. Err.

cons

0,966***

0,180

1,756***

0,118

1,729***

0,112

2,404***

0,084

ln_income

0,120***

0,017

0,130***

0,011

0,089***

0,016

0,099***

0,011

Famsize

-0,036***

0,013

0,023***

0,007

-0,020

0,013

0,025***

0,008

Kids

0,032**

0,014

-0,004

0,008

0,036***

0,014

0,006

0,009

Adults

0,010

0,015

-0,013

0,008

0,000

0,015

-0,005

0,009

Single

-0,084***

0,022

-0,132***

0,017

-0,069***

0,018

-0,114***

0,013

TT

-0,019

0,023

0,025

0,017

0,005

0,020

0,047***

0,015

TN

0,035

0,024

0,068***

0,017

0,037*

0,020

0,086***

0,015

NR

0,001

0,023

0,020

0,018

-0,052**

0,021

-0,004

0,016

ZA

0,058**

0,023

0,068***

0,017

0,023

0,020

0,054***

0,015

BB

-0,022

0,024

0,029

0,018

-0,011

0,020

0,016

0,015

PO

0,029

0,023

0,038**

0,018

-0,018

0,020

0,034**

0,014

KE

0,021

0,024

0,047***

0,017

0,022

0,020

0,054***

0,015

Urban

0,137***

0,012

0,092***

0,007

0,072***

0,010

0,056***

0,006

Age

0,003***

0,001

0,002***

0,000

0,003***

0,001

0,003***

0,000

High school

0,055***

0,018

0,034***

0,012

0,026

0,017

0,038***

0,012

University

0,051**

0,023

0,008

0,016

-0,005

0,022

-0,005

0,015

Empl

-0,005

0,011

-0,001

0,007

-0,009

0,015

-0,002

0,010

Gender

0,075***

0,014

0,043***

0,010

0,043***

0,011

0,033***

0,008

R-sqaured

0,079

-

0,203

-

0,049

-

0,210

-

F-test
<0,001
<0,001
<0,001
<0,001
Note: robust standard errors are presented. *P(<0,1); **P(<0,05); ***P(<0,01). Variables BA and Elementary
were omitted from regressions because of the colinearity problem.
Source: Household Budget Survey of Slovakia (2004-2011); authors’ calculations

6. Conclusion
We have seen a habit for the food diversity formation throughout the time period 2004 and
2011 which is in accordance with the other studies conducted for the transition countries.
Furthermore, the estimated income elasticities of the food diversity seem to converge to the
levels of the Western European countries, such as Germany.
Regression results indicate quite low explanatory power of the models what can be attributed
to the unobserved household’s preferences for the food diversity demand. As argued by
Thiele and Weiss (2003), a more advanced panel approach is necessary to employ in order to
assess demand for the food diversity. Further research is therefore necessary to shed
additional light on this issue.
As it has been argued in the nutritional literature, eating diverse food items ensures important
intake of macro and micro nutrients, supports overall humans’ health and prevents from a
several serious diseases. Therefore an income aid for the low income households and an
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educational enlightenment on the nutritional value of food items could improve food and
nutritional security of vulnerable households in CEE.
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Appendix: Distribution of the food diversity indexes (2011)
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Abstract
Nowadays the concept of regional competitiveness has become a very popular notion, not only
between academic circles, but also among political circles. However the definition of this notion
applied to the regional level is still questionable. The lack of common definition lead to debate how
evaluate regional competitiveness. The most common approach to evaluate competitiveness of region
is the creation of index, which are composed together from “input” and “output” variables.
According to us this one-dimensional view is misleading. It is important to distinguish between inputs
and outputs of competitiveness. In the first part of the article Index of regional competitiveness are
created from all variables, standing on the side of inputs and outputs. Regions of European countries
are ordered according to the value of composed index. Then the ranking of regions is made according
to the indicator represented alone input variables and the indicator represented alone output
variables. Both indicators are created from 4 variables by applying Principal components analysis. In
the end results from all rankings are compared.
Keywords: regional competitiveness, input variables, output variables, ranking
JEL Classification: E01, R15

1. Introduction
In the beginning, most of the discussions were dealing with competitiveness at the national
level, but in recent year this fact has changed. Factors that determine competitiveness are
significantly different not only between nations but also between regions. Therefore, regions
become central geographical units for evaluation of competitiveness. The increasing of
competitiveness has become a main goal of many political makers. One of the objectives of
Lisbon strategy, which was adopted by EU in 2000, was to become the most competitive
company (euractiv.sk, 2012). Increasing the competitiveness of regions is also part of the
Europe 2020 Strategy, which aim is to promote smart, sustainable and inclusive growth in the
EU as a whole. Reaching those objectives requires active involvement of regions. All regional
policies are aimed at promotion of regional development and reducing disparities between
regions (European Commission, 2010). Objective of increasing the competitiveness of
regions is also enshrined in the National Strategic Reference Framework 2007 - 2013 as
follows: “Competitiveness of the regions, the Slovak economy and employment have to be
significantly increase till year 2013, with respecting sustainable development"(ÚV SR, 2008).
Despite the fact that regional competitiveness is has frequently discussed issue, there is still
no uniform definition of that term applied on regional level.
1.1 Regional competitiveness
Because there is not an accepted definition of regional competitiveness, authors define this
notion in a different way.
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"Regional competitiveness is the ability of the region to attract and maintain firms with stable
or rising market position, while maintaining a stable and rising standards of living for its
citizens"(Stroper, 1997).
Competitiveness of regions depends not only on highly competitive and non-competitive
firms, but also depends on common features, which characterize the region and affect the
competitiveness of all firms located in it (European Commission 1999).
According to Camagni (2002) regions compete on the base of competitive advantage, which
regions can get if they have superior technological, social, infrastructural and institutional
assets. Those assets are external but they are enriching individual firms, situated inside
regions.
Regions are obtaining competitive advantage from size and diversity of concentrated
economic activity that improves access to markets, access to suppliers, co-workers and leads
to more numerous labour forces (Turok, 2004).
Crucial aspect to obtain success and thus competitive advantage is the existence of facilitating
social networks, social capital and institutional structure (Porter, 2003).
2. Data and Methods
Data are obtained from informative database of Eurostat. 8 variables are used for calculations,
4 of them express inputs of competitiveness, and 4 of them represent outputs of
competitiveness. Index and indicators are counted for year 2010, while softver Statgraphisc is
used.
The construction of summary index of regional competitiveness consists of four steps. First
step is normalization of data, which is important because of existence of outliers. Logarithmic
function is used for normalization. Second step is standardization of data, because data are in
different units of measure. Min-max standardization is applied in paper. Third step is giving
different weights to individual variables according correlation matrix. Weight depends on
intensity of correlation and on number of strong correlated variables. The last step is
aggregation, for which additive method is used (OECD, 2008).
Principal component analysis (PCA) is applied to reduce the number of variables, to remove
multicolinearity and to create indicator of competitive advantage from inputs and indicator of
final competitiveness from outputs. This method is used to analyse hidden relationships
between variables. The condition of PCA is interdependence between variables. Necessary
condition is verified through correlation analysis. If there is a correlation between variables,
the same amount of information could be expressed by less number of variables. The main
goal of PCA is creation of new variables (principal components) that are not measurable in
practice, but they help to understand analyze data better. Each of the new variables (principal
components - PC) is a linear convex combination of original variables, while first PC explains
the largest amount of total variability of the data. Each additional PC explains less part of the
total variability. Kaiser Rule is used to determine the optimal number of principal
components. This rule states that we should use PC which eigenvalue is greater than the
average of all eigenvalues. In the case of normalized data, the average is 1 (Stankovičová,
Vojtková, 2007).
3. Results and Discussion
Index of regional competitiveness 2010
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Index of regional competitiveness (RCIo) is created for year 2010 from 8 variables. 4
variables are standing on the side of inputs:
 Total R&D personnel (0.109),
 Patent applications to the EPO (0.111),
 Employment rate (0.127),
 Population aged 25-64 with tertiary education attainment (0.096).
4 represent outputs of competitiveness:
 Gross domestic product (0.138),
 Gross value added (0.143),
 Disposable income (0.134),
 Compensation of employees (0.143).
Weight for every variable (which is in brackets) is computed on the base of correlation
matrix. The highest weight has Compensation of employees, the lowest weight has Population
aged 25-64 with tertiary education attainment. But weights of input variables are lower than
weights of output variables.
Table 1: Summary statistics of Index of regional competitiveness
Count
84
Average
0.58763
Standard deviation
0.22597
Minimum
0.14716
Maximum
0.93963
Range
0.79247
Source: Authors’ calculations, Statgraphics

Figure 1: Frequency plot of Index of regional competitiveness

Source: Authors’ calculations, Statgraphics

The average value of the RCIo is 0.587 (Table 1), but because of two-peak frequency
distribution average is losing its informative value. Minimum value is reached by Romanian
region RO21: Nord-Est (0.147). Maximum is reached by German region DE21: Oberbayern
(0.940). On Chyba! Nenašiel sa žiaden zdroj odkazov. we can see that interval with the first
highest frequency consist of regions with value of RCIo between 0.4 and 0.45 (Czech, Slovak,
Hungary and Poland regions). Second peak is formed by two intervals with value of RCIo
from 0.7 to 0.75 and from 0.75 to 0.8. Those values are achieved by German and Austrian
regions, which are most competitive. Also Czech region and Slovak region, in which capital
city is situated (CZ01: Praha and SK01: Bratislavský kraj), are strong competitive. The least
competitive regions are Romanian regions.
Regions are divided according to the value of created index RCIo into four quartiles-groups.
In the first group are 29 regions (21 German regions, 6 Austrian regions, Czech region CZ01:
Praha and Slovak region SK01: Bratislavský kraj). Those regions are marked as “the most
competitive regions”. The second group “competitive regions” consists of 18 regions (9
German regions, 3 Austrian regions, both Slovenian regions, Czech region CZ06: Jihovýchod
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and regions of Poland, Hungary and Romanian with capital city- PL12: Mazowieckie, HU10:
Közép-Magyarország, RO32: Bucuresti – Ilfov). The third group “less competitive regions” is
made up from 23 regions (3 Slovak regions, 6 Czech regions, 2 Hungarian regions bordering
with Slovak and Czech Republic and 12 Poland regions). The last group “the least
competitive regions” is composed from 14 regions (3 Poland regions- 2 bordering with
Lithuania and Belarus and 1 situated in the middle of the country, 4 Hungarian regions
situated close to the Romanian border and 7 Romanian regions).
In general we can notice that there is a big gap between competitiveness of region with capital
city and other regions in less competitive countries.
Indicator of competitive advantage of regions 2010
According to us it is important to distinguish between “drivers” of competitiveness and
“results” of competitiveness. In this part of paper indicator of competitive advantage is
created from 4 variables standing on the side of inputs:
 Total R&D personnel,
 Patent applications to the EPO,
 Employment rate,
 Population aged 25-64 with tertiary education attainment.
This indicator evaluates competitive advantages of regions and doesn’t speak about their final
competitiveness. Principal component analysis is used to create indicator. One principal
component (PC) is enough and is explaining 65.91% of variability of selected variables.
Influence of individual variables on PC is given by values of their eigenvectors. The weights
are quite similar. The highest weight has Employment rate (0.519), and the smallest weight
has Patent applications (0.484). Weights of individual variables are used to count component
score for each region.
Table 2: Summary statistics of Indicator of competitive advantage
Count
84
Average
0.00048
Standard deviation
1.62341
Minimum
-2.49
Maximum
4.09
Range
6.58
Source: Authors’ calculations, Statgraphics

Figure 2: Frequency plot of Indicator of competitive advantage

Source: Authors’ calculations, Statgraphics

The average value of indicator of competitive advantage (Ica) is again losing its informative
value because of two-peak frequency distribution. The minimum value is -2.49 and is
achieved by Romanian region RO22: Sud-Est. Maximum value (6.58) is reached by German
region DE21: Oberbayern (Table 2). Both regions are the same as for index. The first most
frequency interval (Chyba! Nenašiel sa žiaden zdroj odkazov.) is formed by regions which
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have value of Ica around -1 (Poland, Czech, Slovak and Hungary regions). Second interval
with highest frequency is formed by regions with value of Ica around 0.5 (less competitive
German, Austrian regions and region of other countries with capital city). In comparison with
frequency plot of RCIo, we can see that more regions are situated in intervals with lower
values of Ica.
Regions are according to the value of Ica, which is represented by component score, divided
into same four groups (quartiles). The group “most competitive regions” consists of 6 regions
(DE21: Oberbayern, DE11: Stuttgart, DE14: Tübingen, DE12: Karlsruhe, DE25:
Mittelfranken and CZ01: Praha). Second group, called “competitive regions” is made up from
21 regions (13 German regions, 5 Austrian regions, Slovak region SK01: Bratislavský kraj
and Slovenian region SI02: Zahodna Slovenija). Third group “less competitive regions” is
composed from 22 regions (11 German regions with lower competitive advantage then other
German regions, 4 Austrian regions, 2 Czech regions – CZ06: Jihovýchod and CZ02: Strední
Cechy, Slovenian region SI01: Vzhodna Slovenija, Poland region PL21: Malopolskie and
region of Poland, Hungary and Romanian with capital city – PL12: Mazowieckie, HU10:
Közép-Magyarország, RO32: Bucuresti – Ilfov). In the last group “the least competitive
regions” are 35 regions (rest of Slovak, Czech, Poland, Hungarian and Romanian regions).
The most competitive regions according inputs of competitiveness are again German regions;
the least competitive are Romanian regions.
Indicator of final competitiveness of regions 2010
Competitiveness of regions can be evaluated also on the basis of “outcome” variables.
Approach based on “results” measure the final competitiveness of regions. Evaluation
competitiveness from inputs site and also outputs site is important. It can show as if region
with lower final competitiveness has really low inputs or if that region does not use inputs
effective. Indicator of final competitiveness is composed from 4 output variables:
 Gross domestic product,
 Gross value added,
 Disposable income,
 Compensation of employees.
Principal component analysis is used to create indicator of final competitiveness (Ifc). Again,
one principal component (PC) is enough for explaining variability of chosen variables (Ifc
explains 94.87%). The highest influence on Ifc has Gross value added (0.512), the lowest
influence has Gross domestic product (0.487). Component score for each region is counted on
the base of variables’ weights.
Table 1: Summary statistics of Indicator of final competitiveness
Count
84
Average
0.00048
Standard deviation
1.94802
Minimum
-2.73
Maximum
4.76
Range
7.49
Source: Authors’ calculations, Statgraphics
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Figure 3: Frequency plot of Indicator of final competitiveness

Source: Authors’ calculations, Statgraphics

On Chyba! Nenašiel sa žiaden zdroj odkazov. we can see, that frequency distribution of Ifc
has two very high peaks. Variability of Ifc (1.948) measured by standard deviation is higher
than variability of Ica (1.623). Higher value indicates us bigger differences in outcomes
between regions. Minimum (-2.73) is reached by Romanian region RO21: Nord-Est (Table 3).
German region DE60: Hamburg achieved maximum of Ifc (4.76). Both regions are from same
country as regions with limits values according index and Ica, but different ones. First peak of
distribution is formed by Poland, Hungarian and Romanian regions (with value of Ifc around 2); second peak consists of German and Austrian regions (with value of Ifc around 1.5).
Regions are again divided into four groups (quartiles) on the basis of their component score.
Only four regions – DE60: Hamburg, AT13: Wien, DE21: Oberbayern and DE71: Darmstadt
are in the group “the most competitive regions”.Second group “competitive region” is made
up from 32 regions (23 German regions, 7 Austrian regions and region of Czech and Slovak
republic with capital city – CZ01: Praha, SK01: Bratislavský kraj. 10 regions are situated in
the third group “less competitive regions” 4 German regions (DE93: Lüneburg, DEE0: Sachsen-Anhalt, DEG0: Thüringen and DE80:
Mecklenburg-Vorpommern), which were part of German democratic republic in the past, the
youngest and smallest region of Austria (AT11: Burgenland), both Slovenian regions and
region of Hungary, Poland and Romania with capital city (HU10: Közép-Magyarország,
PL12: Mazowieckie and RO32: Bucuresti – Ilfov). The last group “the least competitive
regions” is consist of the rest of Slovak, Czech, Poland, Hungarian and Romanian regions
(together 38 regions). The most competitive regions are again German regions; the least
competitive are Romanian regions.
Comparison of results RCIo, Ica and Ifc
Index of regional competitiveness is aggregated from both inputs and outputs variables.
According to values of index, we could not see if regions have bad final competitiveness
because they have weak inputs, or because they don’t use their inputs effective. Therefore we
decided to compare competitiveness of regions counted at first by using all variables (RCIo),
then by using input variables (Ica) and finally by using output variables (Ifc).
In Table 2 the ranking and also number of group according RCIo, Ica and Ifc for selected
regions (first 11 regions in ranking RCIo, 10 last regions and all Slovak regions) are shown.
Table 2: Ranking and group according RCIo, Ica, Ifc
Rank
Rank
Rank
Code
Region
RCIo
Ica
Ifc
DE21
DE60
DE11

Oberbayern
Hamburg
Stuttgart

1
2
3

1
14
2
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3
1
6

Group
RCIo

Group
Ica

Group
Ifc

1
1
1

1
2
1

1
1
2

DE71
Darmstadt
AT13
Wien
DE14
Tübingen
DE12
Karlsruhe
DE25
Mittelfranken
DE13
Freiburg
DE26
Unterfranken
CZ01
Praha
SK01
Bratislavský kraj
SK02 Západné Slovensko
SK03
Stredné Slovensko
SK04 Východné Slovensko
PL62 Warminsko-Mazurskie
HU32
Észak-Alföld
RO42
Vest
HU31 Észak-Magyarország
RO11
Nord-Vest
RO12
Centru
RO41
Sud-Vest Oltenia
RO31
Sud - Muntenia
RO22
Sud-Est
RO21
Nord-Est

4
5
6
7
8
9
10
11
20
53
61
64
75
76
77
78
79
80
81
82
83
84

11
9
3
4
5
7
13
6
8
66
67
77
68
79
74
82
78
83
76
81
84
75

4
2
13
8
9
21
16
19
25
52
57
63
71
75
73
77
80
79
83
82
81
84

1
1
1
1
1
1
1
1
1
3
3
3
4
4
4
4
4
4
4
4
4
4

2
2
1
1
1
2
2
1
2
4
4
4
4
4
4
4
4
4
4
4
4
4

1
1
2
2
2
2
2
2
2
4
4
4
4
4
4
4
4
4
4
4
4
4

On Table 2 we can see differences in ordering of regions. In our opinion those differences
show us, that RCIo is too comprehensive and is hiding real weaknesses of regions. Some of
regions have good competitive advantages, but don’t use them effective and reach worst
position according Ifc (for example DE21: Oberbayern, DE11: Stuttgart, DE14: Tübingen,
De12: Karlsruhe, CZ01: Praha, SK01: Bratislavský kraj, SK02: Západné Slovensko, RO21:
Nord-Est etc.). Other regions achieve better position from result of competitiveness than from
inputs of competitiveness (DE60: Hamburg, DE71: Darmstadt, AT13: Wien, SK03: Stredné
Slovensko, SK04: Východné Slovensko, RO22: Sud-Est etc.). Those regions have lower
competitive advantages, but are able to use them so good, that they reach higher final
competitiveness. In our view is important to know, why region hasn’t got so high
competitiveness, if the reason are bad inputs, or their bad utilization.
4. Conclusion
Competitiveness of regions is still much discussed notion. Evaluation of the regional
competitiveness and finding reasons why some regions are more competitive than others is
very important in terms of finding ways to improve their competitiveness. In this paper we put
attention on distinguish between outputs and inputs of competitiveness. We discover big
differences in ranking of regions according RCIo (inputs and outputs together), Ica (inputs)
and Ifc (outputs). Those differences show us, that it is misleading to evaluate competitiveness
by constructing index. The reason is that we could not see if the problem of region is that it
has low inputs or the problem of region is that does not use inputs effective. Therefore
evaluation of regional competitiveness separately according inputs and outputs is in our
opinion more meaningful.
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Abstract
Goat breeding is a traditional animal breeding field performed generally in less developed and
developing countries. The number of goats takes a considerable part in animal population in Turkey
located at quite suitable conditions in terms of animal breeding considering its climate and field
conditions. As a result of the increase in the demand for goat milk and related incentives in recent
years the number of goats and production volume of goat milk has increased considerably in Turkey.
Problems encountered by producers are available also and they have to be solved by various
precautions. The main purpose of this study is to analyze the developments in goat milk production
between 2003 and -2012 in Turkey and to offer solutions for the encountered problems. Statistical
data used in study have been obtained from FAO and Turkish Statistical Institute (TurkStat).
Keywords: goat breeding, goat milk, goat cheese, marketing, Turkey.
JEL Classification: Q13, Q18

1. Introduction
Goat breeding is a traditional animal breeding field performed generally in less developed and
developing countries. The said production field constitutes a significant means of living and
nutritional source for the families in rural and forested areas. Outstanding feature of goat
breeding is to allow the production of the animal products in the marginal fields
(mountainous, scrubbing and stony fields) which can’t be used in any other way than this
(Kaymakci & Engindeniz, 2010). Meat, milk, skin and hair of goat have been used. According
to the data of FAO for 2012 there are approximately 996 million goats in the world. Countries
having the large number of goats are respectively China (18.57%), India (16.06%), Pakistan
(6.32%), Nigeria (5.72%) and Bangladesh (5.52%). The share of Turkey in the global goat
population is 0.73% (www.fao.org). Production of goat milk in the world between 2000 and
2012 has increased 39.21%. Most important countries in goat milk production in 2012 are
respectively India (26.67%), Bangladesh (14.61%), Pakistan (4.36%), Mali (4.00%), France
(3.49%) and Spain (2.48%). Share of Turkey in global goat milk production in 2012 is 1.79%.
Many studies on the technical aspects of goat breeding in the world and Turkey have been
performed by Veterinary Surgeons and Zoo Technicians (Taskin et al., 2000; Baker et al.,
2001; Loretz et al., 2004; Oral & Altinel, 2006; Dellal et al., 2008; Takma et al., 2009; Castro
et al., 2009; Semakula et al., 2010; Gunlu & Alasahan, 2010; Faco et al., 2011; Assan 2011;
Popescu, 2013). Some studies on its economic aspects are observed to have been done also
(Mahanjana & Cronje, 2000; Dellal et al., 2002; Tan & Dellal, 2004; Mowlem, 2005; Kumar,
2007; Keskin et al., 2008; Paksoy & Ozcelik, 2008; Akturk et al., 2009; Kaymakci &
Engindeniz, 2010; Singh et al., 2011; Kipserem et al., 2011). But these studies should be
repeated in the course of time and solutions should be produced for related problems.
Especially analyses to be performed on the basis of countries will be important in introducing
the difference of the problems encountered. Main purpose of this study is to analyze the
developments in goat milk production between 2003 and 2012 in Turkey and to offer
solutions for the encountered problems.
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2. Data and Methods
Statistical data for 2003-2012, used in the study have been obtained from FAO and Turkish
Statistical Institute (TurkStat). Data obtained have been shown in the tables and graphs issued
by the use of percentage and index calculations.
3. Results and Discussion
3.1 Goat Milk Production in the World and Developments in European Countries
Global goat milk production has increased 24.39% between 2003 and 2012 reached 17.84
million tons (Table 1). According to the data of FAO for 2012, 24.14%, 3.31%, 58.33%,
14.21% and less than %1 of the production of goat milk were performed respectively in
Africa, America, Asia, Europe and Oceania. Milk production in European countries between
2003 and 2012 has decreased 8.01% and becomes 2.54 million tons in 2012 (Table 2).
Highest shares in goat milk production in European Countries belong to respectively France
(24.60%), Spain (17.44%), Greece (16.04%) and Netherlands (8.57%) (Graph 1).
Table 1: Share of Continents in the World Goat Milk Production (tons)
Continents
Africa
America
Asia
Europe
Oceania
World
Index (2003=100)
Source: FAO (www.fao.org)

2003
3,110,378
520,840
7,957,683
2,757,625
40
14,346,566
100.00

2008
3,748,720
565,677
9,275,702
2,626,258
42
16,216,399
113.03

%

2012
4,308,399
590,761
10,410,137
2,536,773
48
17,846,118
124.39

24.14
3.31
58.33
14.21
0.01
100.00
-

Table 2: Goat Milk Production of Some European Countries (tons)
Countries

2003

2008

2012

Albania
Austria
Netherlands
Greece
Bulgaria
Czech Republic
Germany
Slovakia
France

81,000
16,400
130,500
524,980
101,530
10,250
30,000
8,953
545,650

68,000
17,187
174,000
490,000
77,465
7,309
20,000
7,900
567,265

67,741
20,309
217,330
407,000
53,333
7,320
12,967
7,600
624,016

Spain
Switzerland

486,800
18,000

491,000
21,400

443,625
23,000

2,757,625
100.00

2,626,258
95.23

2,536,773
91.99

Europe (Continent)
Index (2003=100)
Source: FAO (www.fao.org)
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Graph 1: Share of Some Countries in European Goat Milk Production in 2012 (%)

Source: FAO (www.fao.org)

3.2. Developments in the Goat Population of Turkey
According to the data of TurkStat for 2012 there are still 8.35 million goats in Turkey. Hair
goats which are available in every region of Anatolia constitute approximately 98% of goat
population. Hair goats are bred commonly in the inner parts and on the side of forests. Other
than hair and angora goats in Turkey comparatively a little number of Maltase goats and cross
breeds and Kilis cross breeds have been produced respectively at Western Anatolia coastline
and in Kilis and its vicinity. In the recent years, Saanen cross breeding have been observed to
be developed in Aegean and Marmara Regions.
In 2003-2012 period population of Angora goats has increased 25.83% and population of
Angora goat has decreased 38.14 %. In the same period total number of goats has increased
23.41%. Share of goats in the population of small ruminant became 21.03% and 23.35%
respectively in 2003 and 2012 (Table 3).
Considering the regional distribution of goat population in Turkey in 2012 hair goats are
observed to exist in Mediterranean Region at most (26.11%) and Southeastern Anatolia
Region (21.66%) and Aegean Region (13.26%). Hair goats are observed to exist in Western
Anatolia Region at most (58.19%) and Eastern Marmara Region (16.86%) and Western Black
Sea Region (7.19%) are seen to follow it.
Table 3: Goat Population of Turkey in Period of 2003-2012 (Head)
Years

Hair Goats
(Head) (1)

Angora Goats
(Head) (2)

Total Goats
(Head) (1+2)

Index
(2003=100)

2003
2004
2005
2006

6,516,088
6,379,900
6,284,498
6,433,744

255,587
230,037
232,966
209,550

6,771,675
6,609,937
6,517,464
6,643,294

100.00
97.61
96.24

6,095,292
191,066
2007
5,435,393
158,168
2008
4,981,299
146,986
2009
6,140,627
152,606
2010
7,126,862
151,091
2011
8,199,184
158,102
2012
Source: TurkStat (www.tuik.gov.tr)

6,286,358
5,593,561
5,128,285
6,293,233
7,277,953
8,357,286

98.10
92.83
82.60
75.73
92.93
107.47
123.41

Share of Goat
Population in Small
Ruminants (%)
21.03
20.78
20.45
20.59
19.80
18.92
19.08
21.42
22.53
23.35

3.3 Structural Characteristics of the Goat Farms in Turkey
Goat breeding in Turkey has been performed either within an agricultural facility or in form
of village herd or migratory herd. However intensive organizations providing milk for the
dairy farms producing cheese have performed their activities for the matter involved also in
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recent years. (Kaymakci & Taskin, 2005). About 500,000 farms are stated to perform goat
breeding activities in Turkey (Dellal & Dellal, 2005), and the number of the goat breeding
facilities is stated to be 677,223 in some studies (Vural & Fidan, 2007). Average herd size in
goat breeding has been informed in the studies performed at different regions. For instance
average herd size have been found to be 124.20 (Akturk et al., 2009) and 55.70 (Koyuncu et
al., 2006), 124.20 (Bilginturan & Ayhan, 2008) and 60.34 (Paksoy & Ozcelik, 2008)
respectively in Canakkale, Burdur & Kahramanmaras.
3.4 Government Supports to Goat Breeding in Turkey
Various precautions have been taken by the Ministry of Food, Agriculture and Livestock in
order to solve the problems of and to develop goat breeding in recent years. For instance
interests are subsidized 100% for the livestock sector in the credits given to Agriculture
Sector by the Republic of Turkey, Turkish Agricultural Bank and Agricultural Credit
Cooperatives and interest free credit application has started to be implemented since 1st
August 2010. Interest free 7-year loan has been offered to the producers to make investment
in sheep and goat farming within this scope.
Following supports have been applied in 2012 pursuant to the decree no. 2012/3106 taken by
the council of ministers on the supports to be made to Agriculture Sector and the notification
no. 2012/49 on the codes of practice on Animal Production Supports;
- 8 € per brood stock to the producers who feed breeding sheep and goats and are the
members of the unions of Goat and Sheep Breeders and the breeders whose animals are
registered in the systems of the Ministry of Food, Agriculture and Livestock.
- 0.06 €/lt for goat milk to the breeders who sell the raw milk produced to milk processing
facilities within the scope of “the Regulation on the Registration and Approval Transactions
for Food Establishments” published in the official gazette dated and numbered respectively
17/12/2011 and 28145 and is the member of Animal Breeding Organization which has
completed its top organization duly at national level as stated in Article 10 of this decree
- 0.21 €/animal for Alum and Brucellosis Vaccine to the Practitioners for the programmed
vaccinations determined by the Ministry of Food, Agriculture and Livestock within the frame
of the Struggle with Animal Diseases.
- 32 € per animal in ovine breeding for protection and development periods to the breeders
taken to the scope of the project applied by the Ministry of Food, Agriculture and Livestock
in order to protect the genetic resources of animal onsite and to develop them,
- Furthermore it has been decided to make payment per animal in addition to supports for
animal breeders raising organic sheep and goats.
Investment and working capital loans are offered to breeders who want to establish an
organization with a capacity of minimum 50 animals for sheep or a capacity of minimum 25
animals for goats (Saanen, Kilis, Angora goat breeding and cross breeding with stated races
for the eugenics of hair goats) or want to increase its installed capacity to the said capacities.
3.5 Developments in the Number of the Goats Milked and Milk Production in Turkey
Most important factors affecting milk productivity in goats are race, nutrition, permanence in
productivity, body size, lactation order, milking season, milking frequency and form.
(Kaymakci and Taskin, 2005). In parallel with the decrease in the number of goats in Turkey
the number of milked animals has decreased. The number of milked goats between 2003 and
2012 has increased 12.02%. Hair goats and Angora Goats constitute 98.21 % and 1.79% of
3.50 million goats milked in 2012. 99.39% and 0.61% of 369,249 ton milk produced in 2012
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have been produced respectively from hair goats and angora goats. Average milk productivity
per milked animal in 2012 was 106.75 kg for hair goats and 35.49 kg for angora goats. Total
goat milk produced in 2012 constitutes 2.17% of total milk production (Table 4).
Table 4: Developments in Goat Milk Production of Turkey
Number of Animals Milked
(Head)
Years

Hair
Angora
Goats
Goats
127,546
2003 2,999,110
97,536
2004 2,379,038
95,437
2005 2,331,556
86,128
2006 2,334,514
73,027
2007 2,190,602
60,302
2008 1,937,387
52,393
2009 1,778,420
66,339
2010 2,516,200
64,954
2011 2,968,157
2012 3,439,708
62,564
Source: TurkStat (www.tuik.gov.tr)

Milk Production (Tons)

Total
Goats
3,126,656
2,476,574
2,426,993
2,420,642
2,263,629
1,997,689
1,830,813
2,582,539
3,033,111
3,502,272

Hair
Goats
274,350
255,468
250,246
250,594
234,883
207,385
190,286
270,476
318,273
367,208

Angora
Goats
3,786
3,619
3,513
3,165
2,604
2,185
1,924
2,335
2,315
2,221

Total
Goats
278,136
259,087
253,759
253,759
237,487
209,570
192,210
272,811
320,588
369,429

Index
(2003=100)
100.00
93.15
91.24
91.24
93.59
75.35
69.11
98.09
115.26
132.82

Share of Goat
Milk in Total
Milk
Production
2.62
2.43
2.28
2.12
1.93
1.71
1.40
2.01
2.13
2.17

3.6 Process for Goat Milk in Turkey and Milky Product Range
Goat milk products produced generally for family consumption in rural area become wanted
today upon the concentration of urbanization and developments in tourism. Firms processing
the milks collected from goat farms in the integrated plants manufacture pasteurized milk,
cheese, strained yoghurt and butter and put them into market. Furthermore some firms use
goat milk in ice-cream production.
According to data of FAO for 2012 457,401 ton goat cheese has been produced in the world.
Turkey takes 0.02% share in the world with its production of 92 tons. Production of goat
cheese has increased 31.43 % in Turkey between 2003 and 2012 (Table 5).
Table 5: Goat Cheese Production in Turkey and the World (tons)
World Cheese
Production
Years
(Tons)
452,025
2003
448,088
2004
468,176
2005
462,527
2006
460,650
2007
458,852
2008
463,345
2009
475,124
2010
368,526
2011
457,401
2012
Source: FAO (www.fao.org)

Turkey Cheese
Production
(Tons)
70
65
63
63
59
52
48
68
80
92

Index
(2003=100)
100.00
92.86
90.00
90.00
84.29
74.29
68.57
97.14
114.29
131.43

Share of Turkey in
the World (%)
0,02
0,01
0,01
0,01
0,01
0,01
0,01
0,01
0,02
0,02

Today production of special and quality goat cheese from goat milk is handled seriously by
European countries and related production is performed commonly in first France and Spain,
Italy, and Greece. Such kind of products may be produced in Turkey with similar conditions
and economically considerable earnings may be obtained. Considering the aspects of Turkey
regarding agriculture and animal breeding milked goat and production of goat milk are known
to have a great potential as in Mediterranean countries. But cheese range manufactured

87

commercially and its quantity are true to be low and insufficient in number and quantity. A
great part of traditional cheese specific for locations and regions has continued to be produced
and sold therein.
3.7 Market Structure to Goat Milk and Products in Turkey
Goat milk and products become more important today than ever. This is caused by three
important reasons. First goat milk is used commonly for domestic consumption. Thus it is
called as “the cattle of the poor”. Second, interest in cheese and yoghurt manufactured from
goat milk has increased in the developed countries. Especially due to cow’s milk allergies has
increased its importance. On the other hand goat milk is used in the production of many
cheeses. Goat milk cheeses are classified as fresh and matured.
Turkish entrepreneurs have imported Saanen and Boer goats from Australia, Togenburgs from
Swiss and USA, Damascus Goats from Syria and created a new market of 425 million € in the
farms that they have established. Goat farms give the entrepreneurs to take the return of
investment in 6-8 years since the amount of investment is little and the price of goat milk is
two-and-half times more than the price of cow’s milk. Together with recent developments the
share of goat milk exceeds 5% in the market of milk and milky products of 5 billion €. The
number of goat farms established with average 750,000 € exceeds 50, the number of
registered goats reaches approximately 8.4 million and amount of obtained annual goat milk
reaches 370,000 tons. Furthermore most preferred goat type in the farms is the Saanen goats
which take origin from Australia and may triple milk productivity.
Producers are dependent on the purchasers fully and unilaterally in the marketing of products.
Most important reason of it is the lack of governmental support to this part as well as
unorganized state of producers (Kaymakci and Engindeniz, 2010). A great part of the milk
produced from goats is consumed within the body of organization. Remaining part is
marketed as raw product in dairy farms or processed in cheese and sold to the purchasers in
local markets. Goat milk is processed together with cattle milk or cattle and sheep milk in the
production of white cheese. According to the results of 2006 Agricultural Enterprise Animal
Production Research, 3.3% of total milk quantity produced in agricultural enterprises in
research period is goat milk and 42.4% of the produced goat milk is sold in dairy farms
(www.tuik.gov.tr)
According to the data FAO for 2011 the price obtained by producer in Turkey is 617.66
€/tons. In this sense Turkey has a similar position with Greece (582.62 €/tons) and production
quantity is over Spain (479.15 €/tons), Switzerland (483.69 €/tons) and Albania (346.74
€/tons) (Table 6).
Table 6: Goat Milk Prices Received by Farmers in Some European Countries (€/tons)
Countries
Turkey
Greece
Spain
Switzerland
Albania
Source: FAO (www.fao.org).

2003
429,64
527,57
450,45
493,69
238,02

2008
528,18
544,40
545,09
440,19
254,91

2011
617,66
582,62
479,15
483,69
346,74

4. Conclusion
As a result of the information given up to now it is possible to say that the demand for goat
products increases gradually both in the world and Turkey. There are important investments
made by Private Sector to this area in recent years. If technical and economic problems
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encountered by producers are solve by short- and long-term precautions, goat breeding will
make important contributions to the economy of both region and country. However in the
event that safety product range to be exported is enlarged, Turkey will be able to compete
with other countries.
Suggestions both to develop goat breeding and to increase the alternative market opportunities
in Turkey are as follows;
- Appropriate crossbreeding programs should be prepared for hair goats and cultivated races
in order to increase milk productivity in breeding organizations.
- Breed stock flow from breeding organizations to production organizations should be
performed highly on the basis of breeding goat.
- Milk and sperm productivity of race should be taken to higher levels by the use of brood
tests to be applied on Kilis goats.
- Main source for breeding should be maquis groves in feeding cross breed milky goats. But
hand feeding should be made in last 1.5 months of pregnancy and the first months of
lactation.
- Considering different physiological periods in the enterprises involved in the intensive and
half-intensive milky goat breeding in closed areas a feeding order should be carried out,
which is suitable for the requirements of animals.
- Periodical preventive vaccination and struggle with internal and external parasites should be
performed for goats. Deficiencies in protecting the health of goat affect foreign trade
negatively. Thus health protection measures should be improved for goats.
- Illegal animals and meat entrance to Turkey should be prevented. When live stock is
exported, tested male goats should be selected and appropriate genotypes should be preferred.
- Structural changes are necessary in the medium and long terms as well as the continuance of
the supports by price in order to increase the production in goat breeding. For this purpose
growth and merge of little and dispersed enterprises and conversion of the enterprises to
enterprises specialized in ovine breeding for milk and meat production and related inputs for
these enterprises should be provided.
- An organizational model should be prepared based on horizontal and vertical integration
within the period from the production of goat products to consumption by consumers. Such an
organization model will not only increase the production and but also protect both consumer
and producer in marketing. This model will be formed by cooperatives. Cooperatives will be
determinative in not only production stage but also in processing and marketing the products.
Producers should be promoted in this direction.
- Milk collection order followed by milk processing firms and dairy farms as a production
model should be developed the rights of producer.
- Live stock exchange markets should be developed and legal regulations to encourage
cooperative formation should be made.
- EU has important deficits in goat products and this deficit can be met by Turkey in most
rational way. This goat breeding in Turkey should be supported directly and indirectly in
accordance with EU standards.
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Abstract
In a paper we focus on applications of integral calculus in economic problems. In examples we
emphasize the use of mathematical apparatus in calculation of consumer and business surplus. The
given examples illustrate different types of elementary functions in terms of demand and supply
functions and we show various mathematical methods in computation of producer and consumer
surplus.
Key words: mathematics, applications, producer surplus, consumer surplus
JEL classification: A23, C20, D50, I21

1. Introduction
Students of the Slovak University of Agriculture (SUA) in Nitra take mathematics for one or
two semesters. This basic course in higher mathematics provides them with necessary
knowledge of basics of higher mathematics. Table 1 shows the extent of instruction in
mathematics at the faculties of SUA.
Table 1: FEM – Faculty of Economics and Management, TF – Faculty of Engineering, FEŠRR –
Faculty of European Studies and regional Development, FBP – Faculty of Biotechnology and
Food Sciences
Faculty

Semesters

Extent of

Extent of

lectures

seminars

FEM

2

2h

2h

TF

2

2h

2h

FEŠRR

1

1h

3h

FBP

1

1h

3h

Source: own

Understanding of the basics of higher mathematics precedes the application of the
mathematical apparatus in various fields. Mathematics and its methods provide apparatus to
solve applied problems in various areas, e.g. in economics, engineering, biology, agriculture,
etc. Colleges and universities admit students from different types of secondary schools and
therefore their mathematical background is different. Graduates of vocational schools do not
have sufficient math background, which is one of the main reasons of their problems and
failures during study and at exams.
Another reason lies in traditional teaching of mathematics, i.e. without discussing and solving
motivational problems from practice. A large amount of secondary school knowledge in
mathematics is provided in abstract and theoretical form. Therefore it is necessary to motivate
students and arouse their interest by means of applied problems. Mathematics teaching at
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universities and colleges should enable students to understand the importance of mathematics
as a tool for solving problems in other professional disciplines (Országhová, 2009).
By solving of applied problems we:


motivate students to study theoretical methods,



support and develop creativity of students,



promote stability of knowledge,



demonstrate connection between theory and practice,



develop interdisciplinary relations,



raise the quality of education (Országhová, 2005).

Mathematics is not one of the most popular subjects among students and, therefore, we strive
to make it more attractive for students who do not major in mathematics. It is possible by
means of:


implementing of proper, especially applied problems and tasks into the curriculum,



proper presentation of the subject via multimedia and Internet which have a global
positive impact.

2. Data and methods
Economics uses not only basic elementary mathematical operations, but also knowledge of
higher mathematics, i.e. functions of one real variable, differential and integral calculus.
There are many economic problems that can be solved using the derivative of a function of
one real variable and integral calculus.
Next economic problems:
- minimization of costs,
- maximization of profit,
- economic efficiency of production increase,
- marginal analysis,
- demand elasticity,
can be solved by means of differential calculus.
Use of integral calculus:
1. in marginal analysis if we know the function of marginal costs, incomes or profits,
2. in calculation of producer and consumer surplus.
1. Use of integral calculus in marginal analysis:
x2

For the definite integral we have 

x2

f x dx  F x2   F x1  , then F x2   F x1    f x dx .
x1

x1

The function of total costs TC(x) is an antiderivative of marginal costs MC (x) , so the above
x2

formula yields TC x2   TC x1    MC x dx ,
x1
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where TCx1  a TCx2  are total costs for production level

x1 and x 2 , and x1  x2 .

Analogously we can derive the formula for total incomes TR(x) and total profit TP(x) , so
x2

x2

x1

x1

TRx2   TRx1    MRx dx , TPx2   TPx1    MPx dx .
These formulas are often used in marginal analysis if we know the function of marginal costs,
incomes or profits and the value of total costs, incomes or profits at the given value of
production x1 .
2. The definite integral can be used in the theory of the producer and consumer surplus.
Consumer Surplus comes from the economic theory and indicates the difference between the
price the consumers would be willing to pay and the price they really pay (market price).
Consumer surplus is defined as the size of the capital which the consumer is willing to pay to
get the goods. For example a machine component costs 6000 m. u. Its owner is willing to pay
6200 m. u. for it, i.e. the consumer surplus is 200 m. u.
Producer surplus is the size of the capital, by which is a manufacturer willing to reduce the
value (price) of goods in order to sell to the consumer. With increasing supply curve
companies are willing to sell the first units of production at lower prices than other units of
production. Thus, there is a difference between the market price and the price at which firms
are willing to produce. This difference constitutes a producer surplus.
Generally, if we know the demand function D(x) and the current or equilibrium price of the
goods p , we can determine the consumer surplus PS x  as follows

PS x  

x

 Dxdx  p  x

x

or PS 

0

 Dx  p  dx
0

where x is an equilibrium amount of goods corresponding to the equilibrium price of goods
p.
Analogously we can determine the producer surplus PV x  , if we know the supply function
x



S (x) , then PV x   p  x  S x dx or PV 

x

  p  Px dx (Országhová, 2013).
0

0

Figure 1: General scheme of market mechanism

Source: own

94

Market equilibrium, E is a condition where the demand is equal to the offer. In other words, it
is a state when an offered quantity of goods is equal to the amount of demanded quantity of
goods. Price at market equilibrium is called the equilibrium price p , the market equilibrium
quantity is called the equilibrium quantity x . Equilibrium price is thus the price at which the
proposed quantity of goods equal to the amount of requested goods. Consequently, there is no
shortage or surplus - we say that there is a balance. In reality, however, supply and demand
are not equal (they are out of balance) and although they always have a natural tendency to
get into balance, the balance is exceptional and short-term (web).
3. Results and discussion
Example 1

x
Find the consumer and producer surplus if the demand function is D( x)    5 and the
6
x
supply function is S ( x)   2 .
3
Solution:
Sketch of the market mechanism is shown in figure 2.
Fig. 2 Scheme of market mechanism

Source: own

We find the equilibrium amount of goods x
E:

x
x
 5   2
3
6

/ .6

 x  30  2 x  12
3x  18

x6
6
y  24
3

E6,4

Equilibrium amount of goods x  6 and equilibrium price p is 4 monetary units.
6

 x

PS x      5 dx  4  6 
 6

0



6

 1 x2

   5 x   24 
 6 2
0
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 1 62

   5  6  24  3
 6 2


6

2
1 x2

x

 2 x   24   1  6  2  6  6
PV x   4  6    2 dx  24   
3

3 2
0
3 2

0

6



Consumer surplus is 3 monetary units and producer surplus is 6 monetary units.
Example 2 Find the consumer and producer surplus if the demand function is
supply function is

S x  

x
Dx     10 and the
5

x2
 5.
400

Solution:
Sketch of the market mechanism is shown in figure 3.
Figure 3: Scheme of market mechanism

Source: own
The equilibrium amount of goods x is given by

Dx   S x  , so 

x
x2
 10 
 5,
5
400

We get: x  80 x  2000  0 .
2

The roots are x1  20, x2  100 .
We consider only the positive root x1

 20 hence x  20 .

The equilibrium price is given by the equation

p  D20  

20
 10  4  10  6.
5

The equilibrium price is 6 monetary units.

For the consumer surplus we have
x

20

20

20

 x2

x
 x

PS  Dx   p  dx     10  6  dx    4 dx    4 x   40
5
 5

 10
0
0
0
0







Analogously for the producer surplus we have

96

x

20

  x2





PV  p  P x dx   6  
 5   dx 
 400

0
0





20

20

 x2

 x3

40
 

 1 dx  
 x 
 13, 3 .
400 
1200
3



0
0



Consumer surplus is 40 monetary units and a producer surplus is 13, 3 monetary units.

Dx   25x  550 and the

Example 3 Find the consumer and producer surplus if the demand function is
supply function is

Px   x 2  200 .

Solution:
Sketch of the market mechanism is shown in figure 4.
Figure 4: Scheme of market mechanism

Source: own
The equilibrium amount of goods x is given by

Dx   S x  , so  25x  550  x 2  200,
And we get: x  25x  350  0 .
2

The roots are:

x1  10, x2  350 .

We consider only the positive root

x  x1  10 .

The equilibrium price is given by the equation

p  D10  25  10  550  300.
The equilibrium price is 300 monetary units.
.

For the consumer surplus we have
10

 25 x 2

PS   Dx   p  dx    25 x  550  300 dx    25 x  250 dx  
 250 x   1250.
2

0
0
0
0
x

10

10

Analogously for the producer surplus we have

PV 



10

10

0

0

0



10


2000
 100 x  
 666, 6 .
3
3
0

x
2
2
  p  Px  dx   300  x  200 dx    x  100 dx  
x

3

Consumer surplus is 1250 monetary units and a producer surplus is 666, 6 monetary units.
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4. Conclusion
The above examples show that the use of mathematics in economics is irreplaceable and is its
integral part. Economics uses not only elementary mathematical operations, but also
knowledge of the theory of functions of one real variable, differential and integral calculus. In
examples we have shown the application of different types of elementary functions in terms
of demand and supply functions, then various procedures and mathematical calculations in the
calculation of producer and consumer surplus. Important role have economic applications
designed for the needs of the main subjects and practice. By including applications into
teaching and by teaching elective courses focused on economic applications it is possible to
improve the learning process and increase the knowledge level of students.
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Abstract
Study programs at colleges are created in such a way, that they would suit the needs of the society and
fulfill the demanding criteria of practice and labor market. According to many studies, the best
application in practice has students with economic education. However it is not sufficient to have just
the economic education. Today, practice demands from graduates also a lot of other skills, while the
computer skills are at the forefront; this is why it’s necessary to include informatics subjects into the
curriculum of the study programs. However it is also important to look at the opinions and attitudes of
the students to individual areas of the education. Methodical background of this research is presented
in this contribution, as well as specification of the area of aspects determining the optimization and
innovation of education, with emphasis on interpretation of one of six areas of research, specifically
the area My future profession.
Key words: innovation of education, choice of profession, research tool
JEL Classification: I21, I23

1. Introduction
There are many reasons for going to university, including – naturally – a love of the subject to
be studied, and the opportunity to experience a different way of life. Higher education is much
more than a production line for work-ready graduates. Nevertheless, there is no denying that
people see higher education as a stepping-stone to a good job. In 2010 73% of the students
who took part in the Sodexo University Lifestyle Survey (2010) said they went to university to
improve their job opportunities.
According the Flash Eurobarometer 304 survey (2010), which provides insights into the needs
and perceptions of graduate recruiters by monitoring the opinions of staff in companies
throughout Europe, more than a third (35%) of respondents estimated that more than a fifth of
their employees were that type of graduate. Although companies included in this study
recruited such graduates from a variety of educational fields, the area most frequently
mentioned were business or economic studies and engineering. In another study called
Economic Graduates’ Skills and Employability (2012) is explained why economics graduates
are recruited so often. The majority of respondents (79.6%) mentioned “knowledge and
understanding of economics”. And which skills are more important for economic graduates?
Answer on this question is in the same study. Almost all skills and capabilities listed in the
survey – such as the ability to work in a team or computer literacy – were considered to be
very or rather important when recruiting higher education graduates. In total, between 88% and
98% of respondents ranked these skills as “very” or “rather important”. Computer literacy
skills are another part of our research and in this article we will write about these skills in the
context of the future profession. Computers and information technology (IT) touch nearly
every aspect of modern life. IT enables seamless integration and communication between
businesses anywhere in the world (Csorny, 2013).
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The main thrust of research in terms of a selected group of aspects is to assess the current
level of education in informatics within the selected study programs of economic and
managerial focus and propose the optimum development of informatics competencies for
future graduates in accordance with the requirements of the current practice and the labor
market. Research tool consists of six areas, while the article focuses on the analysis of one of
this area, namely My future profession, which is given in the context of education in computer
science.
2. Data and methodology
Assessment methodology of education in the field of IT disciplines in selected study
programs of economic and managerial focus provided by the Faculty of Economics and
Management of Slovak Agricultural University in Nitra (hereinafter sometimes referred to as
FEM SUA) we found during the screening reviews of students through the evaluation of
selected educational topics/issues. For screening reviews of students a questionnaire was used.
With the development of the questionnaire implementation and evaluation rules of
questionnaire survey were developed as well. The questionnaire, which contains a total of 153
items, is divided into following six areas:
•
•
•
•
•
•

Introductory part (identification of gender and age of the respondent and four other
items regarding the study focus of the respondent);
What I want to learn. To what extent is the study of the following topics interesting to
the student;
My future profession. To what extent are defined factors in selecting and deciding
about the future choice of profession important to the student;
What I would like to learn. To what extent is the information from those areas
interesting to the student;
My education in computer science. To what extent does the student agree or disagree
with these statements about education in informatics disciplines that they previously
passed during university studies;
My professional capability in the context of study profilation. Respondents were asked
to choose one of seven alternative answers, with which they most agree, or which best
describes their opinion.

Specifications of mentioned circuits assessment were based on an extensive search activities
of available domestic and foreign sources (Schreiner and Sjøberg, 2004; Rossand Genevois,
2006; Bílek, 2008; Ribeiro and de Gusmão, 2010, Záhorec and Hašková, 2013; Urbanová,
Dundelová and Rozbořil, 2012), on consultation with experts from the solved field of science
and not least on personal discussions led in circles of experts who have extensive professional
and educational experience in teaching subjects in which is our research focused.
Since for the purpose of our research was necessary to create a custom, non-standard
questionnaire, we considered as necessary to verify the created questionnaire in terms of
reliability. From the total number of 153 items in questionnaire, only 146 were included for
the process of evaluation to the statistical measurements. Their rating to each ordinal item,
respondents expressed through the five-point Likert scale, i.e. score between 1 to 5 with a
median value on submission neutral, emotionally indifferent response assessment. A higher
degree of disagreement with the present argument is marked with a lower value; complete
disagreement is marked with a degree 1. A higher degree of agreement with the present
argument is marked with a higher value; full agreement is marked with a degree 5. In the part
of questionnaire titled My professional capability in the context of study profilation,
respondents have the opportunity to comment in what they see their professional competence
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and enforcement in the labor market in the context of their study profiling. Since it was a
nominal item of the questionnaire, it was not included to the process of evaluation of the
statistical measurements.
Basis of the measurement process consists of acquiring data. In order to be measuring the
quality, measurement procedure must be objective, reliable and valid. The data were obtained
using a questionnaire. Reliability of this research tool was confirmed on the assessment its
reliability and identification of suspect items by analysis of reliability/items. Reliability/item
analysis may be used to construct reliable measurement scales, to improve existing scales, and
to evaluate the reliability of scales already in use. One of the ways to directly estimate
reliability is the Cronbach’s Alpha Coefficient
2
m   s j 
ˆ 
 1 2
m  1 
s 

(1)

where m is the number of items in the questionnaire, s2 is the questionnaire scale variance,
and sj2 is the variance of the j item in the questionnaire. It measures how well a set of
variables or items measures a single, one dimensional latent aspect of individuals. The value
of alpha may lie between negative infinity and 1. However, only positive values of α make
sense.
Estimation of reliability can be calculated also using the average correlative coefficient r of
the particular items, called the standardized Cronbach’s Alpha Coefficient

 

mr
1  (m  1)r

(2)

where m is number of the items.
The standardized Cronbach’s Alpha Coefficient can also be calculated using (1), if all the
measurements were standardized in advance, i.e. if the average value is subtracted from each
variable value, then the result is divided by its standard deviation. If both estimations are
significantly different, that different items do not have the same variability (Munk, 2011).
3. Results and discussion
In area of the questionnaire called My future profession, the students were asked questions to
what extent they agree or disagree with selected statements regarding the selection and
decision-making about their professional orientation. The research was focused to what extent
are factors like work in agreement with your attitudes and values, the use of your talent,
helping others, preferring job to family, earning money, being the boss or becoming famous
important to them.
The respondents had 24 items at their disposal (C1 – C24), with the selection of the position
of the agreement on the five grade Likert scale (5 – strongly agree, 4 – rather agree, 3 – don’t
agree nor disagree, 2 – rather disagree, 1 – strongly disagree). A box plot was used for the
graphical representation of the evaluation of individual questionnaire’s items, depicting the
median and quartile variation range of the evaluation of individual items (Figure 1).
From the statistical analysis of the evaluation of the questionnaire’s items it was recorded, that
average score is of higher value in the case of item C2 (scale average 4.62 out of 5 grade
scale), in which the respondents expressed their opinion if they want to work with something,
which they consider to be interesting and meaningful. Excellent results (scale median 5 –
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strongly agree) were achieved also in the case of the item C1 – work with something, which is
in agreement to my attitudes and values, C4 – use my talent and skills, C14 – make own
decisions, C15 – have a lot of time for my family and friends, C18 – earn a lot of money and
C23 – develop and enhance my knowledge and skills. A value range of 4 to 5 out of the
maximum value 5 was recorded in all of these items in the students’ responses. These results
exactly indicate the attitude of especially the young generation to employment. In the period
2000 to 2009, a research called Youth and lifestyle (2013) was performed. In the question of
life goals, attitudes like Employment, which will secure me well, Employment, which
provides me happiness, Have enough spare time were found in the prominent positions, i.e.
attitudes quite comparable with our research (Bieliková, 2013).
In the context of evaluation of the data of the descriptive statistics for research sample of
respondents, results (scale median 4 – rather agree) stated also in the items C3 – work
independently on others, C5 – work rather with people than things, C6 – help others, C8 –
work in the area of modern technologies, C9 – do simple not demanding work, C12 – create,
propose or discover something new, C13 – propose new ideas, notions, C16 – work in the
area, which incorporates a lot of travel, C17 – work in a place where something new and
exciting often happen, C19 – direct other people, C21 – have a lot of time for interest
activities, hobbies and likings, C22 – become a “boss“ in the workplace and C24 – work as
part of a large group could be gratifying. The range of the values in all of these items is
between 3 and 4, or with items C16, C17 and C21 in the range of 4 and 5.
The result value (3) of the median scale proves, that the group of items C7 – work with
animals, C10 – work with machines or tools and C20 – become famous was evaluated
neutrally by the respondents (don’t agree nor disagree).
Figure 1: Visualization of differences in the value of individual items of the questionnaire C1 –
C24.

Source: Own research
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The students in their opinions identically state, that in their future profession they would like
to work with something, they consider as interesting and meaningful and at the same time the
continually want to develop and enhance their knowledge and skills, which today is
a necessary condition of achieving success in work. The finding in the items C2 and C23 can
also be put in the context with the finding in the area of items B1 to B26; specifically that
within the context of lessons of selected education topics from informatics disciplines, the
decisive number of asked stated a rather positive (scale median 4 in 7 items) to neutral (scale
median 2 in 1 item) opinion on items tied to this study disciplines. At about equally positive
level the students also state, that their goal in their future profession is to earn a lot of money.
On the other side they proclaim, that the want to use their talent and skills in their work,
which will bring them to the earnings provided a correct ration of development of these skills.
The finding in items C2 and C23 can be also put into context with another section of the
questionnaire, specifically D1 to D22, that within the finding, what would the students like to
learn most, the respondents stated programming of web applications and creation of web
pages. These are the areas, which in today’s conditions in the labor market are highly paid and
at the same time, it is necessary to increase the knowledge and skills with them and have
a certain amount of talent.
In the B area of the questionnaire (What I want to learn) within the items B1 to B26, which
refer to the informatics classed it was discovered, that the average score achieves a higher
value with the item B6, specifically 3.94. The item B6 refers to the use of tools and advanced
techniques of work with the application MS PowerPoint in creating effective interactive
presentations. If we put this finding into context with the finding in the section C, specifically
the item C2, which gains highest average value we can state, that specifically this is for them
work with something, they consider to be interesting and meaningful.
Within the statistical results of the processing of answers for the questioned group of
respondents, the rating of the item C11 – artistically and creatively work in the area of art is
not at all surprising. It was discovered that the scale median with this item represents the
value 2 (rather disagree), which means that the respondents rated it rather negatively.
However in respect to the selection and focus of the study programs, which is economics and
management, the result of the rating of this item is perfectly fine. The highest quartile range
was also noted with this item and thus also the highest variety of the students’ answers, while
the middle 50% values of the answers ranges in the scale 1 to 4 with the maximum value of
the scale 5. The lowest value of the indicator of variability (0.72) was noted with the item C2
(middle 50% value in the scale range 4 to 5 with the maximum value of scale 5), within which
the respondents expresses, that in their future profession they want to work with something,
which they consider interesting and meaningful for them. Based on this it can be assumed,
that it is important for the students if they apply themselves in context of their study
orientation; they want mostly for their work to be interesting to them and have some meaning.
Based on the correlation matrix, which was not publishable for its extent, suspicious items of
the questionnaire were identified within this group. The statistical significance of correlation
between the items was tested on the significance level 0.05. It was discovered based on the
correlation matrix of the questionnaire, that in 38.22% of the items C1 to C24 the correlation
are statistically significant (p < 0.05), which means, that there is a certain level of mutual
dependence between these items. During the testing of the items also some cases were
identified, when measured values of the correlation coefficient are statistically highly
significant (p < 0.01) (the closer the correlation coefficient is to the value 1, the stronger the
directly proportional dependence). Exceptions are for example items C7 to C11, which don’t
correlate with some of the other items of the questionnaire (p > 0.05), based on which we can
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assume, that the values change independently. Based on these results we identify specifically
these items as suspicious.
The value of the reliance coefficient 0.86 (86%) expresses the ration of the count of the
variability scale items to the whole variability of the questionnaire. Both assumptions
(Cronbach‘s alpha and standardized alpha) are not that different, which means, that individual
items within the group have equal variability (Table 1).
The questionnaire can be considered as reliable from the point of view of mentioned group of
items, however the low average correlation between items (0.217) suggests, that after removal
of some of the items the reliability of the questionnaire could be increased.
Table 1: Summary statistics of the questionnaire for area C
24
58

Number of items in the questionnaire
Number of valid cased
91,9310
Mean
11,4185
Standard deviation
Average correlation between items 0,216939

*Cronbach’s Alpha
* Standardized
Alpha

0,840462
0,862454

Source: Evaluation of the own research

Based on data depicted in Table 1 we can see, that after the removal of each of the items C1 to
C24 of the questionnaire, the value of the constitutive aberration decreased (11.419).
Therefore it can be said, that either of these items did not increase the overall variability of the
questionnaire’s score.
Table 2: Statistics of the questionnaire after removal of suspicious items
Average
Variance
after
after
removal
removal
87,62069
117,5458
C1
87,31035
117,0071
C2
87,96552
118,9643
C3
87,51724
117,6635
C4
88,20689
119,7158
C5
88,01724
121,2238
C6
89,06896
122,7194
C7
88,27586
121,3032
C8
88,43104
120,8659
C9
123,6650
C10 89,08620
119,5520
C11 89,29311
115,3852
C12 88,55173
118,9382
C13 88,31035
116,1763
C14 87,56896
117,1275
C15 87,63793
114,6483
C16 87,84483
116,9111
C17 87,94827
116,0630
C18 87,37931
117,3448
C19 88,00000
119,3401
C20 88,93104
119,1106
C21 87,68965
117,0157
C22 88,18965
116,8811
C23 87,34483
118,6911
C24 88,22414
Source: Evaluation of the own research

Standard
deviation after
removal
10,84185
10,81698
10,90708
10,84728
10,94147
11,01017
11,07788
11,01377
10,99390
11,12048
10,93398
10,74175
10,90588
10,77851
10,82255
10,70740
10,81254
10,77325
10,83258
10,92429
10,91378
10,81738
10,81116
10,89455
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Items
–
total
correlation
0,492289
0,686179
0,455359
0,575620
0,290023
0,286346
0,167359
0,239436
0,226966
0,130854
0,213696
0,407814
0,347446
0,601108
0,482285
0,547537
0,458670
0,670927
0,495066
0,299189
0,499627
0,420260
0,665456
0,325975

Alpha after
removal
0,831157
0,827281
0,832730
0,829481
0,838832
0,838277
0,843788
0,840573
0,841829
0,845141
0,844853
0,834212
0,836279
0,827853
0,831254
0,828281
0,831932
0,826545
0,830992
0,838546
0,831885
0,833376
0,827418
0,837417

We can see from Table 2, that almost all of the items in the questionnaire correlate with the
overall score of the scale and after their removal the reliability coefficient declined. With
items seven, ten and eleven an opposite effect happened, the reliability coefficient increased
with these cases. After the removal of these items, the reliability coefficient increased –
Cronbach’s alpha. Based on this mentioned items reduce the overall reliability of the
questionnaire, therefore we will subject them to a deeper qualitative analysis.
3.1 Some suspicious questionnaire item analysis
Based on previous section, it was discovered during the reliability analysis of the items of the
created research tool, that from the tested items C1 to C24 point of view, the items C7, C8,
C9, C10 and C11 reduce the overall reliability of the questionnaire. Measuring with the help
of the scale showed, that items C8 and C9 belonged among those items of the questionnaire,
in which the respondents’ position was rather positive. With items C7 and C10 the
respondents’ position was a neutral one and with item C11 it was a rather negative position.
We can only stipulate as to why these items appear as suspicious. One of the facts could be,
that for example item C7 appears to the students, who chose economic-management focus
outside of their study scope. However this item is incorporated into the questionnaire because
the research is focus mainly on students of SPU in Nitra, where there are study programs
dealing with work with animals, especially agricultural ones. Information in the area of crop
and livestock production is part of the study programs also at the FEM, despite the fact that
this faculty is focus mainly on economics and management. A similar statement can be made
also about items C10 and C11. Our university, or our faculty does not provide artistic and
creative education to the students; if they would like to apply themselves in this area, they
would have probably chosen another university. The possibility to work with machines and
tools is offered to them by the Technical faculty SPU in Nitra. A rather disturbing is the
finding that also the item C8 is among the suspicious items. In today’s age we come into
contact with modern technologies in everyday life. However the fact, that this item is
suspicious could be caused also an imprecise formulation. The term modern technologies are
too broad and maybe it’s difficult to indicate on first sight, what should be imagined under
this term. If the modern technologies are from the area for example living, car industry,
engineering or from the area of informatics, on which the questionnaire is focused. Therefore
a reevaluation of this item will be considered in further research.
4. Conclusion
In the preparatory phase of research it was allocated a certain range of aspects on which the
investigation of state of education will be realized in informatics area, accounting,
management and finance/currency within the selected study programs of economic and
managerial focus on tertiary level (ISCED 5). Education in stated areas will be put into
context with the selection of future profession as well as applicability in the labor market.
After a close analysis of the are My future profession it was discovered, that the respondents
want to work in the future with something, they consider as interesting and meaningful. At the
same time they have a need to use their talent and skills, do their own decisions, work with
something, which is in agreement with their opinions and attitudes. On the other hand they
don’t want to sacrifice everything for their work and they want to have a lot of time for their
family and friends as well. It is natural, that they want to by adequately rewarded for their
work, i.e. they want to earn a lot of many especially also by increasing their knowledge and
skills, which is also one of the significant findings. At the same time it can be said, that the
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absolutely most attractive to them is to be able to work artistically and creatively in the future,
which is understandable in respect to the selection of the school.
The results of the pilot verification of the questionnaire were used to verify its reliability. For
verifying the reliability of the questionnaire, we used analysis of reliability/items. Results of
analysis of reliability/items highlighted some of the questionnaire items as suspicious,
decreasing its overall reliability and therefore will be considered their future inclusion in
research.
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Abstract
Corporate social responsibility (CSR) is high topicality in business practice across all industries. It is
also becoming a key issue in the food chain. Constantly increasing competitive tension, is forcing
retailers to find new ways to differentiate from competitors. Retailers are aware that their customers
more and more evaluate them according to their socially responsible behaviour. Thus, the question of
whether acting socially responsible or not is not only an ideological one but an economic one.
The present paper refers to activities that within corporate responsibility apply the greatest leaders in
the retail and wholesale in Slovakia – Tesco Stores SR and Metro Cash & Carry SR, as well as it
determines the reasons for the introduction of social responsibility to business activities, points at the
most targeted area of CSR and finds out the most significant benefits after the introduction of CSR.
In order to fulfill defined objectives of the paper were collected and used primary and secondary
sources of information, as well as the method of interview using a questionnaire (total number of
respondents was 100 food stores).
Keywords: Corporate social responsibility, food chain, retail
JEL Classification: M39 Other

1. Introduction
Retailing company can be defined as an internationally active company with high
sophisticated information system, equipped with its own logistics background and distribution
system. Nowadays retailing combines the function of retail and wholesale with the function
of internal and external trade in one business entity (Cimler & Zadražilová, 2007).
Creating the image of the company as a unit responsible, sensitive and caring about common
goods but also operating respecting the dignity of all its stakeholders becomes the capital for
the future. CSR as a voluntary strategy considers social, economic, ethical and ecological
aspects of business operations, but also exposes the issues involved in creating the right work
relationships (Trela, Krasnodębski, Kornalska, and Gálová, 2013).
CSR encompasses retailer strategies towards climate change, natural resource sustainability,
ethical sourcing, community engagement and corporate governance, among other issues. It is
getting to the point where a choice no longer exists when it comes to CSR. Instead, CSR
efforts will simply become a necessary cost of doing business (Datamonitor Research, 2010).
Coombs & Holladay (2012) claim, that corporation´s CSR initiatives should be driven by the
organization´s vision and purpose. Wu (2006) in his study discuss whether CSR activities
of companies lead to competitive advantage.
A strategic approach to CSR is increasingly important to the competitiveness of enterprises.
It can bring benefits in terms of risk management, cost savings, access to capital, customer
relationships, human resource management, and innovation capacity (Idowu & Filho, 2008).
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A condition for the implementation of the CSR is the correct incorporation principles of
sustainable development into the overall company strategy and appropriate promotion. Capital
which the company expends in the development CSR cannot be seen as inefficient incurred
costs (Sakál et al., 2014)
Because CSR requires engagement with internal and external stakeholders, it enables
enterprises to better anticipate and take advantage of fast changing societal expectations
and operating conditions. It can therefore drive the development of new markets and create
opportunities for growth. By addressing their social responsibility enterprises can build longterm employee, consumer and citizen trust as a basis for sustainable business models. Higher
levels of trust in turn help to create an environment in which enterprises can innovate
and grow (European Commission Report, 2011).
To meet the consumer demands and to benefit economically, a company can implement CSR
as a differentiation strategy. Examples of differentiation via CSR are recycled products
or organic products. In this way a company can create new demand or can even charge
a Premium price for the socially responsible products. There are some consumers who want
the products that they purchase to have certain socially responsible attributes (product
innovation), while other consumers also value knowing that the goods they purchase are
produced in a socially responsible manner (process innovation) (McWilliams & Siegel, 2001).
There is the link between the consumer perception that a company is socially oriented
and the consumer intention to buy products marketed by that company. Authors suggest that
this link exists when at least two conditions prevail: the products sold by that company
comply with ethical and social requirements; the company has an acknowledged commitment
to protect consumer rights and interests (Castaldo et al., 2009).
1.1 Benefits of social responsibility for an organization
Conducting business in accordance with the principles of CSR brings benefits and profits
beyond a non-financial nature that are important for its quality and sustainable functioning
(Business Leaders Forum, 2012):











greater transparency and strengthened credibility of the firm,
higher attractiveness for investors,
reputation building and the resulting strong market position,
competitive differentiation, brand visibility for consumer,
increasing productivity and employee loyalty,
the possibility of obtaining and retaining quality employees,
reduce the cost of risk-management,
direct financial savings associated with environmental behaviour,
increase in turnover,
increase the quality of products or services.

International Standard ISO/FDIS 26000 define other benefits which can social responsibility
provide for an organization. These include:






enhancing the reputation of the organization and fostering greater public trust,
generating innovation,
improving the competitiveness of the organization, including access to finance
and preferred partner status,
improving the organization's relationship with its stakeholders, thus exposing
the organization to new perspectives and contact with a diverse range of stakeholders,
impacting positively on an organization's ability to recruit, motivate and retain its
employees,

108





achieving savings associated with increased productivity and resource efficiency, lower
energy and water,
consumption, decreased waste, and the recovery of valuable by-products,
preventing or reducing potential conflicts with consumers about products or services.

In fact, CSR is a source of a large number of opportunities and benefits that can be divided on
moral as well as economic. The moral benefits of CSR are non-financial, but in the longer
term could bring a positive impact on the financial base. That moral benefits bring to the
organization rarely instant profits does not mean they are not important. It means that
recognition of benefits is very important for all entities promoting CSR (Horská & Nagyová,
2013).
2. Data and Methods
The aim of this paper is to highlight to the application of CSR activities in stores of food
sector in Slovakia. This paper refers to activities that within corporate responsibility apply
the greatest leaders in the retail and wholesale in Slovakia – Tesco Stores SR and Metro Cash
& Carry SR. These two representatives were chosen on the basis that they belong to the most
successful business organizations with foodstuff in Slovak market. The case study method has
beed used – Tesco Stores SR and Metro Cash & Carry SR. In order to fulfill the defined
objective of the paper were collected and used primary and secondary sources of information.
Underlying secondary sources of information were obtained from available literature sources,
i.e. from professional book publications from domestic and foreign authors. When processing
of individual underlying data and formulating conclusions of paper were used methods of
analysis, synthesis, induction, deduction and the comparative method.
In order to meet the objectives of the paper, marketing research was realized. Marketing
research was realized in 2013 by the method of interview using a questionnaire. The research
was focused directly on food stores in Slovakia. The research involved 100 chosen food
chains. The aim of the research was to determine the reasons for the introduction of social
responsibility to business activities also to point at the most targeted area of CSR and find the
most significant benefits after the introduction of CSR. The questions were asked concerning
on the implementation CSR in retail firm.
For deeper analysis of the obtained results, there were set out assumptions about
the correlation between the reasons for the introduction of social responsibility and the size of
food store´s sales area, as well as between the most frequent orientation of the food store and
the place where it is situated (city, village). To test the dependence were used Pearson's chisquare test and Cramer's contingency coefficient.
3. Results and Discussion
More companies than ever before are investing in corporate social responsibility activities
such as cause-related marketing, minority support programs and socially responsible
manufacturing practices. Consumers patronize these companies because they see personal
benefits from the CSR initiatives and because the initiatives resonate with their own values.
3.1 Corporate social responsibility in Tesco´s activities
The company TESCO STORES SR, PLC (hereafter TESCO) entered the Slovak market in
1996 and currently operates 150 stores of variety formats – from extra formats through
hypermarkets, supermarkets, expresses to department stores.
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With its 10 000 employees, the company is the second largest private employer in Slovakia.
Tesco belongs to the most successful food chains in Slovakia for the last years (Table 1). The
company is a pioneer in the field of ecology. As an example, it has the first low-energy
supermarket in Rajec.
Table 1: TOP 10 food stores in SR in 2012
Company

Number of stores

1.
Tesco Stores SR
2.
Kaufland SR
3.
Lidl SR
4.
Billa SR
5.
Metro Cash & Carry SR
6.
Labaš
7.
CBA SR
8.
Ahold Retail SR
9.
TERNO SR
10. COOP Jednota Krupina
Source: Terno- agency for market research, Bratislava, 2013

134
47
121
120
6
21
343
24
25
165

Sales for food
(mil. EUR)
1085,7
713,2
626,4
468,0
313,3
178,1
161,5
99,6
90,4
85,4

As a major global retailer, serving millions of customers every day, we want to have
a broader role in and a positive impact on wider society. That’s why we have a new value: we
use our scale for good (Chief Executive – Philip Clarke 2013).
Although Tesco is a company with global scope, it always tries to promote the good things
around it. In 2009, the Tesco Foundation was established, which carries out particular grant
proceedings supporting projects in the social and health field. But the most famous action
of the foundation is Run for Life.
In general, the Tesco group has three ambitions through which wants to help where operates
(Table 2). These ambitions build on the essential work already underway in reducing the
impact on the environment, being a great employer, supporting local communities and trading
responsibly.
Table 2: Tesco´s three big ambitions
Ambition 1

Ambition 2

To create new opportunities for
millions of young people around
the world
How?

To improve health and through this
help to tackle the global obesity
crisis
How?

By inspiring, equipping and
enabling millions of young people
to succeed in the world of work

By helping and encouraging our
500,000 colleagues and 50 million
customers to live healthier lives

Ambition 2
To lead in reducing food waste
globally
How?
By working with our producers and
suppliers and helping the
customers we serve to find ways to
reduce food waste

Source: http://www.tescoplc.com/index.asp?pageid=566

3.1.1 Tesco wants to be a responsible neighbour
In the centre of all Tesco does, are its customers. It constantly perceives their needs and tries
to fulfil their wishes. Tesco´s aim is to provide them first-class service, quality products
and a wide assortment. It also wants to be a good employer for its employees to have the
pleasure of working and to develop professionally. In even wider context – it wants
to promote economic development in the region where it operates as well as to build its
business in environmentally friendly way. Tesco wants to be perceived as fair and honest
company by people around. It wishes it would be a good neighbour to all (Figure 1), to be
perceived as a partner to whom can rely and who is willing to help if necessary.
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Tesco´s long-term efforts to be a responsible company and a good neighbor, several years ago
formulated to Responsible Neighbourhood Plan, which focuses on several key areas:
 to reduce the impact of business on the environment with comprehensive environmental
policy,
 to promote healthy lifestyles,
 to construct fair and honest relationships with suppliers,
 to help local communities through Tesco Fund.
Figure 1: Tesco wants to be a responsible neighbour

Source: http://www.tesco.sk/sk/tesco-v-sr/spolocenska-zodpovednost/

3.1.2 Grant procedure “Tesco for healthier cities”
The grant program is based on mentioned Responsible Neighbourhood Plan. The program
aims to help the environment in cities with a focus on active community involvement
in the project and the sustainable development of the environment.
Projects must meet the following principles:





green,
recycling,
community,
volunteering.

The place of project realization must be a city, where Tesco operates. Of the 67 received
applications in 2012, evaluation committee selected 39 projects that were supported by a total
amount of 89 488,77 Euros.
3.1.3 TESCO Foundation
Tesco Foundation capitalizes on the rich experience of its founder in the area of philanthropy.
Tesco decided to help in the following areas:





social and health care,
leisure of youth, education and training,
health and healthy lifestyle,
environmental protection.

3.2 Corporate social responsibility in Metro´s activities
METRO Cash & Carry Slovakia (hereafter METRO) is a wholesaler with a wide range
of goods that provides services exclusively to registered customers, business entities
(individuals and legal persons). The majority of the offered range of goods is made up
of food, much of which, especially fresh food, is available only in METRO stores. Their range
of products and packaging is designed primarily for the needs of their main customer groups
in the Horeca and retail categories. METRO does not compete with retail traders but on the
contrary, it is a partner and helps them compete for the attention of final consumers with large
stores.
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"We believe that it has sense to help. The METRO support sustainable projects primarily in
the social field and in the environmental protection" (www.metro.sk).
As a leading wholesale company it is a part of a dynamic world, which is constantly evolving.
A sustainable future is their capital business and can only be assured with the necessary
responsibility. At METRO they believe that long-term economic growth can only be achieved
if it is aligned with a responsible approach to society, employees and the environment. As part
of METRO GROUP they work together for measures and projects on sustainability. Their
sustainability vision defines what their aim for: To offer quality of life for their customers,
employees and people who work for them while protecting the environment and the society
they live in. Therefore, they are aiming high targets in these areas to become better every
day.
3.2.1 Food Bank Projects – help instead of wasting
Since 2009, company cooperates with the Food Bank of Slovakia, through which they support
those who need it. Every day they deliver goods with a short life span to Food Bank
of Slovakia. These include mainly food and drugstore products, which subsequently travel
to people in need.
Their goal is to prevent food waste to the extent possible and ensure these surpluses were
given to those who need it. In 2012, the volume of goods devoted to the food bank achieved
147 thousand euros.
3.2.2 The Supply Chain Initiative – together for good trading practices
The Supply Chain Initiative is a joint initiative launched by 7 EU level associations with the
aim to increase fairness in commercial relations along the food supply chain.
The 7 EU level associations involved in this Initiative represent the food and drink industry
(Food Drink Europe), the branded goods manufacturers (AIM), the retail sector (the European
Retail Round Table (ERRT), Euro Commerce, Euro Coop and Independent Retail Europe),
and agricultural traders (CELCAA).
The purpose of the Initiative is to promote fair business practices in the food supply chain
as a basis for commercial dealings. It aims to generate a culture change through the
commitment of signatories to fair trading practices coupled with measures aimed at
integrating the principles of good practice into company day-to-day operations and at
controlling their application. The Initiative also aims to ensure that companies address
disputes in a fair and transparent manner whilst reassuring the complainant that they will not
be subject to retaliation.
Principles of good practice provide a framework for business relations, respecting contractual
freedom and guarantee free competition, mutual trust and continuity, which are a prerequisite
for business growth, innovation and the three pillars of sustainable development (economic,
social and environmental).
3.2.3 Trees instead of leaflets – we want to protect the environment
An essential part of their commitment is to save energy and increase energy efficiency.
Furthermore, they need to lower their consumption of other non-renewable resources like
water, wood and metal along the entire value chain. Therefore, they promote resource
conservation at product level by developing optimised manufacturing standards and pursuing
sustainable procurement strategies. They also aim to reduce the volume of used resources
by implementing efficient, cyclical process structures as well as by reusing and recycling
materials.
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METRO motivates its customers to use the electronic version of the weekly advertising
magazine instead of taking the traditional paper version. This project contributes
to the protection of environment and resources by avoiding the wood, energy and water use
intense printing and production processes.
Due to changes in the form of leaflets, they have prepared for their customers, there is an
increase in number of trees in Slovakia. For every customer who orders the e-magazine
instead of the printed version, METRO donates 1 Euro to projects for environmental
organization Ekopolis.
3.2.4 Recycling
Because METRO is being profiled long time as an environmentally responsible company,
they offer to their customers the option of recycling of batteries, electrical equipment and used
oil. This service is available to all METRO customers. One of the activities in this area is the
repurchase of used cooking oil. Each gastro operator solves the problem of disposing of used
oil from fryers and similar devices.
3.3 Results of the research
Primary data for meet the objectives of the paper were obtained through marketing research,
which was attended by 100 food retails in Slovakia. The aim of the first question was
to determine the reasons for the introduction of social responsibility in food stores (Figure 2).
Respondents were asked to indicate maximum of 3 reasons for the introduction of CSR.
The most significant factor why companies decided to introduce CSR is an increase of
customer satisfaction with 33.3 % share of the total answers. The second reason is the
constant effort to increase the reputation of the company. The least important reason for
retailers is cost reduction (11.3 %).
Figure 2: Reasons for the introduction of social responsibility

Source: Results of the research

In response to the evaluation of the question regarding to reasons for the introduction of social
responsibility in food stores, was subsequently verified the interdependence, respectively
the independence between the choosen answer and the size of food store´s sales area, which
has been evaluated with the use of Pearson's chi-square test (Table 3) and Cramer's
contingency coefficient (the result of Cramer's contingency coefficient was equal
to 0.017555554, what can be interpreted as a weak relationship between tested variables).
Based on the results of both mentioned tests, it can be stated, that the H0 hypothesis must be
on the level of significance 5 % rejected and adopted must be the H1 hypothesis talking about
the interdependence between tested variables. The relationship between tested variables is
also reflected in the Figure 3, from which it can be seen, that while small food stores with
the sales area smaller than 400 m2 mostly state as the reason for the introduction of CSR the
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reduction in costs, larger food stores mostly state the increase of customer satisfaction and in
reputation.
Table 3: The relationship between the reasons for the introduction of social responsibility
and the size of food store´s sales area
Reasons for
the
introduction
of social
responsibility
Cost reduction
Public
education
Increase
customer
satisfaction
Concern for
the
environment
Increase in
reputation

The size of sales area (in m2)
up to 400
m2

400 –
2.500 m2

2.500 –
5.000 m2

5.000 –
7.500
m2

7.50010.000
m2

over
10.000
m2

Together

13

4

4

4

6

3

34

6

6

6

10

8

2

38

10

14

28

23

22

3

100

7

6

8

10

9

3

43

5

13

22

20

24

1

85

TC = 33.606 ˃ CV = 31.41
Source: Results of the research

Figure 3: The relationship between the reasons for the introduction of social responsibility
and the size of food store´s sales area

Source: Results of the research

A healthy environment and healthy style of living goes hand in hand with a healthy
and valuable survival of everyone´s life. The next chart shows the most targeted area of CSR
in the food stores (Figure 4). The research found, that the most targeted area of CSR is
environment protection which accounts for 35 % of all answers. Almost one-fifth (20 %)
of stores indicated as an important area health and safety of employees. The third biggest area
with 15 % share is sport and healthy lifestyle. Next targeted areas are innovation and
sustainable growth with 11 % share, communication with 10 % share and finally,
development and human resource management communication with 9 % share. From
the chart follows that organizations are the most focused on environment, health and safety
of employees and the sport and healthy of their customers.
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Figure 4: The most targeted area of CSR in the food stores

Source: Results of the research

In connection with the issue of the most targeted area of CSR in food stores, there has also
occurred the question relating to the relationship between the most frequent orientation
of the food store and the place where it is situated (city, village). For the evaluation
of the interdependence, respectively the independence between the mentioned variables have
been used the methods of Pearson's chi-square test (Table 5) and Cramer's contingency
coefficient based on which results the null hypothesis must be on the level of significance 5 %
adopted and it can be stated, that between the most frequent orientation of the food store and
the place where it is situated there is no relationship (the result of Cramer's contingency
coefficient were equal to 0.023886).
Table 5: The relationship between the most frequent orientation of the food store and the place
where it is situated (city, village)
Place where the food store is situated
City
Village
22
13
Environment protection
9
6
Sport and healthy lifestyle
6
5
Innovation and sustainable growth
11
9
Health and safety of employees
3
7
Communication
8
1
Development and human resource management
TC = 7.244 ˂ CV = 11.07
The most frequent orientation of food stores

Together
35
15
11
20
10
9

Source: Results of the research

CSR presents many opportunities already identified and understood by many organizations
that can also help to the success of the company. The last chart deals with the benefits after
the introduction of CSR. In evaluating was used arithmetic weighted mean. Stores were asked
to indicate maximum of 3 benefits in the order with the greatest contribution in improving all
processes in retailer stores connected which CSR activities. To the most important benefit
with number 1 was assigned weight 3, to number 2 was assigned weight 2 and to number
3 weight 1. The results are shown in Figure 5.
This question found out that a key benefit after the introduction of CSR with a total of 28 %
makes an increase of brand value. The second biggest area with a total of 23 % belongs
to cost reduction. It means that one of the reasons why companies try to implement CSR into
their strategies is the expectation that this will lead to cost reduction. Mullerat (2011) claims
that identification of benefits is necessary for all companies promoting CSR. The third
significant position belongs to an increase of employee satisfaction and qualification (17 %).
On the fourth equally important place is building more credible relationships with suppliers
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and customers (14 %). Thanks to efforts and society and the environment improvements, the
company obtains increase of reputation (11 %) and thereby generates a primary objective –
profit. From the above it can be stated that companies through the CSR help to build trust and
brand.
Figure 5: Reported benefits after the introduction of CSR

Source: Results of the research

4. Conclusion
Only few studies have analyzed the role of CSR in retailing in a comprehensive manner.
Corporate social responsibility is a commonly used term today and the practice is gaining
momentum in the business world, especially in the retail industry. For effective CSR
strategies, it is crucial that the activities are credible. CSR is an initiative based on a voluntary
without specific defined borders, representing a variety of activities ranging from ecology,
community work, through employment rights, business ethics and anti-discrimination.
In practice, this means that companies that have adopted the concept of CSR deliberately set
high ethical standards. They also try to minimize negative impacts on the environment,
maintain and care about their employees, thus supporting the region in which they do
business. For entity this brings opportunity to differentiate it from the competitors, become
a requested business partner and attractive employer.
Marketing research demonstrated that the most significant factor why companies decided
to introduce CSR was an increase of customer satisfaction. The second reason was an increase
the reputation of the company. We can confirm that consumers patronize the company
because they see personal benefits from the CSR initiatives and because the initiatives
resonate with their own values. The research found that the most targeted area of CSR is
environment protection followed by health and safety of employees and on the third important
place is sport and healthy lifestyle.
Subsequently research focused on reported benefits after the introduction of CSR in retail
chains. A key benefit after the introduction of CSR with a total of 28 % makes an increase
of brand value. Other benefits in order were cost reduction, an increase of employee
satisfaction and qualification.
From the results of the research we can formulate recommendations for the practice in the
area of CSR:
1. food retail chains should not only focus on a specific area for the application of CSR
activities, but should their efforts with CSR spread to all areas to be across the whole
society perceived as organizations that use their best efforts for good practice and
behave responsibly in each area of society and business,
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2. to assess the reasons for the introduction of the concept of CSR, not only from an
economic perspective but mainly from the perspective of social benefits and from the
view of environmental protection,
3. in future, public pressure will be so strong that all companies will be forced to respect
and apply all the principles arising from the concept of CSR. It can be stated that
consumers are becoming more sophisticated and they buy product when expecting
more than functional benefits. In addition to factors such as price and quality, they
take also ethical, social and environmental criteria into account.
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Abstract
The paper deals with modern approaches to knowledge management with a focus on management
games that support the development of systemic thinking, which leads to sharing and developing
knowledge in various areas. These activities are an integral part of knowledge management. Effective
knowledge management with the use of modern approaches is necessary due to their increasing
importance in the contemporary Czech society.
The paper introduces a complex management game Strategic Challenge which, according to the
current findings, could be suitably used in knowledge management.
The aim of the paper is to further improve the game in accordance with an evaluation of a carried out
questionnaire survey and pilot study among the participants of the desktop version of the game.
Keywords: management games, decision making, knowledge management, systemic thinking,
knowledge
JEL classification: I25, M21, M53, O15

1. Introduction
The contemporary Czech society is heading towards a knowledge-based society. The
importance of knowledge is increasing, shared in various systems such as helpdesk or
thesaurus.
The knowledge is interconnected by sharing. The interconnected knowledge occupies
systemic thinking. The basis of the proper application of systemic thinking is contemplation
in a broader context.
Systemic thinking is a part of management games which can, when be used properly, promote
the development of knowledge. Therefore they can be indicated as a modern tool for
increasing productivity of working with knowledge.
2. Data and Methodology
2.1 Theoretical resources of effective knowledge management
The issue of knowledge management was addressed by many authors in the past.
In the context of knowledge management, it is crucial to distinguish the concepts of data,
information and knowledge and their relationships.
Data itself makes no sense. They are perceived by the senses and can be expressed by
different symbols.
Information is characterized by functional data processing, when the user attaches some
importance in clarification. The information gains its importance by data-linking and
interconnecting, in a form of news or story. (Mládková, 2004)
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Knowledge represents a collection of experiences, values and information context. It defines
rules for assessment and classifies new experiences and information. (Truneček, 2004)
Knowledge is bound to a particular person, who acquired it through learning.
(Managementmania.com)
Relationships among data, information and knowledge are shown in the following figure.
Figure 1: Relationships among data, information and knowledge

Data

Information

Data-linking

Experiences
Methods, Techniques
me

Data

Information

Knowledge

Complex knowledge
Source: Petříková, 2010

Thus, intellectual capital can be defined as the sum of organization workers´ knowledge and
its practical application. (Dostál, 2005)
It also includes the willingness, ability and skill of workers to use knowledge while working
for the benefit of the organization and their approach to work and motivation. (Mládková,
2004)
The basic approaches to knowledge acquisition can be considered as mechanistic and
systemic approach.
The mechanistic approach is based on reductionism - the distribution to further indivisible
elements, i.e. the analytical interpretation, and mechanism - all phenomena can be explained
causally, the so-called "cause and effect ". (Bureš, 2009)
The systemic approach is based on the idea that all stimuli, phenomena and processes are part
of a larger whole, and have to be assessed in a broader context. It is a systematic search for
targets. This new synthetic method of thinking explains the characteristics of components in
terms of their functions and relationships in the system, and explains their behaviour in the
context of the behaviour of the entire system. The core of the systemic approach and systemic
thinking are the following interrelated principles (Bureš, 2009):


structurality,



hierarchy,



integrity,



feedback loops.
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Methods of knowledge making and transfer are then shown in the following model SECI
(socialization, externalization, combination, internalization) created by I. Nonaka in 1991.
Figure 2: Knowledge spiral
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This figure describes the creation of knowledge through interaction between explicit and tacit
knowledge. These interactions are known as knowledge conversions. Knowledge is extended
through the conversion process in terms of both quality and quantity. (Bureš, 2007)
Four types of knowledge-based conversions are as follows:


Socialization - the process of converting new tacit knowledge through shared
experience.



Externalization - the process of articulating tacit knowledge into explicit knowledge.



Combination - the process of converting explicit knowledge into more complex and
systematic set of explicit knowledge.



Internalization - the process of embodiment of explicit knowledge into tacit
knowledge. (Bureš, 2007)

Knowledge management brings together different scientific areas and disciplines. Because of
its comprehensiveness and complexity, it is appropriate to look at it from different angles.
Basic perspectives include the following: (Bureš, 2009)


Conceptual - a theoretical view.



Processional - understanding different processes.



Technological - implementation of knowledge management through information,
communication and knowledge technologies.



Organizational - characteristics of the knowledge-based organization - the formal and
informal organizational structures, roles, responsibilities and organizational learning.

120



Implementational - the process of introduction the knowledge management - methods
and principles design and research leading to the successful implementation of
knowledge management.



Managerial - identification and definition of procedures leading to the successful
implementation of knowledge management in practice.

Knowledge management means the retention of knowledge through information technologies
and their transfer among employees. In today's dynamic business environment the ability to
create, transmit and apply knowledge is a key competitive advantage.
(https://managementmania.com/cs/rizeni-znalosti)
Knowledge management can be defined as a systematic and unifying process of control and
optimal cooperation of extensive pattern of company’s activities. It is the acquiring,
producing, storing, sharing, communing, developing and using of knowledge of people and
groups in order to improve business efficiency. (Truneček, 2004)
Knowledge management system uses technologies such as the following:


Internal computer network (sharing different files).



A system for the automatic management of electronic documents.



Web search engine.



Helpdesk.



E-learning.

Thus development of knowledge transfer is gradually moving towards learning organizations.
"Learning organization means an organization where people continually develop their ability
to create truly desired results, where new and expansive ways of thinking are supported,
where gates of collective aspirations are opened and where people are continually learning
how to learn together." (Truneček, 2004)
In the process of learning three levels are recognized:
1. Basic level - the first reaction of the company to certain information which is
absorbed, but there are no conclusions.
2. Higher level - analysis of phenomena in the environment, searching for an explanation
and causes, the emerging of enlightenment against failures.
3. The highest level - the behaviour of a company in which the external and internal
environment is examined to produce the best possible products.
(Truneček, 2004)
The growing demands of business practice bring pressure to increase productivity of work
with knowledge. For this reason, it is beginning to apply modern approaches of work with
knowledge such as management games.
Management games are a good set of tasks which are able to connect knowledge from
multiple subjects and based on the simulation of a specific situation provide a comprehensive
view of the company and company’s processes.
Management games combine especially knowledge in the fields of management, marketing,
economics, mathematics, statistics and computer science.
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Management games are an important support for decision-making since they are operated in
the so-called no risk environment, where players’ possible errors cannot cause such serious
consequences as in a real company.
2.2 Characteristics of the game Strategic Challenge
The game called "Strategic Challenge" was designed based on real conditions and
environment of a particular manufacturing company. (Horčička & Jelínková, 2013), (Fotr &
Hrůzová, 1999), (Fotr, 2006), (VSFS.cz), (Worldgmc.com).
The game simulates the real manufacturing company’s operations. Assignment is a particular
model situation - a problem that was already solved in the company. In the game, the solution
to this problem is in the competence of the individual departments of the company
(production, research and development, lean, quality control, finance, health and safety and
environment, supply chain), which are represented by individual managers - players and the
director.
The goal is to provide participants with the opportunity to resolve everyday problems
associated with running a company in the no risk environment.
2.2.1 Description of the game
The game can be described by a general scheme which is shown in Figure 3.
Figure 3: General scheme of the game
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Source: Horčička & Jelínková, 2013

The team of players represents the company director and managers of each department:


production,



research and development,



the quality and control,



lean,



safety and environmental protection,



financial,



supply chain (purchasing, warehousing, logistics).

Players meet up at the round table and solve a model situation. Decisions of players in the
roles of individual managers may be mutually exclusive and are dependent on each other;
hence the communication among players is essential.
The role of the director lies mainly in monitoring and recording of individual ideas of other
game participants, as well as their processing of communication, promoting of their views,
influence on others players, etc. After completion of each round of the game, the director
provides each player with feedback on his/her performance from a subjective point of view.
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2.2.2 Game operation
Operation of the game consists of the following steps:
1. Participants divide roles in the team.
2. Players study the enclosed materials; everyone gets familiar with his role in the team,
the model situation, the rules of the game and all the input materials. Players have 20
minutes to go through these materials.
3. If anything is unclear, players may ask "the trainer" (teacher).
4. Players begin playing; managers work together to solve the model situation, the
director is only monitoring. After the first round, which takes 20 min., the players get
10 min. feedback from the director. He allocates his time fund (10 min.) so that he
manages to give all players a sufficient feedback. He carefully records his assessment
of each round; this evaluation is fully subjective and in accordance with recommended
guidelines for evaluation. Each player can also evaluate himself/herself in each round
(there are no defined recommendations for self assessment, evaluation is absolutely
free and spontaneous and is entirely in hands of players), or this evaluation can be
discussed with the director. In this manner, players go through each round (usually 2).
5. Within each round, players communicate with each other, trying to fully identify with
their roles and achieve the best results, not only for themselves, but also work together
to resolve the model situation as quickly and well as possible.
6. Evaluation of the game by the "trainer", who provides feedback to all players and
especially the player with the role of the director, while following the recommended
guidelines for evaluation.
7. Players then learn where they made a mistake, or what they could do better.
8. All players can provide feedback to the trainer. At the same time they convey their
suggestions and recommendations for operation and implementation of the game,
adding or clarification of game materials, etc.
2.2.3 Example of model situation
Until recently, or till present days, for some manufacturing companies a planned shutdown of
production is a common practice, mostly in the summer months i.e. the company-holiday,
during which repairs, maintenance, cleaning all equipment in the factory, various structural
changes, etc. take place. Each year the company must carefully prepare itself for this planned
shutdown. Sufficient quantity of products has to be pre-manufactured in order to supply the
contracted volumes to individual customers/markets. Pre-production, however, is related to
the large amount of funds fixed in money, which may be the reason why more and more
companies switch to the continuous operation without shutdown.
The key to solving this model situation is that the players must realize all the problems
connected with this behaviour, which must be prevented. Therefore it is necessary that the
players focus on all key factors that they think might have an influence on the operation of the
company. The players´ task is to devise a strategy on how the company should proceed with
this change and prepare for the situation when the production will not be stopped again.
2.2.4 Game rules
Rules for the outlined model situation are as follows:


There are fifteen machines always available in the company, which are divided into
three separate production units, each with five machines.
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All machines produce the same products, so there is no need for adjusting and
readjusting.



In each production unit there have to be three people supervising each machine; one
employee dealing with production, and two operators.



Further, it has to be ensured that there is one mechanic personnel available for each
couple of machines and one electrician personnel for each three machines.



The mechanic and electrician can carry out their work as well as the work of the
operator.



If temporary worker is hired, he/she can perform the work of the operator only.



Training of temporary workers takes approximately one month.



The cost of a monthly training of temporary workers is 30,000 CZK.



Wage and salary costs of employees according to his/her position are set and agreed
upon by players; the wage and salary costs for temporary workers have to be at least
2,000 CZK less than for permanent employees.



During two months (July and August) all production employees are entitled to
mandatory 14 days holiday.



In the game, no state holidays are considered as well as the Labour Code.



Inventories: a fixed safety stock is given.



Financing: the work of individual departments is funded from departmental budgets
approved by the finance department.

2.2.5 Game evaluation
As it was already mentioned above, the evaluation is always performed after completing of
individual stages (rounds), and after the whole game finishes; each player receives a feedback.
Managers can evaluate themselves, but each manager is also evaluated by the director.
Individual managers and the director are further evaluated by an independent observer of the
game - the "trainer" (it can also be a director of other affiliates). Feedback after each round
allows participants to think through their strategy and possibly change it during the game.
The evaluation has to follow recommendations related to assessment set for every model
situation. These recommendations may be further amended and supplemented for the needs of
the company in order fit better to requirements the company pose on its managers.
2.3 Objective and methodology of the questionnaire survey
The questionnaire survey was carried out in December 2013, in duration of one month.
The aim of the survey was to determine the awareness and popularity of management games
and similar forms of teaching at the Faculty of Economics and Administration, University of
Pardubice.
The methodology of the survey is based on (Gavora, 2000).
The questionnaire contained a total of 11 items (see Appendix A).
Basic sample included all students of the Faculty of Economics and Administration, of the
University of Pardubice, the course Management Games. It is called an exhaustive
investigation.
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In the questionnaire survey, a total of 96 master’s degree students studying the course
Management Games were addressed. The structure of the sample composed of 69 full-time
students, including 10 men and 59 women, 5 students of the 4th year of study, 64 students of
the 5th year of study, and 27 students of part-time studies, out of which 5 men and 22 women,
one 4th year student, and 26 students from the 5th year of study were addressed.
The hypothesis validated by the questionnaire is:
The more management games are used in the classroom, the better are the study results of the
course participants expressed in the number of credits received in due course.
2.4 Objective and methodology of the pilot study
The aim of the pilot study was to verify the appropriateness of the proposed techniques used
to obtain data from the game - whether they are suitable and comprehensible, and to
determine the performance and organizational demandingness of those techniques (readiness
of players and trainers).
The principles of the pilot study are based on (Pelikán, 1998), (Surynek, Komárková,
Kašparová, 1999).
The pilot sample consisted of students of bachelor's and master’s degree.
The sample included a total of 91 students, out of which there were 22 students of bachelor’s
degree within the course Management, 69 students of master’s degree within the course
Management Game.
The content of the pilot study was two-round play of the management game Strategic
Challenge - the desktop version.
Pilot study took place in January 2014.
Preparation for the actual piloting of the game took 8 hours and included:


preparing materials for students and their printing out,



measuring the duration of the game and its adaptation to the time scope of courses
Management Games and Management,



preparing for teaching,



preparing for possible questions in the debate - identification of possible questions and
their solutions.

Piloting was performed in the duration of 90 min. (for the course Management Games) and 50
min. (shortened version for the course Management).
The contents of the pilot study were:


Instructions to students concerning playing the game, distributing game related
materials.



Reading assignments and all accompanying input materials by the students.



Split players into teams and dividing roles in teams.



Two-round play of the game.



Evaluation by the teacher after each round of the game.



Final discussion, students’ comments and recommendations for game improvement.
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There were no serious comments concerning organization of the pilot sample. It was
necessary to thoroughly explain and follow all the rules of the game and check the continuity
of individual steps in each round.
3. Results and Discussion
3.1 Results of the questionnaire survey
The representativeness of the questionnaire survey was evaluated according to the return rate
and composition of respondents.
Return rate of the questionnaire survey is given by the number of returned and properly
completed questionnaires and the number of sent questionnaires. The return rate was 10,42%,
and is given by the following relation (Čermák, 1980):
Return rate = number of returned and properly completed questionnaires / number of
sent questionnaires * 100 (v %).
(1)
Substituting into this equation shows the return rate of the survey:
Return rate =

,

(2)

key:
number of returned and properly completed questionnaires = 10
number of sent questionnaires = 96
Assessment of the return rate in terms of factual data - gender, year of study, form of study.
Monitored factual data - gender:
the original sample - 81 women and 15 men
the final sample - 9 women and 1 man
As a reference the female gender was determined due to a higher proportion in the original
sample.
Reference gender - women =
There are 9,00 x less women represented in the final sample in comparison to the original
sample.
- required number of men in the final sample. In the final sample only one man is
represented.
Based on the above listed data, it can be stated that the final sample does not match the
original sample and is distorted. Respondents were mainly women.
Monitored factual information - the year of study:
the original sample - 6 students of the 4th year and 90 students of the 5th year
the final sample - 2 students of 4th year and 8 students of 5th year
Reference year of study - 5th year =
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There are 11.25 x less students of the 5th year represented in the final sample compared to the
original sample.
- required number of students of the 4th year in the final sample. Two students of
th

the 4 year are represented in the final sample.
Based on the above listed data, it can be stated that the final sample corresponds to the
original sample and is not distorted. Mainly students of 5th year responded.
Monitored factual information - form of study:
the original sample - 69 full-time students and 27 part-time students
the final sample - 7 full-time students and 3 part-time students
Reference form of study - full time study =
There are 9.86 x less full-time students represented in the final sample compared to the
original sample.
- required number of part-time students in the final sample. Three part-time
students are represented in the final sample.
Based on the above listed data, it can be stated that the final sample corresponds to the
original sample and is not distorted. Mainly full-time students responded.
Outcomes of the survey are divided to methodological and factual.
Research methodology is provided by reliability, validity and triangulation. (Gavora, 2000)
To ensure the accuracy and reliability of the research tool, the method of agreement between
assessors was chosen. Based on the responses from the questionnaire survey answers of two
women of the 5th year of full-time study program were compared.
Out of 11 items in the questionnaire, the women responded identically to 8 items. In the terms
of percentage, the agreement between the respondents is given by the ratio:
.
The fact is that the better is the match between the assessors, the higher is the reliability of the
survey. Based on almost 73 % agreement between the assessors it can be concluded that the
research tool is not completely reliable.
To check the validity of the research tool and the ability to produce the desired findings and
results, construct validity was selected.
Results obtained by the questionnaire survey are compared with the results of a study
conducted at the Faculty of Economics of the Czech Agricultural University in Prague in
2004.
The comparison shows the possibility to generalize the results to a broader basic sample
(external population validity).
To increase the validity of the data three different sources were used - a questionnaire survey
(2013), study PEF ČZU (2004) and participatory observation of the piloting (2014) - the socalled triangulation of multiple methods of data collection.
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Chart 1: Triangulation of multiple methods of data collection
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Legend:
Questions:
1. Do you consider management games beneficial for college/university education?
2. Did this form of education increase your interest in the subject?
3. Did this form of education allow you to use knowledge from multiple subjects?
4. Do you believe that this form of education allows you to involve more in discussions
and gives you more space for creativity?
5. Can you suggest some major drawbacks of this form of teaching that could be a
serious obstacle to the future development and wider application in college/university
education?
6. Would you welcome the introduction of this form of education in other subjects?
Sources:
Z1 - questionnaire survey (FES UPA, 2013)
Z2 - the study Mapping of the exploiting management simulation games as a means of
education in private and state universities (PEF CUA, 2004)
Z3 - the participatory piloting observation (FES UPA, 2014)
The conducted questionnaire survey shows that respondents have not encounter any manager
games before, apart from the games introduced at the Faculty of Economy and
Administration, University of Pardubice (FES UPA).
The FES UPA operates four comprehensive and functional management games in the
academic year 2013/2014 (The Beer Production and Distribution Game, Global Management
Challenge, Stock Market Challenge, and stock market game of Fio bank), which students can
actively try to play.
All respondents used the opportunity to actively participate in at least one of the available
management games.
Respondents agreed that management games are beneficial for education at the FES UPA.
Their main benefits are namely:


promoting creativity,
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development of systemic thinking,



active involvement in the educational process,



practical focus of games,



development of management skills,



promoting teamwork,



support of decision making due to no risk environment.

90% of respondents stated that management games increased their interest in learning and
motivation to achieve the best results possible. The hypothesis, that the increased number of
management games in educational process will improve the academic performance of game
participants expressed in the number of achieved credits in due course, was confirmed (the
increase from 86.67%, i.e. 78 students out of 90 students in the academic year 2012/2013, to
89.58%, i.e. 86 students out of 96 students in 2013/2014).
Respondents indicated that management games contributed to interconnection of their
knowledge from several subjects (Management, HR Management, Business Administration,
Processing Data in Excel, Marketing, Company Accounts, Business Economics, Company’s
Organization and Operation, Database Systems, Managerial Accounting, Financial
Investment, Innovation and Creativity, Marketing Management, Managerial Economics,
Business Competitiveness, and Probability and Statistics).
90% of respondents believe that this form of education allows them to be more involved in
discussions and thus encourages their creativity.
30% of respondents assume that this form of education has no major deficiencies; reported
deficiencies were time-consumption (30%), nature of the team work, team mates approach,
and the threat of having a stowaway (40%).
90% of respondents believe that management games combine theory with practice and that
through involvement in the game the participants gained a practical insight into the areas
solved.
Factual examination is focused on the evaluation of individual questionnaire items.
One of the key items of the questionnaire is the question: "In how many other subjects would
you welcome the introduction of this form of education?"
The values given in the questionnaires expressing the proposed number of subjects in which
management games could be suitably implemented, was calculated by the arithmetic mean
according to the relation (Kubanová, 2003):
,

(3)

key:
– arithmetic mean
n – number of all values
= x1, x2, x3, …. xn – random choice of values
After substitution these values into the relation:
=

(4)
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The most frequent value ranged in the interval of (0-3), which corresponds to the arithmetic
mean.
Due to the assumption of remoteness of the last value provided (7) Grubb’s test of extreme
deviations was performed.
Hypothesis was formulated that the value of 7 is not remote.
The decisive deviation of the sample is given by the relation (Kubanová, 2003):
,

(5)

key:
s - decisive deviation of the sample
After substituting into the above stated equation:

(6)
Testing criteria is in the form of (Kubanová, 2003):
(7)
key:
– testing criteria
– last number in the line
After substituting into the above stated equation:
.

(8)

Attempting to provide the most accurate result possible, the significance level α on the level
of 0.01 was chosen. Based on the comparison of the test criteria and critical value 1.72 <2.54
the hypothesis is not reject - the value is not remote.
The following chart represents the number of subjects in which students would welcome the
introduction of management games, falling within the specified intervals.
Chart 2: Number of subjects in which students would welcome the introduction of management
games
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Source: own processing based on own questionnaire survey, 2014
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The chart shows that the most common response of students falls within the interval (0-3).
Respondents propose extension of management games in teaching of other subjects at the
FES UPA, such as Corporate Accounting, Management, Business Competitiveness, Economy
and Company Project Management, Marketing, Change Management, Business
Administration, Banking, Marketing Management, Organization of Company Operations,
Managerial Accounting, Processing of Data in Excel, Innovation and Creativity, Local
Finance, Public Sector Management, Public Sector Economics.
10% of respondents would not welcome the introduction of management games into the
educational process.
3.2 Results of the pilot study
By the means of the pilot study students comments and opinions on the game were obtained,
through which the game can be improved.
Participants of the pilot sample of the management game Strategic Challenge have not
encounter a similar type of game yet.
The game got their interest and according to their time possibilities, the students are interested
in participating in its further development. Students especially appreciated:


entertaining form;



clarity and contribution to the teaching of management;



effectiveness of exercises;



better understanding the issues discussed;



active involvement in educational process;



promoting teamwork;



verification of their personal attributes.

All groups of the pilot study agreed on following deficiencies and possible improvements:


specification of a company and product,



introducing the operation of the company in the form of videos,



launching the HR department,



clarification of input materials,



more detailed description of individual departments and roles



more input numerical values of the company,



involvement of the director in the game,



termination of certain departments (e.g. department of Research and development,
Lean)



providing of documentation in advance,



simplifying and speeding up the game with software support.

Students also provided suggestions for possible new model situations: stop production during
the state holidays, spread of an epidemic in the company, launching a new product to the
market, financial crisis of the company.
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3.3 Discussion - Improving the desktop version of the game Strategic Challenge
Based on the pilot study it was proved to be appropriate to launch the HR department into
both desktop and software versions of the game.
As a response to another comment - involvement of the director in the game - it was decided
that the director will be allowed to participate in the as a "councillor" for other players.
Based on the comments relating to the provision of documents in advance and making them
more transparent, it was decided to modify the factual and formal aspects of the
documentation and to public it in an electronic form for students in advance.
Because of the unequal charge of players in each department, it was decided to terminate or
merge some of them.
An important factual remark brought up by the study was provision of more numerical
information for players (performance indicators, financial data, etc.). It was decided to
complement these values. To maintain the real atmosphere of the game, these values will be
discussed with representatives of the business sector.
Due to the lack of knowledge of the business practice and the inability of students to imagine
business processes, relationships among departments and roles of managers, it was decided to
introduce more detailed description of the company, its processes, individual departments and
manager roles in cooperation with representatives of the business sector.
A significant comment that emerged from the pilot study was the demand for the product
specification. Due to the fact that the player's knowledge of the product specification does not
affect their decision-making, it was agreed not to specify the product, considering the fact that
the specifications of the product may in some cases cause misleading decisions.
All above mentioned observations and remarks obtained in the pilot study will help to
improve the management game Strategic Challenge in its desktop version.
One of the most important observations was the request for developing a software support to
the game, which would lead to its clarification, simplification and acceleration.
On the basis of this observation, it was decided to create a software support for the game.
4. Conclusion
Because of the confirmation of the hypothesis the more management games will be used in
the classroom, the better results their participants will achieve in terms of number of received
credits in due course and on the basis of other results obtained in the questionnaire survey and
pilot study, the further development of manager games can be recommended.
On the basis of the questionnaire survey students’ interest in active forms of education was
identified, especially in management games, confirming the assumption about the feasibility
of planned launching of the management game, which is being developed at the moment, at
the FES UPA.
On the basis of the pilot study and the questionnaire survey the original desktop version of the
game will be enhanced. One of the key comments was concerned with the request for the
development of a software support, which is now under construction. In a further
development of the game the software support will therefore be created and implemented.
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Its testing in a pilot operation is expected, as well as its further improvement and introduction
to the courses dedicated to training future managers, with the prospect of its commercial use
not only in academic, but also in the business sector.
References
[1]

Bureš, V. (2007) Znalostní management a proces jeho zavádění: průvodce pro praxi. 1. vyd. Praha:
Grada Publishing. 212 s. ISBN 978-80-247-1978-8.

[2]

Bureš, V., Šabatová, M. & Machačová, K. (2009). Management znalostí. Distanční opora 1. vyd. CD.
114 s. ISBN 978-80-7395-184-9.

[3]

Čermák, V. (1980). Výběrové statistické zjišťování. Praha: SNTL/Bratislava: Alfa. 396 s.

[4]

Dostál, P., Rais, K. & Sojka, Z. (2005). Pokročilé metody manažerského rozhodování. 1. vyd. Praha:
Grada Publishing. 166 s. ISBN 80-247-1338-1.

[5]

Fotr, J., Hrůzová, H. et al. (1999). Případové studie manažerského rozhodování a manažerské hry.
Praha: VŠE. ISBN 80-7079-559-X.

[6]

Fotr, J. et al. (2006). Manažerské rozhodování. Postupy, metody a nástroje. Praha: Ekopress.

[7]

Gavora, P. (2000). Úvod do pedagogického výzkumu. Brno: Paido. ISBN 80-85931-79-6.

[8]

Horčička, A. & Jelínková, L. (2013). Zvyšování výkonnosti lidských zdrojů zavedením manažerské
hry. In Trendy v podnikání. Plzeň: Západočeská univerzita. ISSN: 1805-0603.

[9]

Kubanová, J. (2003). Statistické metody pro ekonomickou a technickou praxi. Bratislava: Statis. ISBN
80-85659-31-X.

[10] Managementmania.com
[online].
2014
from: https://managementmania.com /cs/rizeni-znalosti/

[quot.

2014-03-05].

Retrieved

[11] Mládková, L. (2003). Management znalostí. 1. vydání. Praha: Oeconomica. 76 s. ISBN 80-245-0474X.
[12] Pelikán, J. (1998). Základy empirického výzkumu pedagogických jevů. Praha: Karolinum.
[13] Petříková, R. (2010). Moderní management znalostí. 1. vyd. Příbram: Professional Publishing. 323 s.
ISBN 978-80-7431-011-9.
[14] Surynek A., Komárková R. & Kašparová, E. (1999). Metody sociologického a sociálně
psychologického výzkumu. Praha: VŠE.
[15] Systemdynamics.org [online]. (2013). [quot. 2014-03-02]. Available from: http://systemdynamics.org
[16] Truneček, J. (2004). Management znalostí. Vyd. 1. Praha: C.H. Beck, 131 s. ISBN 80-7179-884-3.
[17] Vsfs.cz [online]. (2013). [quot. 2014-03-16]. Available from: http://www.vsfs.cz/gmccz/
[18] Worldgmc.com [online]. (2013). [quot. 2014-03-05]. Available from: http://www.worldgmc.com/
[19] Zmapování stavu využívání manažerských simulačních her jako prostředku výuky na soukromých a
státních vysokých školách. (2004). Praha: ČZU. (study).

133

Appendix A
QUESTIONNAIRE
Awareness and popularity of management games on the FES UPA.
Please respond briefly to the following questions:
1.
On what occasion did you first encounter management games?
…………………………………………………………………………………………………
2.
Which management games have you already encounter? What areas did they target?
…………………………………………………………………………………………………
3.
How many management games have you actively tried yourself? List specific games.
…………………………………………………………………………………………………
4
Do you consider management games beneficial for the college/university education?
…………………………………………………………………………………………………
5.
If so, what specifically do you see as the main benefits of management games?
…………………………………………………………………………………………………
6.
Did this form of education increase your interest in the subject? If so, in what way?
…………………………………………………………………………………………………
7.
Did this form of education allow you to use knowledge from various subjects? If so,
specify what knowledge and of what subjects?
…………………………………………………………………………………………………
8.
Do you think that this form of education allows you to involve more in discussions
and gives you more space for creativity?
…………………………………………………………………………………………………
9.
Can you highlight any major drawbacks of this form of education that could be a
serious obstacle for its future development and wider application in educational
processes at college/university? If so, can you name them?
…………………………………………………………………………………………………
10.
In your opinion, do management games connect theory with practice? Did you gain a
practical insight into the area, which was addressed by the management game?
…………………………………………………………………………………………………
11.
Would you welcome the introduction of this form of instruction in other subjects? If
yes, try to name the subjects specifically.
…………………………………………………………………………………………………

Please fill out the following basic information:
Gender:
Year of study:
Form of study:

134

Consumer Market Economy of the Slovak and the Kyrgyz Republic
Elena Horská1, Zhuma Kyzy Raiza 2, Almazbek kyzy Kunduz3, Jana Gálová4
Slovak University of Agriculture in Nitra1,4
Faculty of Economics and Management, Department of Marketing
Tr. A. Hlinku 2
949 76 Nitra, Slovak Republic
Kyrgyz State Technical University named after I.Razzakov2
Institute of Management and Business, Department of Economics and Business
пр.Мира 66720044 г.Бишкек
Kyrgyzstan
Czech University of Life Sciences3
Kamýcká 129
165 21 Praha 6 – Suchdol, Czech Republic
e-mail1,2,3,4: elena.horska@gmail.com, juma.r@mail.ru, kunyalove88@yahoo.com,
galovajanka@mail.com
Abstract
The basic characteristics of the consumer market of the Slovak Republic and the Kyrgyz Republic is
researched in this article. Furthermore, there are also defined properties and performances of the
state consumer market as an attribute from the viewpoint of the population's residence. The article
focuses on the specifics of the development and influence of various factors on the consumer market of
Slovakia and Kyrgyzstan. Enclosed there are the results and analysis of the status and trends of the
consumer market in two different nations by religion, culture, structure, composition and economic
development.
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1. Introduction
Effective economic development of the state economy is largely determined by the system of
markets that provides circulation of material resources, credit and financial resources,
information resources, as well as regulates the economic relations between the branches and
the subjects of production and their circulation among unproductive population, too. The most
important component of markets is the consumer market.
The consumer market is a special sphere of the state's economy, which is quite complex, a
variety of open and socio-economic system, consisting of various elements with distinctive
local characteristics. Despite the variety and abundance of industries covered by this system,
they all share a common goal – satisfaction of constantly growing and changing needs of the
population by providing a wide range of different services.
State consumer market represents a certain sphere of circulation, providing the basis for the
development of commodity–money relations with the aim of satisfying the needs of the
population with goods and services. We can say that the main components of the functioning
of the state of the consumer market are supply and demand, while price competition should be
considered in the framework of internal and external economic space. Normal functioning of
the state of the consumer market as a system is ensured only in the case of organic and
harmonious interaction of its all elements, despite the fact that each of them plays an
independent role in the realization of the goals of the system. The main purpose of the
functioning of the consumer market is the development of culture relevant territory,
improving the quality and standard of living of the local population, namely because the state
of the consumer market is judged on the base of the socio-economic development of the
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country. In turn, the positive changes in the standard of living are one of the main factors
affecting the development of the national market of consumer goods and services. Multiple
distinctive characteristics of state of the consumer market in the present conditions exist:





increase in the share of services in the gross domestic product;
the dynamic nature of supply and demand in the consumer market;
a wide variety of goods and services provided;
the high social importance of most of the service industries.

State consumer market has usually realized national character development activities with
relevant industries. Industry market functioning in the consumer market, created primarily to
meet the needs of the population, is tied to public issues and focused on achieving specific
goals. In turn, the consumer sector of the industry depends on various factors of the national
values of the territory, socio-demographic changes in the structure of the state, its effective
demand, changes in consumer preferences, availability and condition of the real sector of the
economy, climatic conditions, etc.
2. Data and Methods
The authors tried to analyze the statistical state of the Slovak Republic and the Kyrgyz
Republic at the moment and pay attention to a wider consumer market development in
Kyrgyzstan. The methodology of the paper is based on comparison of consumer markets and
their parts, completed with some economical indicators of the trade relations between the two
republics. Using the qualitative methods of analysis, synthesis, comparison and deduction, the
knowledge from the field is consequently summarized and it shall be a source of
comprehensive information.
3. Results and Discussion
Various factors are affecting the specific market in the Slovak republic and Kyrgyzstan, some
of which are the geographical location, population density and ethnographic composition of
the population.
The Slovak Republic (Slovakia), a parliamentary republic located in the heart of Central
Europe, possessing significant economic potential and transit infrastructure, as a major
consumer of Russian raw materials, is an important trade partner of Russia in Europe. It has a
population of 5.4 million.
Slovakia has made significant economic reforms since its separation from the Czech Republic
in 1993. After a period of relative stagnation in the early and mid 1990s, reforms to the
taxation, healthcare, pension, and social welfare systems helped Slovakia consolidate its
budget, get on track to join the EU in 2004, and adopt the euro in January 2009. The
government has facilitated a foreign investment boom with business friendly policies. Foreign
direct investment (FDI), especially in the automotive and electronic sectors, fueled much of
the growth until 2008. Cheap, skilled labor, low taxes, no dividend taxes, a relatively liberal
labor code, and a favorable geographical location are Slovakia's main advantages to foreign
investors. Growth returned, following a contraction in 2009, but has remained sluggish in
large part due to continued weakness in external demand. In 2012 the government rolled back
some of Slovakia's pro-growth reforms to help shore up public finances. Corruption and slow
dispute resolution remain key factors constraining economic growth (CIA, 2014b).
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Slovakia's gross domestic product (GDP) in purchasing power parity (PPP) in 2013 amounted
133.4 billion USD, in comparison with 2012 increased by 0.8 percent. GDP per capita in PPP
amounted 24,700 USD in 2013 and compared with the previous year increased from 24,500
USD by 0.8 percent. Considering the composition of GDP by sector of origin, services
contributed mostly (by 47%), industry by 30.8% and agriculture only by 3.1% in 2013 (CIA,
2014b). The country mainly produces agricultural products such as grains, potatoes, sugar
beets, hops, fruit; pigs, cattle, poultry; and forest products. Within industries, Slovakia focuses
mostly on metal and metal products; food and beverages; electricity, gas, coke, oil, nuclear
fuel; chemicals, synthetic fibers; machinery; paper and printing; earthenware and ceramics;
transport vehicles; textiles; electrical and optical apparatus; and rubber products.
Table 1: The Most Important Export and Import Partners of the Slovak Republic in 2012
Export partners
Position
Country
1.
Germany
2.
Czech Republic
3.
Poland
4.
Hungary
5.
Austria
6.
France
7.
Italy
8.
UK
Source: CIA (2014b).

Share
22.3 %
14.9 %
8.8 %
7.8 %
7%
5.6 %
4.9 %
4.1 %

Position
1.
2.
3.
4.
5.
6.
7.

Import partners
Country
Germany
Czech Republic
Russia
Austria
Hungary
Poland
South Korea

Share
18.6 %
18 %
9.9 %
8%
6.8 %
6%
4.1 %

The Slovak Republic's foreign trade turnover in 2013 amounted 160.66 billion USD, and
compared with 2012 the turnover increased by 2.5 % (or 4 billion USD).
Export volume amounted to 82.7 billion USD in 2013, compared to 80.67 billion USD in
2012. Export commodities included mainly machinery and electrical equipment (35.9%),
vehicles (21%), base metals (11.3%), chemicals and minerals (8.1%) and plastics (4.9%) in
2009.
Imports increased from 75.99 billion USD in 2012 to 77.96 billion USD in 2013. Import
commodities were machinery and transport equipment (31%), mineral products (13%),
vehicles (12%), base metals (9%), chemicals (8%) and plastics (6%) in 2009 (CIA, 2014b).
Table 1 presents the most important export and import partners of the Slovak Republic in
2012.
Food industry in Slovakia is one of the most dynamic sectors of the economy. As well as in
Kyrgyzstan, most of the Slovak food and processing industry is in the private sector.
According to statistics, there are 285 enterprises with 20 or more employees in the country,
whose type of business is the manufacture of food, beverages and tobacco products. Slovak
traditional dishes are potato dumplings with sheep cheese and cabbage soup with sausages.
In the production and processing of milk in Slovakia 14 large enterprises are involved, with
an annual production of raw milk within 478,920 tons of milk. The average consumption of
milk and dairy products is 158.5 kg per capita.
Bakery products on the market of Slovakia have gone through significant changes in various
aspects: from the perspective of the range, the product composition, consumer demand,
consumer behaviour and lifestyle. As well as in many states, bakery products in Slovakia
were represented by public and private bakeries, where in 2012 the share of value sales was
74 %. Dominants and leading player in the bakery in 2012 is a manufacturer Penam (6 %
share), followed by Prvá Bratislavská Pekárenská (5 %) and Delta-Pekárne SK (with 4 %
share).
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Favourable climate in Slovakia enables the cultivation of fruits and vegetables of various
assortments. In 2012, on an area of 29,165 hectares were harvested 310,148 tons of vegetables
and 62,590 tons fruits.
After two years of decline in the volume of alcoholic beverages on the Slovak market in 2012
there was positive growth. The market offers a wide range of products, more than 60 different
varieties of beer produced by Slovak breweries with brands such as Zlatý Bažant, Corgoň,
Smädný Mních, Topvar and Šariš.
Along with the production of beer in Slovakia, wine production becomes very important. Best
Slovak wine is produced in small batches by winemakers – especially in small Carpathian
Mountains (southwest) and Tokai (southeast) regions. Among the best wine brands we
include Matyšák and Topolčianky.
Clothing market in Slovakia is represented by a large number of goods imported from Asia,
especially from China, as well as from England, Turkey, Italy and Poland. However, Slovak
people have growing preference of Chinese goods, since they are more affordable.
Slovakia is the 3rd on the list of state electronics manufacturing in Central and Eastern Europe.
Many successful international electronics companies also chose Slovakia as affordable and a
priority for the government of their international service centres. Major branded service
centres are known throughout the world such as Siemens (German company), IBM, HP (U.S.
companies), Sony, Panasonic (Japanese companies), Samsung (Korean company), AU
Optronics, ESON, Foxconn, Delta Electronics company (Taiwanese company) or Lenovo
(Chinese company).
Currently, woodworking and furniture industry in Slovakia is in a very difficult situation. The
reason is the lack of wood in the state. Income and employment in furniture production
decreased by 50 % compared with 2008. Despite this fact the most successful companies are
Mondi SCP Ružomberok, Swedwood Slovakia, Bukocel and Decodom.
In January 1993, diplomatic relations were established between the Kyrgyz Republic and the
Slovak Republic.
The Kyrgyz Republic (Kyrgyzstan) is a presidential republic located in the heart of Central
Asia with a population about 5.6 million people. It is a poor, mountainous country with a
dominant agricultural sector. The economy depends heavily on gold exports – mainly from
output at the Kumtor gold mine – and on remittances from Kyrgyzstani migrant workers
primarily in Russia. Following independence, Kyrgyzstan was progressive in carrying out
market reforms, such as an improved regulatory system and land reform. Kyrgyzstan was the
first Commonwealth of Independent States (CIS) country to be accepted into the World Trade
Organization. Much of the government's stock in enterprises has been sold. Drops in
production had been severe after the breakup of the Soviet Union in December 1991, but by
mid-1995, production began to recover and exports began to increase. The overthrow of
President Bakiev in April 2010 and subsequent ethnic clashes left hundreds dead and
damaged infrastructure. Under President Atambayev, Kyrgyzstan has developed a plan for
economic development in coordination with international donors, and has also expressed its
intent to join the Customs Union of Russia, Belarus, and Kazakhstan. Progress in fighting
corruption, improving transparency in licensing, business permits and taxations, restructuring
domestic industry, and attracting foreign aid and investment are key areas to future growth
(CIA, 2014a).
Neighbouring countries Kazakhstan and China have great impact on the consumer market.
Russian economic relations (developed with Kyrgyzstan in the early 20 th century) play a
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direct role in the formation and development of the Kyrgyz market. Kyrgyzstan through many
goods from Asia comes to the CIS countries.
Gross domestic product (GDP) in purchasing power parity (PPP) in 2013 amounted 14.3
billion USD, in comparison with 13.32 billion USD in 2012 which means it increased by 7.4
percent. GDP per capita in PPP amounted 2,500 USD in 2013 and compared with the
corresponding period of the previous year increased from 2,400 USD by 4.2 percent.
Considering the composition of GDP by sector of origin, agriculture contributed by 20.8%,
industry by 34.4% and services by 44.8% in 2013 (CIA, 2014a).
Agriculture remains a vital part of Kyrgyzstan’s economy and a refuge for workers displaced
from industry. Subsistence farming has increased in the early 2000s. After sharp reductions in
the early 1990s, by the early 2000s agricultural production was approaching 1991 levels.
Grain production in the lower valleys and livestock grazing on upland pastures occupy the
largest share of the agricultural workforce. Farmers are shifting to grain and away from cotton
and tobacco. Other important products are dairy products, hay, animal feed, potatoes,
vegetables, and sugar beets. Agricultural output comes from private household plots (55 % of
the total), private farms (40 %), and state farms (5 %). Further expansion of the sector
depends on banking reform to increase investment, and on market reform to streamline the
distribution of inputs. Land reform, a controversial issue in Kyrgyzstan, has proceeded very
slowly since initial legislation in 1998. The irrigation infrastructure is in poor condition
(Library of Congress, 2007). Agriculture products of the country are mostly tobacco, cotton,
potatoes, vegetables, grapes, fruits and berries; sheep, goats, cattle and wool (CIA, 2014a).
However, only tobacco and cotton are exported in any quantity. Industrial exports include
gold, mercury, uranium, natural gas, and electricity.
Table 2: The Most Important Export and Import Partners of the Kyrgyz Republic in 2012
Export partners
Position
Country
1.
Kazakhstan
2.
Uzbekistan
3.
Russia
4.
China
5.
UAE
6.
Afghanistan
Source: CIA (2014a).

Share
26.2 %
26.1 %
14.6 %
7%
6.1 %
5.2 %

Position
1.
2.
3.

Import partners
Country
China
Russia
Kazakhstan

Share
55.2 %
17.4 %
7.9 %

The foreign trade turnover of the Kyrgyz Republic for 2013 amounted to 6.963 billion USD,
surpassing the 2012 figure by 1.23 %.
Export volume amounted to 1.881 billion USD in 2013, compared to 1.921 billion USD in
2012. Export commodities include mainly gold, cotton, wool, garments, meat, tobacco;
mercury, uranium, electricity; machinery and shoes. Imports increased from 4.957 billion
USD in 2012 to 5.082 billion USD in 2013. Import commodities are oil and gas, machinery
and equipment, chemicals and foodstuffs (CIA, 2014a). Table 2 shows the most important
export and import partners of the Kyrgyz Republic in 2012.
Table 3: Top 10 Countries of Destination of Exports of Kyrgyzstan during years 2008-2012
Position
1.
2.
3.
4.
5.

Country
Russia
Kazakhstan
France
China
Turkey

Share
46.9 %
16.5 %
10.5 %
9.3 %
4.2 %
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6.
United Kingdom
7.
Iran
8.
Germany
9.
Ukraine
10.
Belarus
Source: Stat.kg (2014).

3%
1.4 %
0.9 %
0.7 %
0.7 %

Table 3 shows that exports were increasingly focused on Russia during the 2008-2012 period
when almost half of Kyrgyz exports went to Russia. This means that Kyrgyzstan is sensitive
to changes in market conditions in Russia which, given the dynamics of the Russian economy
is not necessarily a bad thing.
The main export destinations in Kyrgyzstan are both fast-growing developing countries, such
as Russia, China and Turkey, and the markets of developed countries as UK, France and
Germany.
In the year 2013, import into the country of receipt of goods, compared with 2012 increased
by 36.9 % to 1,910.8 million USD. Increase in imports was provided by revenue growth of
mineral products (163.8 million USD) of ground, air and water transport, their parts and
accessories (by 140.1 million USD), machinery, equipment and machinery (47 8 million
USD), base metals and products from them (38.6 million USD), as well as chemical products
and related industries (23.9 million USD). The main contribution to the increase in imports
contributed to the Kyrgyz Republic imports of energy, which is estimated at 16.1 percentage
points, while imports of energy products increased 1.8 times. Imports of capital goods, raw
materials and intermediate goods, which takes a share in the total imports almost 40 % of the
total contribution made to 16.0 percentage points. The share of consumer goods in total
imports was 32.7 % and decreased in comparison with 2013 year by 6.5 percentage points,
while the growth rate of imports of consumer goods amounted to 115 %.
The main share of imports goes to the CIS countries, whose share in the structure of imports
is 51.1 %. From these, Russia accounted 67.2 %, Kazakhstan – 20.1 %, Ukraine – 4.5 %.
Among the CIS countries, China occupies a major share – 38.3 %, USA – 10.7 %, Turkey –
6.5 %.
Increase in imports happened due to both volume growth and cost value, namely, natural gas
– by 20.1 % and 26.3 %, respectively, diesel fuel – by 1.9 and 1.9 times, respectively,
gasoline – 1.7 and 1.9 times, respectively, ferrous metals – 1.5 and 1.8 times, respectively,
used cars, second hand – by 2.3 and 2.5 times respectively. The import of wheat flour
increased by 1.5 times in real terms, but fell by almost 16 % in value terms.
Population density has great influence on the operation and development of the consumer
market in the Kyrgyz Republic. Kyrgyzstan's population is 5,334 million. About 60 percent of
the population lives in rural areas. The territory of the Kyrgyz Republic is settled unevenly
due to the mountainous terrain. The average population density is 26 people per 1 km2.
In 2012, the situation in the consumer goods and services market of the Kyrgyz Republic has
improved markedly, resulting in an increase in their real volumes. Total turnover of trade in
manufactured goods in 2012 amounted to 467,461.8 million EUR, which is 11.3 % more than
in 2011, and over the past five years it has increased by 1.3 times. The largest share in the
total turnover of retail trade is occupied (52.5 %) and wholesale trade (32.5 %). Turnover of
retail trade, except of motor vehicles and motor fuel in 2012, folded in volume 2452.2 million
EUR compared to 2011 increased by 7.9 %, as compared with 2008 it increased by 1.2 times.
Wholesale trade turnover in 2012 amounted to 1,518,900,000 EUR, 12 % more than in 2011,
as compared with 2008 turnover increased by 1.2 times.
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Within industries, mainly small machinery, textiles, food processing, cement, shoes, sawn
logs, refrigerators, furniture, electric motors, gold, and rare earth metals are manufactured
(CIA, 2014a).
Turnover of motor vehicles and spare parts in 2012, was formed in the amount of 149.1
million EUR, and compared with the previous year increased by 22.8 %, and its share in the
total turnover amounted to 3.2 %. Compared with 2008, the volume of such sales increased by
1.4 times. Scope of services for maintenance and repair of vehicles in Kyrgyzstan in 2012
amounted to 21.6 million EUR, which is 2.3 % higher than last year, and in comparison with
the last 5 years, the volume of these services increased by 1.3 times. Retail trade turnover
diesel fuels in 2012 amounted to 525.5 million EUR, 25.2 % more than in 2011, and its share
in the total turnover amounted to 11.2 %, the sales turnover exceeded the level of 2008 by 1.4
times.
Volumes repair of household goods and personal items for the whole country, as compared to
2011 decreased by 4.1 %, as compared with 2008 by 28.3 %. In the structure of the total
turnover of trade, repair of vehicles and industrial products, the share of wholesale trade as
compared to 2008 decreased by 3 %, while retail trade remained at the level of 2008.
The services provided by hotels and restaurants in 2012 amounted to 197.9 million EUR,
compared with 2011, an increase of 11.9 %, and their share in the total GDP in 2012 was
1.3 %. The largest share (about 85.5 % of the total of such services) is the share of restaurants,
compared with 2008 it increased by 2 %, and by contrast, services provided by hotels declined
by 2 %. The volume of hotel services in 2012 amounted 28.6 million EUR, which is 9.3 %
more than in the previous year, as compared with the last five years, the volume of services
increased by 1.2 times. In the hospitality sector in the Kyrgyz Republic operates modern
hotels such as Ak-Kem, Silk Rout, Dostuk, Hayat and Ala-Too. In addition, there is an
extensive network of small private hotels such as the Golden Dragon or Jannat, where prices
for services are low and the quality of service meets the requirements of the visitor.
In 2012, restaurants, bars, canteens, cafes and other businesses to supply ready meals
provided services worth 169.3 million EUR, which is above the level of 2012 by 12.3 %.
Most growing area is the provision of catering enterprises, where for the past five years, the
volume of these services increased by 1.7 times. The main part of the services provided by
enterprises is not the public sector (99.3 %), turnover amounted 169.3 million EUR. For 5
years, the volume of retail trade turnover, including turnover of catering enterprises, increased
by 1.3 times, and the average annual real growth in trade over the years was 11.2 %.
Increase in turnover is achieved mainly through the expansion of sales in retail chains, whose
share in 2012 amounted to more than 48 % of its total volume. The pace of sales growth of
the network exceeds the sales figures in the markets.
On January 1, 2013 in the Kyrgyz Republic operated 344 commodity, mixed and food
markets that sell consumer goods. Still, the major part of the population of consumer goods
purchased in the market with a turnover in 2012 amounted to 1.7107 billion EUR, compared
with 2011 increased by 8.8 %. Lower prices and a wide range of consumer goods to trade in
the markets made it a serious competitor organized network of retailers.
Consumer market of the republic presents not only basic goods, but also a wide range of
durable goods such as appliances.
In the structure of retail trade turnover the share of food products was 52.2 % and for nonfood products 47.8 %. In 2012, Kyrgyz food products were sold for 1,719,200,000 EUR, it is
15.4 % more than in the previous year, non-food products sold at 1,576.9, which means a
6.4 % increase.
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Turnover per capita in the country in 2012 amounted to 615.8 EUR compared to 380.3 EUR
in 2008. Significant difference is in retail sales per capita, and in general for the country and
the countryside due to the fact that the rural population living in the vicinity of the capital and
in regional centres prefer to buy goods in large cities.
After a sharp rise in early 2000, unemployment in Kyrgyzstan decreased to less than 10
percent. Differences in unemployment rates between men and women have increased in the
period from 2003 to 2008. This is an alarming statistic considering undertaken measures to
improve gender equality. However, it should be noted that the official unemployment data
may differ significantly from actual.
Thus, according to the president's speech from the Kyrgyz Republic on January 30, 2014, the
Kyrgyz statehood is experiencing one of the most dramatic periods in its history of more than
two thousand years. As a result, with crucial changes in the XX. century, the people of
Kyrgyzstan had the opportunity to build an independent country. However, the first two
decades of independence was the time of missed opportunities. Establishment of a corrupt and
subsequently accreted with crime family clan regime led to the discrediting of government
institutions and large-scale looting of the national wealth.
In 2009, the Kyrgyz Republic has been recognized as the poorest country in the CIS. The
level of confidence in the state by citizens fell below a critical minimum, openly speaking
about incapacity of the Kyrgyz state and prospects of becoming failed.
The April Revolution opened the way to eliminate a dangerous split between the people and
the government. After all, the only source of power is the people and the government should
work only in the interests of the people. Therefore, based on these fundamental principles, the
National Strategy for Sustainable Development of the Kyrgyz Republic for the period 20132017 years was developed. Taking important steps to achieve the energy, transport and food
security laid the foundations of real political competition and guaranteed freedom of the
media. There is a struggle against corruption, judicial and military reforms, and increased
openness and transparency of the elections, the daily activities of government bodies.
Under the influence of historical events in Kyrgyzstan live many different nations. Aboriginal
nation – Kyrgyz is more than 65 % of total number of people living in the Kyrgyz Republic.
Many nations across the country are Uzbeks and Russian, Ukrainian and Dungan. There are
also Armenians, Bashkirs, Belarusians, Georgians, Jews, Moldovans, Koreans, Germans,
Tatars, Tajiks and Uighurs. In total, there are about 90 nations.
With a variety of nationalities living on the territory of Kyrgyzstan, there is the
interpenetration of cultures and traditions of different nations, which are expressed in eating
habits, clothing, household items and national holidays. Market of the Kyrgyz Republic is
aimed at consumers of different religions and cultures. For example, Koreans can buy their
traditional food – kimchi – spicy pickles and snacks, vegetables and meat, Muslims Halal, and
the Jews kosher products.
Products and goods markets are the most popular in the Kyrgyz Republic. Food market in
Kyrgyzstan is a well-developed livestock. In the domestic market meat products are
environmentally friendly, because the animals are grown on natural feed. On the shelves of
markets and shops you can buy beef, pork, lamb, horsemeat, geese, turkeys, ducks and
chickens. Consumers have a large selection of sausages and deli meats. However, despite the
abundance of domestic meat and meat products of high quality in the stores there is a place
for Chinese and American pork chicken legs that contain genetically modified organisms.
These products are by 10-15 % cheaper and domestic demand comes from buyers with the
lowest income. According to the Statistical Committee of the Kyrgyz Republic in the country
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to this date, there were 191 corporates and 291 individuals for the production of meat, meat
products, sausages and smoked.
In 2012, Kyrgyzstan produced 8.5 tons of meat and by-products compared with the growth
rate 103 % in 2009. 60 % of the meat is produced from domestic consumption, where 90 % of
meat products are produced by small business entities. Price for one kilogram of meat in 2010
cost 1.94 EUR/ kg; in 2011 it was 3.87 EUR/ kg, it is an increase of 100 % during 1.5-2 years.
Dairy production in Kyrgyzstan has a distinctive quality and a wide selection. Raw milk is
produced annually within 1200-1300 tons. Installed capacities are capable of handling more
than 1,500 tons of milk per day. Processing of milk is provided by 61 legal enterprises and
174 individual entrepreneurs. Dairy products in total food and processing industry occupy
19.1 %, more than 35 % of production is exported. Small amounts of imports comes from
Kazakhstan and Russia, as popular brands of Russian and Kazakh companies are in demand
on the market of Kyrgyzstan. In shops and supermarkets there are sold exclusively dairy
products from manufacturing plants like cheese, yogurt and butter. Special demand in the
spring and summer is for milk drinks – Kyrgyz "Chalap" and "Kumiss", produced by Shoro
Tang from Bishkek and Armenian company Artesian.
Market of bakery products is represented by public and private bakeries. In shops and
supermarkets a great variety of breads and rolls is for every taste. On average in supermarkets
range consists of 25-35 items. Market offers both classic white and rye bread and cakes, all
consumers have become traditional Kyrgyz. Currently, the country has more than 1,789
officially registered bakeries, except to provide bread, they are involved in population and
industrial activities while many illegal production bakeries are baking products and other
products for the rest.
The sun, the warm climate, the development of agriculture in Kyrgyzstan allows growing of
organic fruits and vegetables of high quality. In Kyrgyzstan, more than 20 kinds of vegetables
are cultivated. Fruit processing industry is one of the priorities and export-oriented industry in
the agricultural sector of the Kyrgyz Republic.
Production potential of processing fruits and vegetables have 22 industrial enterprises and 325
mini-shops and businesses in individual labour activity, with a total capacity to produce
canned fruits and vegetables 127.0 mub. per year. The effective use of installed capacity can
be processed per year to 100 tons of fruits and berries, 250 tons of tomatoes, 60 tons of
vegetables.
This industry has a high export potential. One of the main export markets are Russia and
Kazakhstan. However, the proportion of vegetables and fruits in the country is low and does
not exceed 18-20 %. Processing plants use established production capacity, mainly by 10 %.
With 75 % of companies buy raw materials, 22 % of enterprises have their own resource base
and 3 % of enterprises import raw materials. When choosing fruits and vegetables, consumers
prefer local strawberries, raspberries, cherries, melons, pomegranates, apricots and currants.
Market to imported exotic fruits presents oranges, tangerines, bananas, pineapple, kiwi,
mango and grapefruit.
Confectionery industry of the country is represented by 275 companies, four of which are
large and joint ventures for the production of confectionery and numerous mini-workshops for
the production of flour confectionery products. In recent years national traditional oriental
sweets became increasingly popular. The main producers of national confectionery are JSC
Confectionery Plant, JSC Kelechek, Sweet Tooth, Sweet Orient, Tattuu. Capacity utilization
in large enterprises industry does not exceed 5-10 %. Great popularity among the population
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received confectionery company “Kulikovskii cake" which deals with traditional pastries and
cakes.
We all remember in the early 90's bright advertising of western chocolates Snickers or Mars,
candies Chupa Chups, which were in great demand of both children and adults. They
increased interest, reaching up to the hype, and these confections lasted a decade. Nowadays,
the demand for traditional sweets has increased significantly. This does not mean that
imported chocolate and candy disappeared from the shelves of tiles, they just compete with
chak-chak, halva, baklava and delicious cakes kozinaki from domestic production.
Spirits market has a rich variety of alcoholic beverages. Only in Kyrgyzstan there are more
than 30 factories producing alcoholic beverages, such as the leader and modern company
Alsuu alco, ArVin and the country's only factory producing brandy Kyrgyz Konyagy which
was included in the earlier Shampanvinkombinat. Alcohol market offers products from
Armenia, Kyrgyzstan, Kazakhstan, Moldova, Ukraine and Georgia.
Clothing market in Kyrgyzstan is represented mainly with goods from China, Russia, UAE,
India and Turkey. In Bishkek, one of the largest apparel markets is Dordoi, which provides
clothing and footwear not only for Kyrgyzstan and Kazakhstan's part, but many Russian
cities.
Kyrgyzstan has played the role of a transit route through which clothes from China, India and
Turkey are delivered to Uzbekistan, Kazakhstan and Russia. Besides in Kyrgyzstan many
workshops are working on production of quality and relatively cheap clothes, most of which
is sewn to order in large quantities going for export.
As for technically sophisticated products, in the capital of Kyrgyzstan, about 100 major
appliance stores are presented by the Japanese, German, Russian and Chinese companies. In
Bishkek there are many branded home appliances of such famous companies as Samsung,
LG, Panasonic, Bosh, Beko and Ardo. Computers are represented in more than 80
showrooms. Building computers is carried out directly in Kyrgyzstan, which has a positive
impact on the value of computer literacy and its components. Most popular shops of computer
equipment are Media, Logic company and Navigator-Information technologies.
In Kyrgyzstan, more than 26 companies are involved in the production of furniture for home
and office. Many of them offer design services and furniture made to order. Leaders of
domestic production are companies such as Lina, Sofa Divanich, Kyrgyzmebel, M-Moboli
and in Bishkek, featured products from leading Russian furniture factory Shatura are
available.
Over the past few years there is building "boom" in Bishkek that contributes to the prosperity
of the market of construction materials. Major suppliers are Russia and China. In Bishkek,
more than 110 companies are engaged in the provision, manufacture, sales and marketing of
building materials.
Table 4: Total Export and Total Import from the Kyrgyz Republic to the Slovak Republic (in
thousands EUR FOB)
Indicator
Share from Total Export
Share from Total Import
Years
2013
2012
Index 2013/2012
2013
2012
Index 2013/2012
Value
1,448
1,669
86.7
26
1,475
1.8
Source: ŠÚ SR (2014a, 2014b, 2014c, 2013a, 2013b, 2013c), Own calculations of the authors.

The basis of the Slovak–Kyrgyz economic relations is cooperation in the field of transport
industry. Slovakia supplies to Kyrgyzstan tires for vehicles, equipment and parts for electrical
machinery and apparatus and pharmaceutical products. Total turnover for the year 2012
between the two countries amounted 3.6 million USD (Table 4).
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Table 5: Trade Relations between the Kyrgyz Republic and the Slovak Republic during years
2009-2013 (in thousands EUR)
2009
Export
1,597
Import
4
Turnover
1,601
Balance
1,593
Source: MZV SR (2013).

2010

2011
1,720
9
1,728
1,711

2012
1,920
4
1,924
1,916

2013
1,605
1,475
3,080
13

1,448
26
1,474
1,422

However, trade exchange with Kyrgyzstan is on low level, dominated by Slovak exports
(Table 5), but in absolute numbers even these are negligible volumes. The commercial
exchange is affected by a lack of liquidity within the Kyrgyz partners, unstable and corrupt
environment.
4. Conclusion
Managing the development of the consumer market at the state level should be focused on
creating and maintaining the most comfortable and supportive environment for its
functioning.
Improving the conditions of functioning and development contributes to the development of
the structure and capacity of the public consumer market of goods and services, increasing
positive enterprises in the sphere of circulation, the development of innovative forms of
production and services, an increase in supply in the market and thereby increase demand of
the population and improve the system performance of the economy of the state.
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Abstract
Small and midcap Enterprises (SME) are the most important part of Germany’s economy:
 99.3 % of all German companies
 3.55 million SME in Germany
 Employing more than 24.3 million people
 Generating more than 60 % of Germany’s turnovers
But Germany’s SMEs are reluctant to go abroad. This paper intends to fill gaps in knowledge on
German SME internationalization and explore the cause and effect chain of SME characteristics, SME
internationalization modalities and internationalization success in more detail.
 To what extent do SME characteristics (e.g. firm age, branch, size, leadership) determine
internationalization preparation, strategy and possible impediments to internationalization?
 To what extent do parameters of internationalization preparation, strategy and possible
impediments to internationalization determine the degree of SME internationalization success
and performance?
 To what extent does the degree of SME internationalization determine SMEs’ competitive
performance?
To answer these research questions the paper conducts a systematic review of previous studies on
SME internationalization strategies, impediments and success and derives categories to assess the
cause and effect relationships of SME internationalization systematically.
Keywords: Internationalization, leadership, management, SME, strategy
JEL Classification: F23, L10, M10, M13

1. Introduction
SMEs are an integral part of Germany’s economy. 99.3 % of German companies are SMEs.
These 3.55 million German SMEs employ more than 24.3 million people and account for
more than 60 % of Germany’s turnovers. According to an EU definition SMEs comprise three
firm size categories:




Micro-enterprises: < 10 employees; turnover or balance sum < 2 million Euros p.a.
Small-enterprises: < 50 employee; turnovers or balance sum < 10 million Euros p.a.
Medium-sized-enterprises: < 250 employees; turnovers < 50 million Euros or a balance
sum < 43 million Euro (KfW, 2012). These firms are in the focus of this research paper.

Mugler (2005, 31-32) additionally suggests qualitative characteristics to differentiate SMEs
from large corporations: SMEs are specialized in individual products and services on
customer demand. Relationships between employees and management frequently are informal
and personal, which results in a low degree of formalism and bureaucracy and enables SMEs
to react to environmental changes rapidly.
In spite of these virtues on a local level only 25% of Germany’s SMEs operate internationally
(Geyer & Uriep, 2012, 1). Only 16 % of SME turnover is from exports. In total German
industry though earns more than 30 % from export goods (Yalcin & Zacher, 2011, 17).
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Why are Germany’s SMEs reluctant to go abroad?
This paper intends to fill gaps in knowledge on German SME internationalization and explore
the cause and effect chain of SME characteristics, SME internationalization modalities and
internationalization success in more detail.




It asks the following research questions:
To what extent do SME characteristics (e.g. firm age, branch, size, leadership) determine
internationalization
preparation,
strategy
and
possible
impediments
to
internationalization?
To what extent do parameters of internationalization preparation, strategy and possible
impediments to internationalization determine the degree of SME internationalization
success and performance?
To what extent does the degree of SME internationalization determine SMEs’ competitive
performance?

2. Motivations of SME internationalization
Internationalization promises to support the primary entrepreneurial objective of expansion
and profit growth by essentially four motivating categories: Political and economic
deregulation, decreasing cultural distance and advancements of information and
communication technology reduce perceived entry barriers to international markets.
Expanding and diversifying the supply chain to foreign countries promises cost savings,
concerning labour material and financial expenses. Decentralization is expected to diminish
transaction costs. Internationalization opens up new sales markets: New customer groups are
interested in novel product variants. Changing production technologies and competitors
moves partly make international expansion unavoidable to remain competitive. Participation
in international markets strengthens knowledge development. International SMEs find
qualified staff more easily, learn from foreign partners and develop international market
experience and advance intercultural development.
3. Forms of going international
Depending on the individual target system firms will chose forms of internationalization. The
conception of internationalization forms is linked to the definition of the term of
internationalization itself. Ruzzier (2006, 479) contrasts several definitions of
internationalization and argues that some definitions focus on the perspective of the
expanding firm, differentiating the process of expansion and firms’ strategic set up, whole
others find the idea of networking and cooperation crucial.
Figure 1: Forms of international expansion (own draft on Meckl, Weusthoff, 2008)
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Forms of internationalization are equally diverse as these definitions: International growth can
rely on the self-reliant expansion of the mother company – which comprises the inner growth
of the mother firm and the foundation of a legally independent daughter company.
4. Process patterns of SME internationalization
Summarizing the empirical insights on internationalization strategies of SMEs, the categories
traditional (in the sense of the Uppsala model), “born-global” and “born-again global” are
typical internationalization strategies of SMEs. The following overview summarizes SME
characteristics that encourage these approaches:
Figure 2: SME patterns of internationalization (own draft)

5. Impediments and risks of SME internationalization
Existing empirical studies evaluate impediments to SME internationalization to extent. Across
the studies essentially eight fundamental issues have been identified, which are detailed in the
following:
Figure 3: Overview on impediments of SME internationalization according to the review (own
draft)
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6. Material and Methodology
To answer these research questions the paper conducts a systematic review of previous studies
on SME internationalization strategies, impediments and success and derives categories to
assess the cause and effect relationships of SME internationalization systematically.
The initial research questions concretize in the following hypotheses:
Figure 4: Comprehensive research model (own draft)

Firm characteristics determine
H1) preparation to internationalization by value added stage,
H2) internationalization strategy
H3) experienced impediments to internationalization.
Preparation to internationalization by value added stage determines:
H4) growth-related industrialization success
H5) performance-related industrialization success Internationalization strategy determines
H6) growth-related industrialization success,
H7) performance-related industrialization success
Experienced impediments to internationalization determine
H8) growth-related industrialization success,
H9) performance-related industrialization success
H10) Growth related industrialization success positively determines performance-related
industrialization success
These hypotheses concretize in the following work model that interlinks three levels of
consideration: firm characteristics, internationalization modes and internationalization
performance.
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6.1 Data of the questionnaire
The questionnaire is structured according to the categories of the work model. Originally it is
drafted in German but translated for the purpose of this paper. To assess firm characteristics it
asks: the firm age, the business, the firm size and the leadership quality. About 300 firms
were contacted - 184 participated -167 valid questionnaires could be used.
To assess the preparation of the firm to internationalization by value added stage the survey
contains several questions to Marketing, R&D, Production, Sales, Acquisitions, Staff
management, corporate finance, IT support. Answers are scaled on a Likert scale from 1 =
low, 2 sufficient, 3 good, 4= very good.
To assess internationalization strategy participants’ personal estimate of the strategic quality
of the following 38 fields is estimated employing the same 4 grade Likert scale: cultural
integration, communication & networking, strategic planning skill and staff/knowledge
management beforehand. Obstacles to internationalization (O1 to O 5) are each assessed in
one part question, which are: „Which factors in your opinion impede internationalization in
your firm?” Answers are again ranked on the described 4 grad Likert scale. The following
factors are for choice:
Lack of: Capital, leadership competence, strategic and organization, knowledge management
functional departments and operative staff, language and culture experience in international
project management.
To determine internationalization success the categories growth-related and performancerelated internationalization success are examined.
7. Selected Summary of results
The results of the survey now are brought together in a comprehensive model of SME
internationalization:
The model displays that inter-nationalization success results from a contingent interaction of
firm characteristics, entrepreneurial internationalization strategy and external and internal
opportunities and impediments.
Firm characteristics are crucial to preparation to internationalization at different stages of the
value added chain as well as to internationalization strategy and determine perceived
impediments to internationalization.
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Figure 5: Summative quantitative model of SME internationalization (own draft)

The survey finds that leadership quality is the by far most important driving factor for all
three relationships. Previous research differentiates three different strategies of
internationalization - the traditional gradual approach according to the Uppsala model, the
born global and reborn global strategy) (Olenik, Swoboda, 2012, 491; Lehmann, Schlange,
2004, 2010; Moen, Endresen, 2004, 1237). Each of these strategies can be successful but
success or failure to a large extent depends on management attitude and skill.
The share of international turnovers increases when preparation of IT support, sales and
corporate finance are given particular attention. The share of international purchasing depends
on F&E, sales and purchasing preparation. On the other hand firms with deficits in IT support
and production preparation frequently are in quest of further new markets, possibly to
compensate for difficulties in the home country or other previous target countries.
According to the survey a solid internationalization strategy based on cultural integration,
intense communication and networking, profound staff & knowledge management as well as
in depth strategic planning only partly explains internationalization success. Possibly a high
degree of internationalization goes along with increased production and sales in the target
country rather than with a growing import business. On the other hand the share of
international turnovers can be augmented by solid internationalization strategies.
Competitive performance as a whole though is not correlated to internationalization strategy
at all. For the firms of this sample competitive positioning does not depend on the degree of
internationalization hence. Firms disposing of a solid internationalization strategy according
to the survey usually are not searching for new markets eagerly (significant negative
correlation). Possibly they are satisfied with their established international engagements;
possibly they have been disappointed abroad. Observations on the success impacts of
perceived impediments to internationalization seem to support this final assumption:
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According to the evaluation of H8 leadership and capital deficits load positively on the share
of international turnovers and acquisitions. Participants complaining about lacking capital and
lacking leadership competence simultaneously observe high shares of international turnovers
and acquisitions. The fact that SMEs with high foreign engagement lack capital and dispose
of low leadership competence suggests that survey participants are little enthusiastic about
their firms foreign engagements, see the financial risks and assign deficits to leaders’
decision-making.
8. Recommendations
Which development options for SMEs exist given these results? As detailed in the preface
German SMEs still are reluctant to go international (Geyer, Uriep, 2012, Yalcin, Zacher,
2011, 17) and most SMEs are coined by the personality of a single firm leader (Mugler, 2005,
31-32). The present study has identified leadership quality as core and crucial competence for
preparation to internationalization and the development of a solid internationalization
strategy. Even perceived impediments to internationalization to a large extent depend on firm
leaders’ attitude. These findings on the one hand support Mugler’s (2005, 31-32) observation.
On the other hand they lead the way to a solution of the difficulties German SMEs face in the
internationalization process.
In practice this means: SME leaders with little international experience intending to start an
international venture should from the beginning seek expert advice and admit internationally
experienced managers and consultants to their management team. Successful
internationalization is much about local cultural knowledge and business experience, which
small and medium sized firms, that so far have served local markets only, do not dispose of.
Internationally experienced advisors can help to improve the preparation to
internationalization by value added stage, contribute to the development of
internationalization strategies based on the development of cultural competence, efficient staff
management and foreign market knowledge.
9. Theoretical and practical addition of the paper
From an academic perspective this study has for the first time comprehensively elaborated the
topic of SME internationalization. Filling the model with empirical data the study has
contributed to close the research gaps identified in the course of the review. This is of
academic and practical relevance:
This study compares the impact of firm characteristics for eight value added stages and finds,
that in R& D, sales and acquisitions, IT support and corporate finance firm characteristics are
highly significant indicators of internationalization preparation, while in marketing and
production firm characteristics are not significant at all. Firm characteristics are highly
relevant to strategic planning skill as well as staff and knowledge management and
information systems strategy, but say little on the extent of cultural integration and the
efficiency of communication and networking done in the internationalization process
(compare table 18).
The high relevance of leadership to internationalization success found here corresponds to
previous studies (Bördin & Längner, 2012; Cerrato, 2007, Chetty, 2010; Cruz-Carreon, 2007;
Meyer, 2002). This survey though considers internationalization success in a more
differentiate way. Here a) performance success measured i.e. the share of international
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turnovers and purchasing and b) growth related success, i.e. the perceived competitive
performance and desire to expand into new markets further, are analysed separately.
Important practical insights are derived from this innovative double success measurement
approach:





A sustainable internationalization strategy and diligent preparation to the venture
strengthen success in existing projects, but render firms more sceptical as to new
projects and further growth.
Perceived impediments to internationalization enhance internationalization success in
existing projects. That is, difficulties should be reflected and discussed openly to
enhance venture success. This process simultaneously encourages a critical
perspective on planned ventures.
In sum the study points out a critical view: achieved internationalization success does
not always motivate further growth but partly disillusions SMEs on initial
expectations. Experience puts internationalization opportunities in a more realistic
perspective.

10. Outlook: Limitations and further research needs
Certainly further empirical research drawing on larger SME sample and differentiating by
SMEs types will be necessary to develop reliable insights on the whole complexity of
determinants of SME internationalization success. The regression models derived in this
paper each dispose of very limited explanatory power (small R² values). Partly remaining
cross-correlations among the residuals suggest that a broad range of further issues exist that
determine SME internationalization performance and growth intentions. Probably a structural
equation model would have been better apt to evaluate the relationships between the broad
range of input factors and outputs in more detail.
Nonetheless the study has found that the observed sample of German SMEs to date is not
really satisfied on the success of their international ventures. Leadership quality determines
SME internationalization strategy and success to a large extent. SMEs could enhance their
international competence and success by trusting on the advice of an internationally
experienced management team or specialized external consultants.
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Abstract
Self-Leadership and the question how to do? The knowledge of self-management is an underestimated
professional skill even for managers in several levels. There is a toolbox everybody could use like
meeting-, project- and organisation rules and some models as well to make managers life easier in a
demanding and complex world. At the end of the day it’s all about optimization approaches by selfleadership. The purpose of this essay is to make interdependencies between good self-leadership and
success crystal-clear und to support modern leaders too.
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1. Introduction
Why is self-leadership so important? People, who really know what they want to reach and
who really are at the right place, create a culture, where maximum performances could be
achieved.4 As Jack Welch said: “Great strategies are made by great people.”5
Managers, who are capable of leading themselves, find a significantly more qualified access
for the motivation of their employees and stakeholder. A good self-leadership requires selfknowledge and mainly authenticity. These are, besides the professional skills, the decisive
aspects in the present complex society, in order to lead other people to a success in a modern
way.
Meeting-, project- and discussion rules, a high time discipline as well as the compliance with
principles technically belong to an effective self-leadership and therefore to a leading of
others.6
Those who are not able to lead themselves also should not lead others.7 A so called truism,
which is ever so often expressed and written. But nevertheless even is not found in the daily
business by studying leadership every day.
2. Leadership
A main element of this essay is based on the term „leadership“ and in particular selfleadership. However the scientific literature in the field of leadership has developed a broad
leadership term in the recent decades.

4

Hirt, 2010, p. 1
Welch, http://globaleduc.wordpress.com/2012/10/26/book-review-jack-what-ive-learned-leading-a-greatcompany-and-great-people-by-jack-welch-john-a-byrne/
6
Source, Mandat Growthletter, No. 85, January, 2015, p. 5 http://www.mandat.de/de/wp-content/uploads/012014-Mandat-Growthletter-Selbstfuehrung.pdf
7
ibidem
5
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While Peter Drucker postulated in 1998 a term definition for leadership:” The only definition
of a leader is someone who has followers”8, in the modern specialist literature, leadership is to
be understood less than an absolute characteristic or a clear role and the born leader earns
refusal in most of the research approaches. The nowadays definition hereby mostly contains
four central elements and understands leadership9:
a) as a process
b) which contains the influence of people on people
c) and takes place in a group context
d) in order to reach a common goal
Leadership is interpreted more and more as a process, which expresses in a relation between
humans and thereby neither is linear nor unidirectional. Leadership means interaction on
different levels and regular reversal of roles. Besides the classical leadership from “top
down”, therefore the leadership “bottom-up” gets an essential importance. This corresponds to
reality insofar as every human being, including most of the managers, has a chief in practice.
Even managing directors or board members have a board of directors or administrative board
over them. The mutually interface and interaction of different levels often lead in practice to
the so called “sandwich” positions and to an increasing heteronomy of employees.
3. Self-leadership
A second important dimension of leadership represents the term self-leadership. The terms
self-leadership, self-management and personality management are often used synonym in the
literature. The roots of term self-management go back to the behavior therapy of the sixties
and seventies of the last century. Although behavior therapy yet is a field of medicine,
however the recently executed so called “cognitive change” forms the switch from externalcontrol to self-control approaches.10
Didactic psychologists assume that not only the environmental stimuli itself even influence
experience and behavior, but above all how a human being is dealing mental logical with this
matter of fact. The basic assumption of self-management therefore is that a human being
already carries itself most of the resources, which are needed for solving problems and is able
to create and influence them actively. Based on this psychological assumption the term selfleadership means the competence, to create the own personal and professional development
widely independent from external influences.11
Leadership scientists in the present tense like Reinhard Sprenger go a step further. The
question “Why does leadership exist?” is answered therewith, that otherwise people do not
work together very well, sink in their everyday routine and need orientation.12
Linneweh/Hofmann define self-leadership: ”as a self-determined exercise of leading functions
with regard to the own person and the own living environment with the objective for
strengthen the own personality and avoiding unnecessary heteronomy and finding a
sustainable balance between profession and private life.”13
Essential hereby is that self-leadership does not only consider the working environment of the
individual, but also its entire living background. This is often described as the concept of
8

Drucker, 1998, p.11
Sohm, 2007, p.2
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Osmetz/Grasmannsdorf, 2003, p.3
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Berger, 2007, pp.256
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Work-Life-Balance. Key areas for action of self-management therefore are profession, family
and leisure time. In order to find a balance between these integrative, one another affecting
living fields, it is absolutely necessary, that none of these areas is neglected at the expense of
the other, which constitutes several barriers for the persons concerned.14
Therefore self-leadership is based on the assumption, that human personality less is a
completed product than furthermore a permanent ongoing process. A structured selfmanagement process therefore includes the following components:15
a) Setting autonomously useful and authentic targets
b) Working out a plan and a strategy for the efficient realization of targets
c) Implementing the plan consequently
d) Executing regular progress and results monitoring
e) Identify (learn) resulting measures for the increase of efficiency
In the practical application the general rules of economic management theories are transferred
to the field of responsibility of the own person. The management process can be explained
very clearly by the classical loop model.
Figure 1: The Loop Model

Source: Covey, 1994, p. 98

Hereby it passes through the same steps as business processes: starting with a situation
analysis, leading across the target to the making of decisions, its realization and ending with
the comparison of target and actual figures, starting again with a new cycle. Main task of selfleadership primary is getting to know oneself. It mainly includes the confrontation with the
own strengths and weaknesses, the own possibilities, but also the limits, the existing resources
and potential risks.
Hereby it is very dependent to be aware of your own targets, which are pushing you forward.
With this regard an interesting aspect shows the so called “Intersection Model” by Kehr

14
15

Osmetz/Grasmannsdorf, 2003, p.16
Berger, 2007, pp. 256
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Figure 2: The Intersection Model by Kehr

Source: Kehr, 2002, pp. 21

According to that model motivation results from an intersection of motives and targets.
Hereby motives are to be understood as stable dispositions, which influence the experience
and the behavior of people. Targets on the other hand are characterized rather than the social
environment of a person, whereas the expectations of others as well as rules and standards
play an important role.16
As shown in figure 2, the intersection between motives and targets is considered as the basis
for a successful self-management. An interesting aspect with regard to self-management
insists in the thesis that for an already sufficiently motivated action, no will is required. If a
person moves between the mentioned intersection of targets and motives, then it is viewed as
“intrinsically motivated”. An intrinsically motivated person reaches even difficult targets,
without feeling its own acting exhausting. In ideal case there is even resulting the so called
“Flow Feeling”, which Csikszentmihalyi explained.17
4. Optimization approaches
As derived in the previous chapters, there mainly result optimization approaches within the
scope of a better self-management and an improvement of working efficiency and
cooperation. The most important requirement for a successful self-management therefore is
the personal decision to shape its own future independently and the willingness of changing
itself. Hereby the process could be oriented towards the introduced intersection model.
4.1 Optimization approaches by self-leadership
First of all it is recommended for all managers to do an extensive self-analysis. The point is to
be aware of your own situation and to reflect what it stands for today. The analysis should
purposely include all areas of life and consider the relationships among each other. The result
of this position defining finally quasi is a personal summing-up. It is a matter of verification
of the own dependency mindset and the handling with the own needs. This demands an active
confrontation between own and foreign claims and therefore the verification of own targets
und a possible wrong ambition.18
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Frey/Mandl/Rosenstil, 2006, p. 63
Bandura, 1986, p. 391
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Linneweh/Hofmann, 2003, p. 102
17

158

On the basis of self-determination there can be made decisions on behalf of implantable
changes in individual areas of life. For that reason the acting persons should answer the
following questions:










What are the priorities in my life? How important is career success for me?
What are my aims for my professional position in 3-5 years?
Am I ready of foregoing leisure time for this target and if so for how long?
Which kind of compensation can I implement in my leisure time?
How important is the direct access to f.e. the board for me?
Is my favorite a big concern or is another employer more suitable to my interests?
What are my positive and negative experiences during my time at management
consulting services?
Which kind of limits I do not want to exceed for my professional success?
Which kind of adjustments do I have to perform in my life or work in order to avoid
exceeding limits?

As far as all questions are answered, it is a matter for “self-manager” to develop strategies.
These could concern change of employer, working area as well as working style and way of
life.
The second field for an optimization of a working day and self-leadership concerns the
working style. This is mainly influenced by the own working method but also by chiefs.
Therefor optimization has to be aimed at both directions. Similar to a clear self-management
first of all it should be started with an analysis of the own strengthens and weaknesses. Last
but not least it is a matter of prioritization. A simple and effective tool is the ImportanceUrgency-Matrix by Covey. In this process the tasks required are classified in a 4x4 matrix
depending on their importance and urgency. Depending on their quadrant there are resulting
concrete recommendations for acting.
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Figure 3: Urgency Matrix by Covey

Source: Rühle, 2003, p. 136

In order to assist the implementation for the recommendations of acting additionally several
numbers of work techniques were developed, which could be used. Examples include:19









19

Covering: through conscious creation of uninterrupted time blocks in the appointment
calendar
Bundling: prepared recalls often are more efficient than many “ad hoc” accepted
telephone calls
Conversation behavior: targeted summaries reduce the duration of conversation
Setting positive examples: own conversations always provided with a clear agenda,
time frame and conversation targets. This will be resonated positively from other
colleagues and afterwards taken over
Delegate: to use the secretariat goal-oriented, to instruct exactly and to regulate the
schedule order
Planning ahead: to set milestones and to demand them consequently
Optimizing appointment and memory systems: to work with storing ideas,
consciously blocking of time gaps between meetings, in order to avoid hectic, when
meetings do not end in time
Consider the own performance curve (morning/evening persons): to set important
and difficult appointments in high performance periods

Rühle, 2003, pp. 138-143
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By optimizing the own working method a significant step is taken.
5. Conclusion and outlook
An essential driver for the great dissatisfaction of leaded and leading persons forms the
respective cooperation with your boss, which on the other hand directly and indirectly is (or
could be) linked with self-management.
This topic has a very big resonance in the practice. In an actual survey by the RuhrUniversity-Bochum20, that 4000 employees and 500 chiefs attended until now, shows: the
chief is the caused dissatisfaction factor number one! 56 percent of the questioned employees
expressed themselves negative about their superiors. It has even been shown, that the
sufficiency of an employee depends on a chief twice as much as of the noticed own success.
The reason for this bad relation the study explains with the fact that most of the superiors
don’t satisfy or better cannot satisfy the employee. Superiors often don’t know what things
they are doing wrong or how they are noticed. Chiefs don’t get a critical feedback from their
staff as a rule. Often they even evaluate themselves considerably better than their staff would
do. This is even more critical as career rises necessarily are connected with personnel
responsibility in the majority of companies. Who therefore wants to go ahead, sometime has
to learn to lead. At least then you have to learn to exercise a very good and qualified selfmanagement and to practice.
In the actual specified literature the responsibility for a good chief-employee relationship is no
longer considered as an exclusively task for the superiors. The employee is not only allowed
to wait that the own chief changes. According to the opinion of the psychologist Manuel
Tusch the insufficiency often less is caused by the work, the colleagues or the chief, but the
employee himself is the reason for his frustration. Therefore a job rotation because of
insufficiency with the chief often makes no sense, because in the next company probably the
same problems occur.21 A thesis which is absolutely comprehensible considering 56 percent
insufficiency of all employees with their particular chiefs.
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Abstract
World recession has caused significant and unexpected economic losses for millions of businesses and
entrepreneurs in advanced economies, as well as property damage and psychological suffering of
millions of people. At the same time, however, it reveals unrecognized economic imbalances and risks.
It brings about new challenges, opportunities and momentum for change and the need for new
solutions. Due to the global recession, currently used methods and models for predicting future
financial development of businesses significantly lost their information value. Most prediction models
are in fact based on the financial results of enterprises achieved in the past and they abstract from
unexpected influences of the external environment. The new challenge may therefore be an
incorporation into prediction models such factor that takes into account the resistance of class
enterprises to unexpected events in the economy. The aim of this paper is to present a new quality
model based on 233 Slovak companies, which, before, during and after the global downturn produced
profits which scored only slight yearly fluctuations. This fact points out the resistance of the sample of
examined enterprises against the crisis. Companies operate in different sectors and regions of
Slovakia.
Keywords: Slovak enterprises database, financial forecast, financial situation, performance model
JEL classification: G32, C61, C67, C81

1. Introduction
Given the current turbulent changing economic environment it is essential to predict the future
financial development businesses. The problems of the financial sector are in fact moving
very fast on subjects of the real economy. It happened also during the financial and economic
crisis since 2008. The crisis of the financial sector has become the general economic crisis
that hit very seriously also real economy sectors.
In the recent decades was created a large number of prediction models, thanks to the
development of statistical methods, information technology as well as increased interest by
banks, rating agencies and businesses. The aim of this bankruptcy models is to distinguish
prosperous enterprises from the lame-duck thriving business enterprises. Every prediction
model is different, uses different mathematical apparatus with different indicators, although
they also have some common features.
1.1. The current state of the problem at home and abroad
The prediction model is representative of such indicators, which are characterized by very
good resolving power. This means that predictive models are capable of distinguishing the
indicators of prosperous and lame-duck prosperous businesses and are able to map inspected
plants into one of two groups by statistical methods, i.e. into the group of solvent firms or into
the group of enterprises threatened by insolvencies.
The issue of forecasting financial situation of enterprises is a relatively young field of
scientific research. Its origin dates back to the 30s of the 20th century. Prediction models of
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the financial situation, however, appeared only since the late 60s. It had been more than forty
years since the publication of the first models and from these times, the methodology has
undergone significant development, but even by this time there is no common view on the
issue which specific indicators are the most reliable for forecasting of future insolvency.
There are currently a large number of prediction models that have been developed in different
countries, from different periods, financial data, and based on a sample of different businesses
and industries. There is no general prediction model that would be suitable for predicting the
financial health of all businesses. Each model is applicable, but only in a certain economic
environment, at certain time and only for a certain segment of businesses. We can therefore
conclude that there is not such a universal prediction model that is independent of time and
economic environment.
1.2. Development of prediction models in the world
In the beginning of the 20th century which is considered to be the period of origin of financial
prediction, there were no suitable and advanced statistical methods or computers that would
have made the work of experts for enterprise financial prediction easier. The experts (e.g.
Ramster and Foster, 1931; Fitzpatrick, 1932) compared only financial ratio indicators of
solvent and insolvent enterprises. Winakor and Smith (1935) and Mervin (1942) also dealt
with the development of financial ratio indicators of solvent and insolvent enterprises.
Hickaman (1965) was interested in financial indicators of enterprises with the high volume of
property that had difficulties with payment of their long-term debts.
By the end of the 60s of 20th century were used one-dimensional statistical methods for
distinguishing solvent and insolvent enterprises. Beaver (1966) considered 30 financial ratio
indicators as relevant for forecasting future financial health of enterprises. He examined the
indicators on the basis of one-dimensional discriminating analysis. Though Beaver´s scientific
work is elementary in comparison with current advanced prognostic models developed via
artificial intelligent devices, its importance is undeniable.
Since the end of the 60s has been used multidimensional discriminatory analysis for
forecasting of financial development of enterprises. Altman (1968) based on it his famous
model. Altman´s methodology was followed in theory and practice in the USA and other
countries. They constructed models to develop forecasting models that were supposed to be
used for effective risk management and future financial development forecasting. For
example Deakin (1972) And Blum (1974) developed their forecasting models also on the
basis of multidimensional discriminatory analysis. Later in 1977, Altman, Haldeman and
Narayanan developed model ZETA on the sample of 58 solvent and 53 insolvent enterprises.
It was necessary to innovate the original forecasting models for various reasons: change in
economic environment; higher number of bankruptcy in big enterprises required new model
because the previous one was developed on the sample of medium-large enterprises and it
was necessary to conform to the changes in accountancy standards.
Besides the above mentioned authors it is necessary to mention several experts who dealt with
forecasting of financial situation of enterprises via multidimensional discriminatory analysis,
e.g. Edmister (1972), Taffler and Tisshaw (1977), van Frederikslust (1978), Bilderbeek
(1979), Dambolena and Khoury (1980), Ooghe and Verbaere (1983), Taffler (1983), Micha
(1984), Betts and Belhoul (1987), Gombola, Haskins, Ketz and Williams (1987), Gloubos and
Grammatikos (1988), and Lussier (1995).
Logistic regression since the end of the 8és of 20th century completed and gradually
substituted multidimensional discriminatory analysis. It became one of the most commonly
used prognostic method in developed countries till the end of the 90s of the 20th century. The
first to use logistic regression for forecasting of enterprise financial situation was Ohlson
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(1980).The milestone in financial prediction was publication of the first probit model
(Zmijewski, 1984). The following bankruptcy model, by Zavgren (1985), was developed for
the USA enterprises. Keasey and McGuiness also worked with logistic regression. Their
sample was composed of enterprises from Great Britain. Among other experts who used
logistic regression for predicting financial health of enterprises belong Collins and Green
(1982), Gentry, Newbold, Whitford (1985), Aziz, Emanuel, Lawson (1988), Rudolph,
Hamdan (1988), Gloubus and Grammatikos (1988), Platt & Platt (1990), Ooghe, Joos, De
Vos (1991), Lussier (1995), Hunter, Issachenkova (2001).
The methodology of financial analysis prediction is being permanently developed which is
proved by the fact that in the field of mathematic-statistical methods have been taken
important steps in recent years. The results of experiments in the area of artificial intelligent
devices pose new challenge for economists. Neuron systems represent more reliable financial
prognosis in comparison with mathematic-statistical methods such as discriminatory analysis
and logistic regression.
Odom and Sharda (1990) were the first to use neuron systems based on evolution algorithms.
They compared performance of back-propagation system with the results of discriminatory
analysis. They concluded that the neuron systems are more reliable. Via the use of artificial
intelligent devices methods – neuron systems – also cluster analysis started to be favoured
while predicting future financial health of enterprises.
Self-organizing maps (SOM) enabled to cluster database with unknown output into either
solvent or insolvent groups (Kohonen, 2001). Kiviluoto was the first to use self-organizing
maps for prediction of financial health of Finnish enterprises. Neophytou and Molinero
(2004) used multidimensional scaling.
1.3. Predictive and creditworthy models in V4 countries
In Central Europe there were several studies dealing with the issue of forecasting the financial
situation of enterprises operating in the business environment of Central Europe. In the Czech
Republic there are known multidimensional discriminatory functions by such authors as
Neumaierová and Neumaier (1995, 2005) stating indices IN95, IN99, IN01 and IN05. First
surveys in predicting financial development enterprises operating in Hungary are associated
with the name Virág (1996). There have been several researches in this field also in the
Slovak Republic. However, it is necessary to say that the authors have worked – due to the
limited access to data – with relatively small sample. The first can be mentioned Binkert
(1999), who proposed multidimensional discriminatory function for German and Slovak
companies. In the given period [1994 – 1997, authors´ note], the Act on Bankruptcy did not
operate effectively, therefore granting the status of undertakings as prosperous or slack was
problematic (Zalai, 2000). The so-called CH-index whose author is Chrastinová (1998) is also
known. This model was the first in Slovak discriminatory function oriented at predicting
financial development of farms. Another author who has dealt with forecasting the financial
condition of Slovak farms is Gurčík (2002). At present, Kabát (2011) deals with the issue of
predicting financial health of Slovak enterprises in the form of modification of Altman
methodology in Slovak conditions.
2. Data and methodology
Presented performance model was developed on a database of financial ratios of 233 Slovak
enterprises. Examined sample of enterprises was profitable before, during and after the global
recession, while the profitability of enterprises recorded only slight yearly fluctuations. This
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fact points to the resilience of the studied sample of enterprises against the crisis. Sample
firms operated in different sectors and regions of Slovakia.
Ratio indicators database of profitable companies for 2011 is derived from the database of
absolute indicators in 233 companies that have achieved positive profit for the year after tax
in the examined financial year. From their financial statements, prepared in accordance with
Slovak accounting regulations, we selected 55 financial ratios. All businesses with poor
results (negative profit, the extreme values of flow debt etc.) were excluded from the total
database.
Database of financial indicators of Slovak profitable businesses is considered to be a
representative sample. From absolute financial indicators (balance sheet and profit and loss
statement) have been calculated 47 financial ratios. We also determined the median, lower
quartile, upper quartile and the average for the entire database. As they are creditworthy
companies which have made a profit even after the financial crisis, the upper quartile of
selected financial ratios databases should be close to the upper quartile of all financial
indicators of all Slovak business enterprises, and also lower quartiles of selected financial
ratios databases should be close to the lower quartile of all financial indicators of all Slovak
business enterprises in the SR. We have found that this condition is met. As an example, we
can mention the value of the lowest quartile of flow debt of all enterprises in the SR in 2011
and enterprise database. Lower quartile of flow distress in the Slovakia in 2011 showed nearly
2.52 years and the lower quartile of flow distress (repayment period leverage ratio) of
enterprises showed database of 2.25 years. Database variables thus represent a model of the
database, which can be implemented over qualified calculations using economicmathematical methods.
3. Results and Discussion
For performance measurement and assessment of the future financial health of the company
will be required to implement into the models the requirement of financial indicators of the
effectiveness and complexity of the transformation process. We succeeded in implementation
of this requirement into our model.
By testing multiple ratios of efficiency and performance of the overall selection of indicators
calculated from real data database of businesses operating in the Slovak Republic the
verification of their choice narrowed down to 3 efficiency indicators and 3 performance
indicators . It was necessary to take into account the positive and negative side of assessment
of company performance. We considered positive to take into account: profitability of equity;
ratio of cash flow to sales; and asset turnover. With negative factors or such that adversely
affect the performance, we felt the need to take into account the connection of short-term
receivables with sales, or tying claims for repayment of debts and also cost ratio .
The model then is conceived as the result measured by the three indicators of effectiveness
adjusted for the impact of negatively operating factors contained in three intensity indicators.
Table 1: Indicators of efficiency (xi) and intensity (yi) model
Name of indicator

Calculation of indicator

Return on equity (x1)

Profit for the period after tax equity

Share of cash flow in revenues (x2)

(Profit for the period after tax + depreciation)  sales

Asset turnover (x3)

Total asset sales
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Committed short term receivables (y1)

Short-term receivables sales

Repayment of foreign resources (y2)

Liabilities  (profit for the period after tax + depreciation)

The variable operating expense (y3)

Operating expenses  sales

Source: Own processing of authors

The stated model may be simplified as follows (1):

x1  x2  x3    y1  y2  y3   HGN

(1)

Variables x1, x2 and x3, represent effectiveness indicators and y1, y2 and y3 intensity. From the
entire database of 233 businesses we found the following results.
Table 2: Characteristics of indicators database
Variables

x1
x2
x3
y1
y2
y3

Upper
quartile

Diameter

Deviation
of diameter
from
median

Median

Maximum

Minimum

Lower
quartile

0.1232

2.1874

0.0001

0.0486

0.2830

0.2183

0.0952

0.0801

5.5414

0.0023

0.0441

0.1555

0.1552

0.0751

1.4753

9.9491

0.0193

0.8851

2.2374

1.8209

0.3457

0.1645

3.8273

0.0000

0.0917

0.2855

0.2530

0.0885

4.4611

38.4448

0.0079

2.2540

7.8145

6.3175

1.8564

0.9564

1.6812

0.0497

0.8921

0.9857

0.9210

-0.0353

1.6785

10.5499

0.3506

1.2570

2.6005

2.1945

0.5159

5.5819

39.5304

0.5100

3.4992

9.0776

7.4916

1.9096

-3.9034

8.4232

-30.5246

-7.1197

-1.4100

-5.2971

-1.3937

3

x
i 1
3

i

y
i 1
3

i
3

x  y
i 1

i

i 1

i

Source: Own calculating of authors

The calculation procedure in Table 2 was made so that, for example, the median indicator x1
(0.1232) is calculated from all 233 indicators of enterprise databases and other analogical
indicators. The maximum amount of, for example, the variable y1 is the entire database i.e. the
database of 233 companies already undertaking with a maturity of more short-term
receivables exist . Each maximum and minimum entry can be in a group x1 to x3 and y1 to y3
group relate to a different company. The actual outcome resulting from equation (2):
3

3

i 1

i 1

 xi   yi

(2)

is calculated from the parameters listed in this table, that is calculated from the entire
database.
By a simple glance it might seem that the worst business in the database is an enterprise with
the outcome -30.5246 and best with 8.4232 and average enterprise is reflected by the results
of -5.2971. The principle is the fact that the sum of efficiency indicators (xi) is shown after
adjustment for the sum of performance indicators (yi). We get, however, more objective view
if we consider for this purpose the median indicators. The median of -3.9034 does not mean
that businesses located in the middle of a flat amount and more, are businesses that are
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reaching better results. And, by analogy, that in the middle equal to or less than the median
are businesses with unfavourable results.
Results are based on real database, which does not contain loss-making enterprises, but the
data are from the years 2010 and 2011, when the results were affected by the economic crisis.
If we had to assess extremely individual indicators and relate to the premise that the best
business should be the one that reaches the variables xi therefore maximum efficiency of the
entire database and performance indicators yi i.e. the lowest of the entire database, it would
have been an enterprise with the result 17.6203. The result is made up of all the highest ratios
(xi) and the lowest (yi) regardless of the undertaking. That means each indicator can be from
another company. Such an outcome is not feasible in practice and hardly achievable by
companies.
Before final definition and application of thus build model, based on the difference of two
groups of ratio indicators xi and yi, we need to complete verification of its results using matrix
models and tasks of linear programming.
It is possible to characterize the distribution of the largest value, upper quartile (UQ), median,
lower quartile (LQ) and smallest values. Such characterization provides a comprehensive
view of the distribution. Graphic characterization of data, based on five numbers, is given by
the box diagram, where the median:
 in the centre between the lower quartile and the upper quartile distribution is symmetric,
 closer to the bottom than the top quartile is distribution skewed to the right,
 closer to the top than the bottom quartile is distribution skewed to the left.
In virtually all datasets, and hence in the database, there are data that are so different from
others that they suggest the existence of some sort of error sources, which we have not
considered in theoretical assumptions , and whose incorporation into considerations may
cause only complications and wrong direction of analysis. These data are called remote data
(outliers) and we define them as data, which seem to be inconsistent with other data in a data
set. In determining outlying data we evaluate the integrity of the data set. We use the method,
which is based on quartile range (RQ), which represents the difference between the upper and
lower quartile. Value (h) is secluded, when h  LQ  1,5RQ or h  UQ  1,5RQ . In the specific
analyses which data will be classified as remote, the decision making depends on the analyst.
In the box diagram are labelled so-called very distant outliers (far outliers) – values separated
by quartiles by more than 3RQ.
On preliminary examination, and previous calculations, we can conclude that the undertakings
contained in the interval result of -3.9, i.e. above the median, will be among the companies
with unfavourable results in terms of financial performance and we can predict in these cases
quite favourable development also in the future period. Only further analysis and calculations
will definitively confirm our conclusions.
4. Conclusion
Lately, we encounter numerous methods and ways of measuring business performance.
Connections and relations between the different methods are invisible at first sight and very
complex. We have attempted to outline more than a simple model, whose application in
business practice could be easy. The model takes into account the requirements of the
implementation of other indicators of efficiency and performance. Application of the results is
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now usable in practice. This is confirmed by preliminary verification results via tasks of
linear programming and matrix models.
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Abstract
Each sector has its own characteristics that distinguish it from other sectors. The performance of each
sector participates in forming, development and competitiveness of the economy of the country. We
assume that the employment and performance of the agriculture, forestry and fisheries are closely
connected. This analysis confirmed our assumption. In terms of sectoral structure, we follow a longterm decline of persons employed in the primary sector (agricultural, forestry and fisheries), which
may be related to reducing the attractiveness of this sector. The productivity growth of individual
sectors of the Slovak economy and their competitiveness will be directly proportional related to the
ability of enterprises to respond successfully to new challenges in terms of innovation with optimal use
of productive resources.
Keywords: performance, employment, labour productivity, gross domestic product, Slovakia
JEL Classification: J21, E24, E20, Q10

1. Introduction
Each sector has its own characteristics that distinguish it from other sectors. Order to a certain
part of the national economy can be regarded as sector must carry out specialized activity
have skilled workers, as well as relevant material - technical basis. Certain part of the
national economy can be regarded as a sector when it carries out specialized activity, has the
qualified staff as well as relevant material - technical basis. The performance of each sector
participates in forming, development and competitiveness of the economy of the country
(Adamisin, 2008; Bobakova & Heckova, 2007; Liberko & Sira, 2007).
The sectoral classification by Baranik & Farkasovska (2001) arises through the inclusion of
entities that produce the same or related products and services and also through the
arrangements according to proximity of the used basic material or similar technological
processes. The sectoral structure of the national economy consists of enterprises and
organizations with the same or similar orientation.
Transformation of the economy from a centrally planned economy to a market economy has
been in virtually all countries of Central and Eastern Europe accompanied by a decline in
GDP and a decline in industrial production (Adamisin & Kotulic, 2013). The decline was
caused by a number of factors such as: deformed structure of the economy, loss of markets of
the former RVHP association, trade liberalization (and the associated formation of very strong
competitive environment).
The sector of agriculture, forestry and fishery constitutes the primary sector of the national
economy, because it provides raw materials and materials for other sectors. The importance of
the agricultural sector is primarily in ensuring the foodstuffs necessary for human life. It
provides raw materials for further production and contributes to the overall cultivation of the
country. Agriculture and fisheries have a special position within the national economy, which
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is also clear from their peculiarities, which are e.g.: biological nature of production, spatial
production, increased demands on physical work, the influence of natural conditions on the
production process and the seasonality manifesting in production. Although the agrarian
sector has undergone many changes, some problems still persist. There are problems such:
low competitiveness, low profitability, problem of ensuring the financial capital, lack of
investment, lack of transparency and fragmented ownership of land, problems with the sale of
production. The aim of forestry sector is a planned and sustainable management of forests in
Slovakia and their development. Forestry and forestry activity includes mainly cultivation
activity, mining operations, planting, hunting and other forest production. Forestry such as
agriculture and fisheries has its distinctive specifics from which the most serious
are the long production cycle lasting the several human generations and difficult natural and
production conditions. The forests are the environment, means of production, renewable
natural resource and resource of freely accessible utilities, producers of wood and other
marketable forest products but also the providers of a whole range of services of general
interest that are economically problematic appreciated (Kotulic et al., 2012). For
determination of conditions for the most appropriate use of land and the development of
agriculture in the economy of the European Union was drawn up and adopted the Common
Agricultural Policy, which is one of the fundamental but also the most complex and most
expensive programs of the European Union (Pokrivcak et al., 2006). The European Union has
already understood at an early stage that this sector is sensitive and requires a special
approach because here not apply the normal economic rules and it is also influenced by
unpredictable climatic, weather and other conditions.
The efficiency, productivity and efficient use of production factors (land, labor and capital) in
national economies as well as the problems of valuation and the right combination of these
elements in the agriculture sector are examined by a large number of domestic and foreign
authors (Chrastinova & Burianova, 2012; Papousek, 2011; Matejkova, 2008; Covaci &
Sojkova, 2006; Jurica et al., 2004; Bielik & Rajcaniova, 2004; Rosochatecka, 2002; Mathijs,
2002; Kalirajan & Shand, 2001). Productivity and production efficiency are a key concept of
economics and an integral part of economic practice. According to Frost (2005), the
performance is the ability of enterprises to evaluate investments made in business assets in
the best possible way. In the most general form, the concept of business performance
according Durkacova (2010) is used in connection with the definition of very essence of
existence of the enterprise, its success and ability to survive in the future.
2. Data and Methods
The aim of this paper is to evaluate the performance and employment of the agricultural
sector in Slovakia in relation to productivity in the reference period from 1995 to 2012. We
assume that there is a strong dependence between the performance and employment in the
evaluated sector. This analysis confirmed our assumption. Material for analysis was obtained
from the official databases of the Statistical Office of the Slovak Republic.
In the analysis, we focused on the following indicators: gross domestic product, employment,
labor productivity and employment elasticity. We observed the indicators specially for the
national economy of Slovakia and specially for agriculture, forestry and fisheries sector. The
analysis was based on the classification of economic activities (SK NACE Rev. 2) as
indicated by the Statistical Office of the Slovak Republic, where the category "A" represents
the sector of agriculture, forestry and fisheries.
Gross domestic product (GDP) at market prices represents the final result of the activities
of resident units produced during the reporting period.
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Data on total employment are expressed by the number of persons (employees and selfemployed). When constructing indicators of accounts of labor is used method of balancing comparing the supply of labor force and demand. This method consists of comparing and
harmonization of data obtained from the business surveys with data from the Household
Labor Force Survey according to ILO and ESNÚ95 definitions.
Labor productivity was expressed in euro per employee as a ratio of gross domestic product
and total employment.
The relationship of employment and productivity was analyzed by means of the employment
elasticity, which can be expressed as a ratio of the rate of growth of employment and the rate
of growth of gross domestic product during the reporting period as follows (Hudcovsky,
2013; Kapsos, 2005):
Et  ( Et 1 )
( Et 1 )
,

Yt  (Yt 1 )
(Yt 1 )
where

(1)

ε

= employment elasticity,

E

= total employment,

Y

= gross domestic product.

The employment elasticity is a numerical measure of how employment growth modifies the
growth of economic performance (see Table 1). The employment elasticity in its most basic
form serves as a useful way of examining how mutually the growth of economic performance
and employment develops over time. It can also provide a view of trends in labor productivity
and the creation of new jobs in sectors in the country and be helpful in the detection and
analysis of structural changes.
Table 1: Employment elasticity and its interpretation
GDP growth
(↓) employment
(↑) productivity
0    1 (↑) employment
(↑) productivity
(↑) employment
ε>1
(↓) productivity
Source: Kapsos (2005).

ε<0

GDP decline
(↑) employment
(↓) productivity
(↓) employment
(↓) productivity
(↓) employment
(↑) productivity

In the evaluation process were used standard mathematical and statistical relations and
numerical calculations (Kotulic et al., 2010; Meloun & Militky 2011). Due to irregularities of
some information sources were eliminated some analyzes and comparisons.
3. Results and Discussion
The economic transformation of Slovakia after November 1989 represented laying the
foundations for a market economy. To understand the assumptions of examination of the
transformation process, it requires the knowledge about the stages of transformation.
Transformation period represents the period from 1995 to 2002 and post-transition period is
represented by the years 2003-2012 (Morvay, 2005). A turning point in the development of
employment in the Slovak economy took place between 2000 - 2004. In this period was
realized a key part of restructuring of the economy. The economy of Slovakia undergone from
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the transforming economy with elements of central planning and the emerging market to the
developing market economy with trajectory of sustainable economic growth (Karasz, 2009).
Table 2: GDP, employment and labour productivity in the national economy
Total economy /
1995
1996
1997
1998
1999
2000
2001
2002
2003
Years
19319
21527
23867
26172
28109
31177
33881
36807
40612
GDP (mil. EUR c.p.)
.
11.43
10.87
9.66
7.40
10.91
8.67
8.63
10.34
Rate of GDP growth (%)
2107194 2151115 2128907 2118875 2065188 2024848 2036513 2038414 2060466
Employment in persons
Rate of employment
.
2.08
-1.03
-0.47
-2.53
-1.95
0.58
0.09
1.08
growth (%)
Labour productivity (EUR
9168
10008
11211
12352
13611
15397
16637
18057
19710
per employee)
Total economy /
2004
2005
2006
2007
2008
2009
2010
2011
2012
Years
45161
49314
55002
61450
66842
62794
65897
68974
71096
GDP (mil. EUR c.p.)
11.20
9.20
11.53
11.72
8.78
-6.06
4.94
4.67
3.08
Rate of GDP growth (%)
2055726
2088909
2132387
2176968
2247139
2203158
2169822
2208313
2209432
Employment in persons
Rate of employment
-0.23
1.61
2.08
2.09
3.22
-1.96
-1.51
1.77
0.05
growth (%)
Labour productivity (EUR
21969
23608
25793
28227
29746
28502
30370
31234
32178
per employee)
Source: Statistical Office of the Slovak Republic (2013), author’s calculations

In the monitored period from 1995 to 2012, the intensity of employment growth in the Slovak
Republic has downward trend especially with regard to the primary sector. The most
significant loss of jobs has been studied in analyzed A - sector (agriculture, forestry and
fisheries), expressed up to two-thirds decline (see Table 2, 3).
Through a direct comparison between the proportion of A - sector to GDP creation and
employment creation it is possible to determine capital intensity, which is reflected in the
subsequent labor productivity. The more marked is the difference between the proportion of
GDP in the sector and a proportion of employment, the more given sector is capital intensive
and will be reflected in high labor productivity or is labor-intensive and will be reflected in
low labor productivity. The share of employment of the agricultural sector in total
employment in the national economy continuously declined throughout the entire period. The
share of the agricultural sector to GDP creation recorded a fluctuating downward trend. From
that it can be concluded that the agriculture sector has become less labor intensive and more
capital intensive during the monitored period.
The transformation of agriculture in the Slovak Republic was carried out under conditions of
economic reform. The economic reform was accompanied by price liberalization, currency
devaluation, reducing of subsidization, financial restrictions and the liberalization of foreign
trade. The oversupply of products of the agrarian sector of Slovakia was results of the high
production potential from the past. Decrease in the number of workers was caused by fall in
production responding to reduced demand for agricultural products and also breakdown the
non-agricultural activities organized under agricultural sector so-called associated production
and privatization of many service activities (Morvay, 2009).
Table 3: GDP, employment and labour productivity in the A - sector (SK NACE Rev.2)
A - Sector / Years
GDP (mil. EUR c.p.)
Rate of GDP growth (%)
Employment in persons
Rate of employment
growth (%)

1995

1996

1997

993

1042

1123

-

4.94

7.85

201752

186536

175752

-

-7.54

-5.78

1998

1999

2000

1244

1144

10.75

-8.08

159546
-9.22
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2001

2002

2003

1240

1530

1671

1628

8.42

23.40

9.21

-2.59

140960

125877

119381

109889

100291

-11.65

-10.70

-5.16

-7.95

-8.73

Labour productivity (EUR
4920
5584
6392
7798
8114
9851
per employee)
9,57
8,67
8,26
7,53
6,83
6,22
Share of employment (%)
5,14
4,84
4,71
4,75
4,07
3,98
Share of GDP (%)
2004
2005
2006
2007
2008
2009
A - Sector / Years
1647
1591
1767
2234
2505
1934
GDP (mil. EUR c.p.)
1.20
-3.40
11.08
26.37
12.14
-22.79
Rate of GDP growth (%)
96476
95050
85918
82785
81834
77603
Employment in persons
Rate of employment
-3.80
-1.48
-9.61
-3.65
-1.15
-5.17
growth (%)
Labour productivity (EUR
17073
16740
20571
26980
30606
24919
per employee)
4,69
4,55
4,03
3,80
3,64
3,52
Share of employment (%)
3,65
3,23
3,21
3,63
3,75
3,08
Share of GDP (%)
Source: Statistical Office of the Slovak Republic (2013), author’s calculations

12817

15206

16229

5,86

5,39

4,87

4,52

4,54

4,01

2010

2011

2012

1721

2146

2040

-11.02

24.73

-4.94

73081

73023

70558

-5.83

-0.08

-3.38

23545

29392

28916

3,37

3,31

3,19

2,61

3,11

2,87

When looking for the course of the employment elasticity in the economy of the Slovak
Republic (Table 4) can be observed that the elasticity of employment was in negative values,
during the transition period. In the period after 2003, the elasticity of employment was in the
positive values, which indicate a positive response of employment to the economic growth in
the national economy.
Table 4: Employment elasticity in the national economy for reporting periods
Sector
Reporting period
Rate of employment
growth (%)
Rate of GDP growth (%)
Correlation coefficient
between employment and GDP
Employment elasticity (ε)
Interpretation of employment elasticity

Slovakia – national economy total
1995 - 2012
1995 - 2002
2003 - 2012
4.85
268.01
0.67
0.02
(↑) employment
(↑) productivity

-3.26
90.52
-0.85
-0.04
(↓) employment
(↑) productivity

7.23
75.06
0.95
0.10
(↑) employment
(↑) productivity

Source: author’s calculations

In the case of the agricultural sector, it must be noted that the elasticity of employment
reached negative values during the monitored period (Table 5). It is important to point out
that the indicator of employment elasticity in this sector need not describe the linking of the
product market and employment in the best way. A significant volatility in the volume of
production from year to year is caused by the random influence of the weather, which can
dramatically affect the production (Hudcovsky, 2013).
Table 5: Employment elasticity in A - sector (SK NACE Rev.2) for reporting periods
Sector
Reporting periods
Rate of employment
growth (%)
Rate of GDP growth (%)
Correlation coefficient
between employment and GDP
Employment elasticity (ε)
Interpretation of employment elasticity

A - Agriculture, forestry and fisheries
1995 – 2012
1995 – 2002
2003 - 2012
-65.03
105.55
-0.87
-0.62
(↓) employment
(↑) productivity

Source: author’s calculations
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-45.53
68.35
-0.87
-0.67
(↓) employment
(↑) productivity

-29.65
25.35
-0.54
-1.17
(↓) employment
(↑) productivity

4. Conclusion
The primary sector in Slovakia has undergone by the significant changes in the period from
1995 to 2012, and the mitigation of the negative difference between the proportion of GDP
and a proportion of employment in the national economy of Slovakia indicates the trend of
substitution of human labor for work of machines.
At the beginning of the reporting period in 1995, the agricultural sector employed nearly by
four percentage points more employees than was its share in GDP. Currently, the difference is
minimal, and the Slovak Republic ranked among countries with high rates of labor
productivity in this sector, in year 2012 (Hudcovsky, 2013). For a given higher rate of labor
productivity can be historically consider the transformation process. There was a significant
decay of agricultural cooperatives, which resulted in a significant reduction in the proportion
of the employed in this sector. Although the ratio between GDP and employment declined,
ultimately still greater share of employment remains, which indicates lower rate of labor
productivity in this sector compared with other sectors of the national economy of Slovakia.
So how, the economic situation is not the same within the sectors and industries in Slovakia,
similarly it is not identical within the individual regions. There are significant regional
disparities, but also other EU countries in comparison with the Slovak Republic reached
different economic results. In the current dynamic period is not possible to assess the
economic level of countries and to propose measures for improving the situation
without taking into account these disparities. In general, we can define several factors that
contribute to quality of economic life and competitiveness of the country and have decisive
impact on them. The three most significant changes that affected the nature, strength and
performance of the national economy might include: the transformation from a centrally
planned economy to a market economy, integration of the Slovak Republic to the European
Union and the implementation of structural reforms.
In the Slovak national economy but also after those performed changes, there are certain
drawbacks that prevent the entry of foreign investments, respectively more dynamic business
environment development and thus greatly affect productivity, employment and the overall
competitiveness of the regions and the whole country. Among the problem areas we could
include, e.g.: high contribution burden, a relatively high number of activities needed to start
the business, frequently changing legislation in the field of business and corruption.
The above mentioned negatives are among those that cannot be completely, quickly and
easily eliminated, but this process requires a longer-term and precise preparation. Therefore,
they are considered as barriers to the development, which burden the business entities and
entrepreneurship in Slovakia. They participate in the deformation of the business
environment, reducing freedom of entrepreneurship and negatively affecting the possibility of
increasing the productivity of the country in a dynamic European area.
The productivity growth of individual sectors of the Slovak economy and their
competitiveness will be directly proportional related to the ability of enterprises to respond
successfully to new challenges in terms of innovation with optimal use of productive
resources. The correct interpretation of the results of performance and employment in the
national economy for individual economic activities can greatly help to clarify the situation on
the labor market and thus to diagnose conditions that to a greater extent influence the behavior
of people of working age.
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Abstract
Increasing performance is one of the main attributes of success for any business. A variety of methods
are used in measuring this performance. Traditional methods are based primarily on financial
analyses, using economic fundamentals such as earnings, cash flow and profitability. The most
commonly used methods for measuring the financial performance of a company include ratios
(liquidity, activity, debt, profitability, productivity and capital market), pyramidal decomposition and
summary indicators. At present, companies are increasingly using new approaches which, in addition
to financial, also utilise non-financial performance measures. The flaw in financial data is that it
reflects the results of management decisions of the previous period, and their development is
influenced by a number of factors that cannot be specified. These include the methods of a Balanced
Scorecard and benchmarking. Part of this paper is a benchmarking comparison of two companies
involved in the distribution of food products.
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1. Introduction
Businesses at the present time find themselves in a difficult situation; besides the ongoing
effects of the economic crisis, they are facing a continuously escalating competitive struggle.
Standing up against the competition is becoming more complex and requires constant
monitoring of, and adaptation to, market requirements. Thus, pressure is constantly growing
on the efficient use of resources, reduction of production costs, improvement of business
processes and last but not least, the creation of innovation and change. Company
managements are looking for new ways and approaches to improve business performance as
well as its evaluation and management. In addition to traditional methods such as financial
analysis indicators with the requirement to maximise profits, more modern methods are
becoming increasingly popular in use, which are characterised by a comprehensive approach
to business management. These new approaches take into account the risk incurred now and
create value not only for the owners but also for other interested parties.
The bearers of a company's performance are primarily the people; the greatest influence on
the resulting performance is particularly the executives from top-level management. They are
responsible for the measurements of the company’s performance and also for its
improvement, being accountable to primarily the business owners, shareholders and other
interested parties. Measurability is absolutely crucial for managing job performance; if
something can be objectively measured, then it can also usually be improved. Performance
measurement is not merely a tool with which to describe business performance, but it also has
an activating and regulatory function. It is a tool through which top-level representatives of a
company may positively or negatively affect the behaviour and conduct of those persons who
can influence the course of the business’s operations. (Wagner, 2009)

179

2. Business Performance and its Measurement
Continuous improvement of performance should be part of the strategic management of any
business that wants to succeed in the market. Performance must be addressed by all
businesses, regardless of the sector in which they operate. A certain level of performance is
required at all levels of the organisation’s management, it is a prerequisite for achieving set
objectives and therefore should be subject to control and measurement so that performance
does not diminish and objectives may be met. One of the principles that characterises
performance is the understanding of performance as a means to achieve (or create) a benefit.
(Wagner, 2009)
Other definitions of performance are based on the concept of job performance, which is the
result of the work of person done in a given time and under given conditions. Job performance
is evaluated very generally and the expression of work performance is related to a particular
subject. (Štikar, J. et al., 1996) Measurability is absolutely crucial for the management of job
performance; if something can be objectively measured, then it can also generally be
improved. Performance criteria may relate to such factors as turnover, income, expenses, the
speed of processing a task, rejected products, productivity, etc. A suitable definition of
performance criteria is the basis for feedback (Wagnerová, 2008, pg. 12, 55). Performance
measurement also has a regulatory and activating function; it is a tool through which top-level
representatives of a company may positively or negatively affect the behaviour and conduct of
those persons who can influence the course of the business’s operations. To define the criteria
certain rules must be adhered to, such as the rule that it must relate to the results obtained, not
the effort expended, it must be under the control of the worker, it should be objective and
traceable, it must contain objective information about the results, and so on. Balanced
indicators enable the monitoring of performance to be linked through various fields, such as
the fields of the customer base, internal processes, and innovation; this integrated set of
criteria can lead to long-term financial success. (Wagnerová, 2008, pg. 47-53)
An axiom associated with performance is that an activity whose performance we assess is
target-oriented and consequently leads in the future to the achievement of a certain state or
process. A prerequisite towards a set objective is the fulfilment of the following dimensions:
- Doing the right thing; here we understand performance in the sense of a choice of
activities to be performed (effectiveness),
- Doing things right; performance is defined in terms of the way in which this activity is
performed (efficiency). (Wagner, 2009)
2.1 Traditional Methods of Measuring Performance
The “traditional” methods of measuring business performance are based mostly on economic
fundamentals, such as profit, cash flow and profitability. (Pavelková & Knápková, 2009).
Perhaps the most commonly used indicator to assess the financial performance of a company
is the profit. Indicators based on profit are characterised by a “from – to” period (Wagner,
2009, pg. 150) Profit can be expressed in various ways, such as net profit (earnings) after tax
(EAT), profit (earnings) before tax (EBT), profit before tax and interest (EBIT) and earnings
before interest, taxes, depreciation and amortisation (EBITDA) (Pavelková & Knápková,
2009, pg. 20) The most used methods that measure a company’s financial performance
include ratios (liquidity, activity, debt, profitability, productivity and capital market)
(Růčková, 2008), pyramidal decomposition and summary indicators. In a pyramidal system,
there is always one indicator chosen as the most important indicator and its analysis then
serves to identify and quantify factors affecting the selected peak. Summary indicators
represent a means of collectively assessing the health of a company through one number
which in itself attempts to include all the essential components of a financial analysis.
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Assigning weights to individual components of the indicator is then a reflection of the
significance of the financial health of the company.
Current trends in financial management are increasingly moving towards linking a company’s
financial performance of with the creation of shareholder value (Fotr, 2012, pg. 233). In the
literature, (Scarlett, 2001; Martin, J.D. & Petty, J. W. & Wallace, J.S., 2009) this approach,
which is the unification of objectives, strategies and decision-making processes of the
management with the interests of shareholders, is referred to as Value Based Management
(VBM). A very important part of this approach consists of indicators showing a strong
correlation with indicators of the capital market development - the “value indicator”, based on
corrected accounting operations. The most commonly used value indicators are economic
value added (EVA), market value added (MVA) and the value indicator (CFROI). (Fotr, J. et
al, 2012, pg. 234)
2.2 Modern Approaches to Measuring Performance
At present, many businesses, in evaluating their performance, are increasingly using new
approaches that take non-financial criteria into account. The flaw in financial data is that it
reflects the results of management decisions of the previous period, and their development is
influenced by a number of factors that cannot be specified. Developments in this area are
increasingly moving along the path of supplementing financial indicators with a number of
other non-financial indicators. These should be causally related to the strategic goals and their
achievement should be through the fulfilment of these objectives. Use of non-financial
indicators also allows the prediction of the future development of financial indicators and thus
the value of the company. (Kožená, M. & Chládek, T.)
The most widely used methods for evaluating the performance of a company the Czech
Republic at present are the Balanced Scorecard and benchmarking.
2.2.1 Balanced Scorecard
A relatively new method used in the Czech business environment is the pointer system
evaluating business performance called the Balanced Scorecard (hereinafter referred to as
“BSC”) (Kaplan & Norton, 2005, Kožená & Chládek, 2010, Miyake, 2002). In contrast to all
other methods, it not only evaluates the performance of a company at present, but links
individual indicators with the strategic management of the business. The main objective of the
BSC is then transforming the vision and strategy of the company into specific objectives,
indicators, targets and measures (Quadrat-Ullah, 2009; Rautainen, 2005). This method
distinguishes four basic perspectives of the company’s performance:






Financial Perspective, which uses financial indicators to document the economic
performance of the company in previous periods; the most important are the indicators
of profitability and liquidity.
Perspective of Customers and Markets, focusing on customers and market systems
which are important for the company; quality analysis tries to achieve a better
orientation for the company on the market.
Perspective of Internal Processes, aimed at optimising business processes according to
two main factors: needs of the customers and expectations of the owners. This area
includes monitoring the development of new processes, products and services = the
long-term aspect of value creation.
Perspective of Learning and Growth works with the company infrastructure, which is
designed to allow continuous development and learning; it covers mainly three areas:
people, systems and corporate culture. (Kaplan & Norton, 2005)

181

2.2.2 Benchmarking
Benchmarking is a tool for strategic management, which first appeared at the Xerox
Corporation in 1979. (Camp, 2006) The concept of benchmarking is a method of measuring
the performance of competitors. It is based on the word benchmark (or bench-mark, a
reference point used in measuring height points on the earth's surface). The aim of this
method is to obtain information that will help reveal the strengths and weaknesses of the
company and its competitors and that will inspire improvement. Information is gained
through constant observation and evaluation. Benchmarking as a method of measuring
competitive advantage works on the principle of comparing selected indicators of a company
with those of other top domestic and also foreign companies that operate in the same field.
(Mc. Cabe, 2001). It can also be defined as a continuous and systematic process of comparing
and measuring products, processes and methods of a company’s own organisation with those
who have been recognised as suitable for this measurement in order to define the goal of
improving their own activities. Benchmarking can be further divided into internal, where
there is a comparison between the different parts of the organisation and external, where we
compare the one company to other businesses. In addition, benchmarking can be divided into
the following areas:



Performance benchmarking, which focuses on relative performance using a selected
set of benchmarks which evaluate primarily technical parameters (price, costs, quality,
...) and is usually performed by external organisations.
Process benchmarking, which measures the performance of individual processes and
compares them with those of leading companies in the search for the best methods
(Best Practices) in implementing the processes and requires good preparation, quality
training, finding suitable partners and active cooperation. (Capm, 2006)

3. Results and Discussion
The object of this article is to conduct an external performance benchmarking comparison of
two companies engaged in the distribution of food products. These are companies that have
another legal form of business and somewhat different objectives, but operating on the same
market and in a fiercely competitive environment. The companies evaluated are Konzum, a
commercial cooperative, based in the town of Ústí nad Orlicí, and the other company, and
benchmarking partner, is Penny Market, s.r.o.
The company Konzum, a commercial cooperative in Ústí nad Orlicí, is a Czech company
primarily engaged in the retail and wholesale trade of food products, part of which is its own
production. Konzum is based on cooperative principles; at present it operates 131 stores and
employs 573 people. It is part of the company COOP, which brings together a total of 54
consumer cooperatives throughout the Czech Republic, and in almost 3,000 outlets, offers
customers a range of goods primarily from Czech producers. The company supports the Fair
Trade project, which is a global movement seeking to improve the conditions of workers in
developing countries. With products designated by that name, the consumer is assured that the
production of this product did not contribute to the exploitation of children and helps liberate
producers in developing countries from poverty.
The benchmarking partner is Penny Market s.r.o. (Ltd.) (hereinafter referred to simply as
Penny Market), which the management of Konzum consider to be their greatest rival. This is
because of a similar range of goods in the stores and a lower priced assortment of food (the
shops have a discount character). Penny Market has been operating on the Czech market since
1997, engaged mainly in the sale of food products and is a subsidiary of the international
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chain REWE Group (besides Penny Market, Billa s.r.o. in the Czech Republic also belongs to
this group). In 2012 the company won the Consumers' Choice Award - best New Product in
2012 - whereby consumers judge products on the market. Penny Market won this award with
their private label Karlova Koruna, which represents a comprehensive range of Czech food
products, made exclusively for Penny Market.
The first step in the benchmarking comparison of these two companies is to evaluate their
strengths, weaknesses, opportunities and threats in the area; i.e., a SWOT analysis.
Table 1: SWOT Analysis Comparing the Companies Konzum and Penny Market
Strengths
Konzum

Penny Market

Konzum

company history
range of high quality food
emphasis on local products
shops also in smaller
communities
- family character of shopping
- located in town centres
- sales network throughout the
entire country
- range of cheap products
- large car park at each shop
- support
from
the
parent
company
Opportunities
-

-

-

Penny Market

Weaknesses

-

greater promotion of the project
“We are at home here” (e.g.
“sampling”)
emphasis on local products (e.g.,
sampling, advertising)
discount events
introduce meat counters
emphasis on quality of the goods
enforcement of local products
larger range of fresh breads

range
is
more
expensive
compared to the chains
lower level of marketing activities
(flyers, discount events)
main customers are only local
residents

-

lower shopping culture
smaller range of goods, both
domestic and foreign
larger outlets do not have over-a
meat counter

-

Threats
-

-

-

increasing competition
higher demands on hygiene in
meat counter sales
loss of customers in smaller
villages
greater competition
location of shops (bigger
towns/cities, often outside the
centre)
poorer approach for customers
without cars

Source: Author’s work based on Mrštná, A., 2013, pg. 38-39.

3.1 Financial benchmarking of selected companies
As can be seen from Table 2, in the area of profitability, Konzum has shown very low values
(such as return on capital investments in the period 2007 to 2011 fluctuating between 3.89%
and 2.53%). Improvements could be made, for example, through the sale of redundant assets
or increasing profits.
Table 2: Return on capital investments indicators
Return on capital investments
2007
2008
(%)
Konzum
Penny Market

3.89
13.24

2.27
9.62

Source: Processed according to annual reports of companies

183

2009

2010

2011

2.59
2.87

3.03
2.82

2.53
4.07

Through the activity indicators, the company management should more closely watch the
downward trend of the total assets (the value in 2011 was 2.60 for Konzum, 3.60 for Penny
Market – Table 3); improving the values can be achieved either by reducing assets or
increasing sales. As well, the commitment of funds in stocks is disproportionately high
(turnover rate for Konzum reported in 2011 amounted to 10.28 compared to 16.23 for Penny
Market).
Table 3: Turnover rate of total assets
Turnover rate of total assets

2007

2008

2009

2010

2011

Konzum
Penny Market

2.98
3.29

3.07
2.85

2.76
2.97

2.57
2.88

2.60
3.60

Source: Processed according to annual reports of companies

The data in Table 4 document that Konzum’s debt is very low (creditor risk indicator shows
in 2011 a value for Konzum of 25.85, and 37.53 for Penny Market). The question is, to what
extent does this low debt ratio benefit Konzum, as the golden rule of balancing risk says that
equity capital and foreign capital should be 1:1. The result was, on one hand, a lower return
on equity (Dictionary of Terms, 2013), but the lower debt also meant a certain financial
stability for the company during the recession.
Table 4 : Creditor risk indicators
Creditor risk indicators (%)

2007

2008

2009

2010

2011

Konzum
Penny Market

33.53
43.43

31.72
41.53

29.92
40.96

28.06
38.54

25.85
37.53

Source: Processed according to annual reports of companies

In the area of liquidity, Konzum shows a stagnant or slightly increasing trend compared to
Penny Market, which can be evaluated positively. In the area of financial benchmarking,
“predictive models” have been selected for an overall assessment of the financial position and
performance of the companies at present and particularly in the future. These models measure
the performance of a business with one number (usually the index). The most widely used
models in the Czech Republic include the bankruptcy and creditworthiness models. The
bankruptcy models answer the question of whether the company will go bankrupt within a
certain time and not get into certain financial difficulties. To evaluate the health of Czech
companies, the IN 05 Index is often used (Vochozka , 2011, pg. 96) , and also the initial
Kralicek Quick Test (Růčková, 2008, pg. 81) . While the IN 05 index shows that Konzum in
recent years has been declining in foreign resources and interest expense, Penny Market
shows exactly the opposite and an IN 05 index indicates that this company has slumped from
a credible company into a grey area. The Kralicek Quick Test shows development of
indicators with the opposite tendency, while Konzum is slipping into the bankruptcy zone of
the company, which is mainly due to a very poor return on assets and low values of cash flow
in revenues. Here it matters that the two companies have in this area significant reserves.
3.2 Non-financial analysis of selected companies
Market shares of the companies are very similar, differing by 1.2 percentage points in Penny
Market’s favour. In the area of average wages, both companies fluctuate below the average
wage in the Czech Republic, but for Penny Market the average salary is significantly higher
(21,882 CZK compared to 15,810 CZK for Konzum in 2011). The average size of the shops is
completely different for the two companies (700 m2 for Penny Market, 140 m2 for Konzum).
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This is due to the fact that Konzum prefers smaller shops in larger numbers, while Penny
Market has large shops in larger towns and cities. In the area of customer care, Konzum could
benefit from the introduction of customer vouchers or “club cards”, which Penny Market
offers to its customers. On the contrary, in terms of support for Czech and local producers
(importers), the more favourable evaluation goes to Konzum, which has anchored this
principle in its corporate strategy. Penny Market on the other hand, tries to attract customers
with their slogan “Buy good Czech” (“Nakupujte hezky česky”), but this sometimes misses
the point when the flyer uses this headline to then offer exotic fruit. (Mrštná, 2013)
4. Conclusion
Evaluating the performance of businesses is highly beneficial for determining their current
situation and their future direction in terms of increasing their competitiveness. There are a
number of methods for measuring performance; the “traditional” methods include those which
are based primarily on financial analyses of a company. More and more companies, however,
are using more modern approaches in addition to these traditional financial methods to
measure their business performance, such as the Balanced Scorecard or benchmarking. In this
article, the benchmarking system was used to compare two companies with similar business
activities, i.e., distribution of food products. This benchmarking comparison showed that the
companies Konzum and Penny Market are quite different in many areas while in others they
have much in common.Both companies have very low levels in terms of profitability, mainly
due to the fact that they have too much of their funds tied up in inventory (for Konzum, also
in equity capital). Free funds should be able to be used more effectively (such as for the
purchase of new equipment, developing innovation, supporting human resources, etc.).
Also in the use of foreign resources for funding, both companies have substantial reserves;
their greater use could reduce their tax burden, as the interest on loans is a deductible item
from the tax base.
Konzum should consider offering “club cards” to their customers, which would not be
available only to the members of the cooperative, but should be offered to all customers. This
company can be evaluated positively, for example, in its support of Czech and local producers
(suppliers) of food products.
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Abstract
The main objective of this paper is to present and consider the tax position of foreign employee
assigned by the company for the purpose of provision of dependant activities in the territory of the
Slovak Republic. The issue of taxation of individuals is examined from the Slovak income tax
perspective and according to the international double tax treaties. The result of the paper
demonstrates the tax residency rules and righ to tax of employment income of the assigned individual
in the territory of the Slovak Republic according to the Slovak income tax law and OECD Model Tax
Convention on Income and on Capital.
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1. Introduction
Free movement and employee mobility are issues that have taken on a whole new meaning as
more and more businesses have gone global. Employees today are commonly asked to take
assignments in company locations outside their home country. These kinds of opportunities
are seen as benefits by many employees who enjoy experiencing new cultures and the multicultural exposure.
Employee mobility is going to increase also in the Slovak Republic due to the accession of the
Slovak Republic into the EU. We can talk about the free movement of foreign employees to
the territory of the Slovak Republic, however many highly qualified Slovak employees are
assigned from the Slovak companies to other EU countries. Therefore, in both cases, the tax
liability of assigned individuals needs to be taken into account.
2. Material and methods
The main objective of this paper is to evaluate the tax position of the individual, foreign
manager (further referred as “expatriate employee”), assigned to the territory of the Slovak
Republic by the foreign company registered within EU country to work for the Slovak entity
in the specific field of expertise. In order to meet the above mentioned main objective the
following particular intentions are to be performed:


consideration of tax residency rules of the individual according to the Slovak tax
legislation and OECD Model Treaty,



definition of taxable income of the individual according to the Slovak tax legislation
and OECD Model Treaty,



definition of non taxable income of the individual according to the Slovak tax
legislation and OECD Model Treaty.
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The tax residency rules of the individuals and definition of taxable and non taxable income
are scrutinized based on the selected provisions of the Act no. 595/2004 Coll. on Income
Taxes as amended and OECD Model Treaty. The analysis, deduction and synthesis method
have been taken into account in order to meet the objectives of this paper.
3. Results and discussion
3.1 Tax residency
The tax residency rules have significant impact on taxation of assigned expatriate employee.
Each country determines owns criteria for the determination of tax residence, i.e. whether the
expatriate employee is liable on their worldwide income in the respective country, or is liable
only on income derived from local sources in the respective country.
Based on the Act no. 595/2004 Coll. on Income Tax as amended (“ITA”) a Slovak tax
resident is considered an individual who:
- has a place of permanent residence (in Slovak “trvalý pobyt“) in the Slovak Republic
in case of Slovak citizens, or
-

has a permanent stay (in Slovak ”trvalý pobyt”) in the Slovak Republic in case of non
Slovak citizens, or

-

usually stays in the Slovak Republic (more than 183 days in a calendar year).

The Income Tax Act excludes from the definition of a tax resident a foreign individual who
usually stays in the Slovak Republic for the purposes of study or medical treatment or who
daily, or in agreed time periods, crosses the borders of the Slovak Republic for purposes of
the execution of dependant activities.
For the purposes of the OECD Model Treaty the term “resident of a Contracting State” means
any person who, under the laws of that State, is liable to tax therein by reason of his domicile,
residence, place of management or any other criterion of a similar nature, and also includes
that State and any political subdivision or local authority thereof, (Paragraph 1 of the OECD
Model Treaty).
According to the Commentary of the OECD Model Treaty the Paragraph 1 provides a
definition of the expression "resident of a Contracting State" for the purposes of the
Convention. The definition refers to the concept of residence adopted in the domestic laws.
As criteria for the taxation as a resident the definition mentions: domicile, residence, place of
management or any other criterion of a similar nature. As far as individuals are concerned, the
definition aims at covering the various forms of personal attachment to a State which, in the
domestic taxation laws, form the basis of a comprehensive taxation (full liability to tax). It
also covers cases where a person is deemed, according to the taxation laws of a State, to be a
resident of that State and on account thereof is fully liable to tax therein (e.g. diplomats or
other persons in government service).
3.2 Taxation of employment income under the Slovak tax law
Following the above, the Slovak tax resident is subject to personal income taxation on their
worldwide income. Where an individual is considered a non-resident for Slovak income tax
purposes, then such non-resident would be taxable only on his or her income derived from
sources in the Slovak Republic.
Under the ITA income from dependant personal activities is income from current or previous
employment, or similar relationship, where the person subject to tax carries on activities for
the payer of that income and follows orders of that payer. The income from dependent
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personal activities also includes income received in relation to former or current performance
of dependent personal activities.
According to the ITA the employment income shall include, regardless of the title thereof,
any regular, irregular, and non-recurring payments, which are paid, credited, or otherwise
granted to the taxable party earning such income (employee) by the payer of such income
(employer), or which are paid, credited, or granted in connection with the performance of a
dependent activity. Such income shall also include any income received by legal successors of
the employee.
Employment income (income from activities related to activities for which the individual is
retained) includes, among others:
 income derived from current or former employment, state-employment, serviceemployment or membership relationship or similar kind of relationship in which the
individual must follow the instructions of the payer of his or her income when
carrying out his or her work;


remuneration for the work performed by members of co-operatives as well as partners
and executives of limited liability companies and limited partners in limited
partnerships, even if they are not bound to follow instructions of another person;
income for work of company liquidators, general proxies (procurists), bankruptcy
trustees;



the salaries and emoluments earned by constitutional officers of the Slovak Republic,
public protectors of rights, members of the European Parliament who have been
elected within the territory of the Slovak Republic, public prosecutors of the Slovak
Republic, and directors of the other central public administration authorities of the
Slovak Republic;



remuneration paid to members of statutory and other bodies of legal entities; and



income from current, future or previous performance of services or in connection with
the individual’s function (office) irrespective of whether such income is provided by
the employer for whom the individual performs the services or office for which he or
she is retained or by a third party in relation to the activities performed.

The employment income does not mean only monetary remuneration for the work performed;
but it includes also fringe benefits and allowances attributable to employment regardless the
place of their provision.
Non-monetary benefits are not exempt and should be reflected in the personal income tax
base and taxed accordingly. The non monetary benefit is valued at the fair market value.
Following the above, the company car used also for private purposes, rental paid by the
employer for house or flat of the employee, bonuses paid in connection with work performed
in the Slovak Republic are examples of benefits in kinds that are considered as fully taxable
and are included into the tax base of the individual.
3.3 Taxation of employment income under the double tax treaty
In general, the territory principle is applicable to taxation of employment income based on the
internationally accepted rules of taxation as well as in accordance with the Slovak tax
legislation. This mean that the employment income of the Slovak tax non resident related to
his/her work in the territory of the Slovak Republic should be taxed in the territory of the
Slovak Republic.
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However, there is an exemption from this general rule specified in Article 15 of the respective
Double Tax Treaty (“DTT”) applicable for short and long term performance of employment
activities. The Slovak tax non-residents according to the respective DTT staying in the
Slovak Republic for the purpose of their employment are taxed on such employment income
in their country of residence (home country) and not in the Slovak Republic, if the following
three conditions are met:


he/she is present in the Slovak Republic for a period or periods not exceeding in the
aggregate 183 days in any twelve months period concerned,



the remuneration is paid by, or on behalf of an employer who is not a resident of the
Slovak Republic, and



the remuneration is not borne by a permanent establishment or a fixed base which that
the employer has in Slovak Republic.

This means in case of non-Slovak citizens, if the individual is physically present in the Slovak
Republic less than an aggregate of 183 days in the calendar year and the remuneration is paid
by (or on behalf) of an employer who is not a resident of the Slovak Republic, or the
remuneration is not borne by a permanent establishment or a fixed base situated in the
territory of the Slovak Republic, the employment income of the individual received for the
work in the territory of the Slovak Republic would not be taxable in the Slovak Republic.
If any of three conditions mentioned above is violated, the income earned by the assigned
individuals for the work performed in the territory of the Slovak Republic is subject to Slovak
taxation. Provided that the non Slovak citizen remains the tax resident of home country in
such case he/she will be deemed a Slovak tax non resident for the applicable tax year and
hence only Slovak source income, (e.g. income attributable to the assignment/employment in
Slovakia), rather than worldwide income, will be taxed in the applicable year in the Slovak
Republic taking into account provisions of the relevant DTT, if applicable.
3.4 Personal Income Tax rate
The employment income is subject to a progressive personal income tax at the rate of 19% or
25%, depending on the amount of the annual income received by the individual in the
respective taxation period. For the year 2014 the threshold amounts to EUR 35 022,31, i.e. the
income up to the amount of EUR 35 022,31 will be taxed by 19% and the remaining part
above the threshold of EUR 35 022,31 will be taxed by 25%.
3.5 Tax allowances
In general, according to the ITA the tax allowances (personal tax allowance and spouse
allowance) can be claimed on employment income (active income). The tax allowances can
be claimed by the Slovak tax residents sharing a household with a spouse and Slovak tax nonresidents who receive at least 90% of their worldwide income derived from Slovak sources.
It should be noted that application of tax allowances is limited by the amount of income
received by the individual. No deductions are allowed if an individual received annual income
over EUR 35 022,31 in the year 2014 during the relevant taxation year.
3.6 Filing of personal income tax return of individual
A personal income tax return shall be filed by an individual whose income exceeded EUR
1 901,66 for the year 2014, in the relevant tax period, unless the individual only earned
income that is subject to withholding tax or income which is tax-exempt.
The taxation period of individuals is a calendar year. The personal income tax return shall be
filed within three months after the year end, i.e., on March 31 of the following calendar year.
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The deadline for filing of personal income tax return can be extended by an additional three
months (30 June) based on the notice on extension sent to the tax authorities by 31 March
2014 at the latest. Should the taxpayer have income from foreign sources and file notice on
extension of time to file with the tax authorities, the deadline for submitting the tax return and
payment of tax due can be extended by another three months (30 September).
4. Conclusion
Following the above mentioned, the taxable status of the individual assigned to the territory of
the Slovak Republic in the respective taxation period during his/her presence depends on the
duration of their stay in the territory of the Slovak Republic and the tax residency rules.
It is obvious for the employment income received by the individual assigned to the territory of
the Slovak Republic that for the respective taxation periods, (i) the employment income
received for the work is not taxable in the territory of the Slovak Republic provided that the
provision of the Article 15 of the respective DTT are met, or (ii) he/she is liable only from the
Slovak source income, i.e. only the employment income received for the work provided to the
Slovak entity is taxable in the Slovak Republic. The later applies only in case when non
Slovak citizen remains to tax the worldwide income in home country, i.e. the non Slovak
citizen is considered as tax resident in home country. In such case the employee is considered
in the Slovak Republic as Slovak tax non resident and his/her income should be declared in
the personal income tax return submitted with the Slovak tax authorities at required deadline.
The taxation period of individuals is a calendar year. The personal income tax return shall be
filed within three months after the year end, i.e., on March 31 of the following calendar year.
The deadline for filing of personal income tax return can be extended by an additional three
months (30 June) based on the notice on extension sent to the tax authorities by 31 March
2014 at the latest. Should the taxpayer have income from foreign sources and file notice on
extension of time to file with the tax authorities, the deadline for submitting the tax return and
payment of tax due can be extended by another three months (30 September).
The employment income does not mean only monetary remuneration for the work performed,
but it includes also fringe benefits and allowances attributable to employment regardless the
place of their provision. The non monetary benefits (such as the company car used also for
private purposes, rental paid by the employer for house or flat of the employee, bonuses paid
in connection with work performed in the Slovak Republic, etc) are examples of benefits in
kinds that are considered as fully taxable in the Slovakia and should be included into the tax
base of the respective individual.
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Abstract
The aim of the paper is an attempt to present a systematic approach to catastrophic (disaster) risk in
agriculture. The paper presents a comparative analysis that depicts the problem how farmers and
policymakers deal with this category of catastrophic risk on the basis of examples of Canada,
Australia Spain and Netherlands. The article also discusses the case of agricultural crisis caused by
African Swine Fewer (ASF) in Poland (in the spring of 2014), providing a detailed proposal of
systematic approach to catastrophic risk management. In the case of catastrophic events a defined list
of tasks for public administration should be set. Final results of public measures depend on
cooperative chains between the various authorities, quality/stability of the public administration,
objectives/strategies, ability to absorb different exogenous shocks, e.g. epidemics of animal diseases.
Development of insurance instruments in agriculture leads to the crowding out effect ad hoc
payments.
Keywords: catastrophic risk, risk management, agricultural finance, agricultural policy
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1. Introduction
Nowadays agricultural sector may be treated as a very risky part of economy (Hardaker et al.,
2004). Furthermore, different types of risk have been play a significant role, given decisions
connected with farm management (Benni et al., 2012). There are several various definitions of
“risk”. One of the basic definitions of risk (in general) underlines that risk refers to “the
degree to which an outcome can deviate from which is expected” (Barry & Erlinger, 2012, pp.
118-119). Furthermore, risk may be described “a facet of hazard and is endogenous to the
ability of cope” (Garrido & Bielza, 2008, p. 79). On the other hand, the strong connection
between agricultural output and natural conditions results in a high expression of farms to
various and diverse risk factors. There are several various classifications of risk affecting
agricultural activities (Musser & Patrick, 2002; Berg & Kramer, 2008; Barry & Ellinger 2012;
OECD, 2011). What abovementioned classifications have in common is underlining the link
of agricultural sector to natural conditions. In addition, agricultural holdings deal with risk
factors that have sources in “unpredictable components of business environment” (Berg &
Kramer, 2008). A comprehensive approach was represented by OECD’s “matrix typology”
that aggregates all categories of risk for each level of expression (micro or idiosyncratic,
mezzo level, macro or systemic risks) (OECD, 2011). This is an attempt to cross typology
with a dimension describing the strength of impact of risk. Furthermore, Cafiero et al. (2005)
developed a concept of “Risk Box” where three dimensions of risk (frequency, intensity,
correlation) are interrelated. Hardaker et al. (2004) put an emphasis on the border between
business risk (originating from unpredictable nature of production, uncertainty of prices,
unexpected events concerning farm operators and instable policy environment) and financial
risk (in a broader sense, relating to how agricultural holding is financed).
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Risk management (RM) should be treated as an important part of farm management. The
systematic approach to RM include three categories of elements: risk sources, farmers’
strategies and government policies (OECD, 2011; Melyukhina, 2011; Kimura & Antón, 2011;
Antón & Kimura, 2011). Rationales for public involvement in RM stem from welfare gains
that may be emerge in two ways: (i) measures to foil negative consequences of natural
disaster, (ii) income stabilising policies (Berg & Cramer, 2008). The state faces with the
problem of market failure that results from information asymmetries (moral hazard with
adverse selection problems) and high level of transaction costs covering gathering
information or pooling systemic risk (Meuwisssen et al., 2001). Consequently, policymakers
have use a set of various measures to deal with risk (including both ex-ante and ex-post
instruments): opening infrastructure for risk management (e.g. legal framework for
agribusiness commodity exchanges, support for insurance policies/saving accounts, market
interventions) (OECD, 2011). Given a holistic/multidimensional approach to RM, policy
actions include risk reduction/ mitigation, as well as risk coping. Policy actions concerning
catastrophic risk base on a combination of both ex ante measures that are designed mainly as
ad hoc payments and ex post policies (OECD, 2011; Antón & Kimura, 2011; Antón et al.,
2011; Kimura & Antón, 2011; Melyukhina, 2011).
Catastrophic (disaster) risk seems to be a very important part of area of RM in the agricultural
sector. It may be defined as a low-probability event that results in major and typically
irreversible losses with negative impact on economic results (Chichilnisky, 2000).
Furthermore, catastrophic risks in agriculture can lead to problems with cash flow destruction.
Consequently, financial implications of catastrophic risk include financial distress and
probability of bankruptcy (Ogurtsov et al., 2008). The category of catastrophic risk in
agriculture is broad and covers all aspects associated with plant and animal diseases, as well
as climate events. This results from range of the set of actions to be taken, responsibilities of
governmental agencies (Melyukhina, 2011).
The aim of the paper is an attempt to present a systematic approach to catastrophic (disaster)
risk in agriculture. The paper presents a comparative analysis that depicts how farmers and
policymakers cope with this category of catastrophic risk based on examples of Canada,
Australia Spain and Netherlands. Such a selected sample of countries illustrates various
approaches to catastrophic risk management in agriculture. The article also discusses the
detailed case of agricultural (agribusiness) crisis caused by African Swine Fewer (ASF) in
Poland (in the spring of 2014) as the example of catastrophic risk management (including
regulations of Common Agricultural Policy). The paper concludes with recommendations for
policymakers.
2. System approach to catastrophic risk in agricultural sectors in Canada, Australia, the
Netherlands and Spain
Table 1 shows that there are various strategic options that may be designed to deal with
catastrophic risk. Particular attention should be paid to risk transfer measures, including
financial instruments - catastrophe bonds (CAT). This results from a wide variety of
advantages of using CAT bonds, such as: (i) price stability over long-term period, (ii)
guaranteed payments, (iii) risk transfer to third part, i.e. financial investors, which means
more easier management processes than a government reserve (Kunreuther & Heal, 2012). It
seems to be necessary to analyse factors explaining why economic agents (including farmers)
are reluctant to protect themselves against disaster event. This results from budgeting
heuristics, particularly mental accounting (Thaler, 1999) and hyperbolic temporal discounting
(Loewenstein & Prelec, 1992). According to recommendations of international organisations
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(e.g. World Bank), preferable institutional form of risk management in agriculture would base
on public-private partnership (PPP)22 (Soliwoda, 2013b).
Table 1: Risk Management Strategies to deal with general catastrophic risk
Type

Scope

Examples

Regulations/contracts

 Well-designed regulations to reduce the
likelihood of a catastrophic event
 Long-term financial responsibility for
investing in mitigation
 Short-term incentives for economic agents

Coordination policies

 Inspection process

Risk Transfer
Instruments

 Financial products supplementing traditional
insurance and reinsurance products

 Legal acts
 Contingent bonuses, reduced
taxes and/or subsidies for
several years
 Reduced insurance premiums
coupled with loans
 Regulatory agencies
responsible for veterinary
inspections
 Catastrophe bonds (CAT) associated with a
parametric/indemnity trigger

Source: adapted from Kunreuther & Heal, 2012

The scope of policy instruments addressed to dealing with disaster risk depends on the model
of agricultural policy. The Netherlands and Spain, as Member States of European Union, own
limited possibilities to introduce new national regulations. EU Member States are affected by
Common Agricultural Policy that set strategic goals for development of European agricultural
sector (particularly, articles to articles 107 and 108 of the Treaty on the Functioning of the
European Union) (Antón & Kimura, 2011). Canadian model of agricultural policy aims at
income stabilisation through various programmes (AgriStability, AgriInsurance) (Soliwoda,
2013b). Dutch agriculture is characterised by a high degree of specialisation, mainly in dairy
and pig production, horticulture, whereas Spanish agricultural sector base on small-sized
family-owned farms (Melyukhina, 2011; Antón & Kimura, 2011). Significant differences in
climate conditions lead to various production profiles in abovementioned states: Spain is
known as a global producer of citrus fruits, vegetables, cereal grains and olives, the
Netherlands - vegetables, milk and pig meat (exporter of processed products), Australia - beef
meat, lamb meat, wool, milk (as well as dairy products), whereas Canada specialises in
production of grains and oilseeds, as well as red meats (Food and Agriculture Organization of
the United Nations [FAO], 2014).
Table 2 presents how each of analysed countries develops institutional environment (legal
acts, institutions, governmental programmes etc.) in order to deal with catastrophic risk in
agriculture. It should be noted that Spain where droughts are treated as a very important risk
factor base on ad hoc compensation payments made by a state agency ENESA. It is
responsible for farmer risks and adverse events, in addition, this organisation deals with ad
hoc payments. Particular attention should pay to extraordinary fiscal measures and credit
concession23 addressed to soften negative consequences of exogenous shocks affecting
agricultural production. In Canada a modern approach to systemize disaster aid refers to the
AgriRecovery. This program involves both federal and provincial institutions. Various
22

The good example was launching the programme titled Private Sector Risk Management Partnership
(PSRMP) by Agriculture Financial Services Corporation (AAFC) - governmental agency dealing with payments
for agricultural sector. Canadian experience may be useful for designing similar actions in EU (Antón et al.,
2011).
23
In Spain Ministry of Economy and Finance (MEH) implements fiscal measures after a proposal from the
Ministry of Environment, Rural and Marine Affairs (MARN), whereas the public bank ICO is responsible for
interest concessions (Antón & Kimura, 2011). In turn, the public company SAECA deals with loan guarantees
(Sociedad Estatal de Participaciones Industriales [SEPI], 2013).
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measures that may trigger by natural or disease events under AgriRecovery are directed to
small farms. The Canadian Food Inspection Agency deals with process of risk management
concerning protection Canadian society from preventable health risks; maintaining animal and
plant regulatory regime (Canadian Food Inspection Agency [CFIA], 2014). In Canada there
are various federal (such as Transition Industry Support Program (TISP), the Farm Income
Payment (FIP), the Cost of Production Payment) and provincial programmes (Alberta Farm
Income Assistance Program, the Ontario Grain Stabilisation Payment and the Farm Income
Support Program in Nova Scotia) financing ad hoc disaster payments (Antón et al., 2011;
Seguin, 2012).
Table 2: Institutional environment for catastrophic risk management in agriculture in selected
countries
Countries

Natural disasters

Plant diseases

Animal diseases

Australia

National Disaster Relief and
Recovery Arrangement
(NDRRA); National
Drought Policy (NDP)

Bio-Security Partnership
Arrangement

Bio-Security Partnership
Arrangement

Canada

Initial crop insurance
payments
from provincial crop
insurance agencies; crop
insurance after harvest to
compensate for actual loss;
AgriRecovery Program

The same as in the case of
natural disasters (weather
events)

Animal health - Canadian
Food Inspection Agency
(CFIA) with local
agencies – herd or
flock eradication; initial
compensation on a per
animal
basis; food safety event –
CFIA
Particularly, disaster
relief payments; tax
concessions

Assistance under “Law on
The same as in the case of
Disasters and Severe
natural disasters;
Accidents”; disaster relief
particularly, multi-peril
payments;
crop
multi-peril crop
Insurance (MPCI)
insurance
- insurance premium
- insurance premium subsidy
subsidy for
for
producers
producers; tax concessions
Ad hoc direct compensation;
The same as in the case of
Contagious animal
Spain
interest and guarantee
natural disasters
diseases policies,
concessions for loans and
implemented within the
extraordinary fiscal
CAP framework
measures; irrigation policy
addressing water scarcity
and drought risk
Source: adapted from Antón et al., 2011; Melyukhina, 2011; Kimura & Antón, 2011; Antón & Kimura, 2011
The
Netherlands

As presented in table 2, in Australia governmental measures are directed to cope with disaster
risk by means of the National Disaster Relief and Recovery Arrangement (NDRRA) and the
National Drought Policy (NDP) (Productivity Commission, 2009; Nicholson et al., 2011). It
should be noted that there has been a slight shift from policy of financial aids to a very
specific measures designed to the most serious problems. Australian model of agricultural
policy focuses on support for free-market mechanism, reducing more and more the role of
financial interventionism. This results from the fact that particularly droughts have been a
very serious risk factor. Given climate/weather conditions in Australia, NSDRA is designed to
compensate losses caused by natural disaster (excluding droughts)24 (Productivity
24

Particular attention should be paid to the fact that only government declaration of Exceptional Circumstance
(EC) enables a region to participate in Exceptional Circumstances (Kimura & Antón, 2011).
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Commission, 2009). Australian government does not treat plant/animal disease as element of
category of “catastrophic risk”. It is worth noting that Australia approach to soften negative
consequences of diseases is based on a public-private partnership that is designed for the
domestic quarantine measures (as “Bio-security Partnership Arrangement”) operated by
Animal Health Australia (AHA) and Plant Health Australia (PHA) – non-profit public
companies. These entities offer “a specific compensation scheme for animals and plants
destroyed in the process of emergency responses to diseases” (Kimura & Antón, 2011).
Dutch model of catastrophic risk management in agriculture is slightly different (table 2).
Given a strong market-oriented model of Dutch agriculture, tax policy includes some
preferential solutions, e.g. reserves based on deductions from taxable income. On the other
hand, catastrophic risk related to plant and animal diseases is associated with a list of
particular organisms (list A, zoonoses, Q-organism) (Soliwoda, 2013a).
Table 3 presents a typology of various governmental measures referring to catastrophic risk
management in agriculture. According to OECD, all measures may be divided into following
groups: ex-ante, decided ex-post, triggered ex-post. It should be noted that government
measures may be threefold: support of market incentives, risk reduction and mitigation,
coping with risk (Melyukhina, 2011). In each of analysed countries the role of R&D
institutions (related to risk management) has become more significant. On the other hand,
traditional forms of ad hoc payments maintain important ex-post instrument. Although the
quality of farmers’ financial education has been improved and risk management techniques
have become more popular amongst farmers, ad hoc payments will remain an important
measure related to dealing with catastrophic risk.
Table 3: Government measures connected with catastrophic risk in agriculture in selected
countries
Countries

Ex-ante instruments

Australia

Support for futures
exchange market; tax
preferences; support for
R&D (financed by levy
organisations); bio-security
measures
Prevention/alert of
animal diseases; support
for R&D

Canada

Decided ex-post
instruments
Emergency response
(partly by National
Drought Policy
NDP))

Triggered ex-post
instruments
National Disaster
Relief and Recovery
Arrangement
(NDRRA)

Disaster Aid
(AgriRecovery)

Tax system
- decided
ex post; ad hoc
compensation
and support measures;
border measures and
compensation in case
of diseases
Co-financing of
epidemics

The Netherlands

Support for research
infrastructure in the area of
risk management (e.g.
WUR); disease prevention;
insurance subsidies
(including multiple-peril
crop insurance)

Credit guarantees;
ad hoc catastrophic
aid

Spain

Prevention/alert of animal
diseases; insurance private
public partnership; insurance
database; training
(insurance); subsidies to
insurance

Tax system/social
aid for farm
operators
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Ad hoc compensation
payments; border
measures &
compensation in case
of
diseases

Source: adapted from Antón et al., 2011; Melyukhina, 2011; Kimura & Antón, 2011; Antón & Kimura, 2011

3. The case of agricultural crisis caused by African Swine Fewer in Poland (in the spring
of 2014) as the example of catastrophic risk management
3.1. Pig market and meat industry in Poland – current situation
The pig population reached 10.994 million in the end of November in 2013 (less by 1.2% than
one year ago). The abundance of most groups of the structure of the pig herd decreased
significantly, including the group of pregnant sows (5.8%). However, there was a slight
increase in the number of porkers (weighing 50 kg or more) by 1.5%. Individual farms kept
8,798.2 thousand pigs (80.0% of the national pig population). In this group of households the
pig population has shrunk by 281.7 thousand (i.e. by 3.1%). The decrease in the number of
pigs in the end of November 2013, compared with the state noted one year ago, occurred in 13
regions. The largest decline in the pig population (over 10%) was reported in regions as
follows: Małopolskie (12.6%) and Opolskie (11.5%). In turn, the pig population growth was
recorded in following regions: Wielkopolskie (by 6.0%), Mazowieckie (3.4%) and Lubelskie
(0.2%) (GUS, 2014).
Having reached a peak in early September 2013, EU pig prices began to go down in the
autumn and winter (BREX & AHDB, 2013). The serious problems at this market resulted
partly from introduction of by Russia on January 29, 2014, the embargo on imports of pork
meat from the EU countries. For the European Union, particularly Poland, this means cutting
off one of the most important export food markets. In 2013 exports from the European Union
to Russia amounted to 808 thousand tonnes of pork, which accounted for 25% of total EU
exports. As a result of international embargo, Polish pork meat cannot be sold to China,
Korea, Japan and other members of The Eurasian Economic Community Customs Union
(including Belarus and Kazakhstan). The abovementioned embargo resulted in a rapid decline
in prices across the European Union. In Poland the fall in prices was deeper in other EU
countries. In February of 2014, the average price of pig class E expressed in euros amounted
to 151 euros per 100 kg slaughter weight was lower than in January by 5% and 9% lower than
last year (Małkowski & Zawadzka, 2014).
In 2012 in Poland there were about 700 slaughterhouses, of which more than half had a
capacity of less than 500 pigs per week. Only 5% of slaughterhouse had capacities about 5000
pigs per week. There has been a noticeable reduction in slaughterhouse in recent years due to
the decline in the number of pigs. In addition, the growing trend was noted in slaughter cattle
imports which increased 26 times. This does not lead to a general improvement in the
situation of domestic supply for pig meat (Blicharski & Hammermeister, 2013).
The Polish pig market may be considered perfect competition market. A major issue remains
a very weak horizontal and vertical integration, which means a high level of fragmentation
(dispersion of suppliers) and weak bargaining position at the market. The next problem is
connected with short-term significant price instability. As a result, there is a strong need to
create clusters and producer groups (all over the country) and support for running the Polish
stock exchange for pig market (with forward and futures contracts). Cooperating farmers
would be able to reduce transaction costs. Hence, there are urgent measures and budgetary
support aimed to motivate manufacturers to create groups and clusters (Szymańska et al.,
2012).
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3.1. Outbreak of African Swine Fewer in Poland25
Outbreaks of ASF were reported in the Russian Federation (in Rostov, Voronezh and
Volgograd regions), further, in 2012 - in the Ukraine, in 2013 - in Belarus, in 2014 - in Poland
and Lithuania. Polish veterinary inspection (IW) reported to the European Commission two
cases of ASF of wild boars (in Podlaskie Voivodeship, along the border with Belarus)
(Department of Environment, Food and Rural Affairs [DEFRA]…, 2013; Department of
Environment, Food and Rural Affairs [DEFRA]…, 2013).
On February 26, 2014, Polish authorities introduced restrictions in the surrounding areas.
Veterinary inspection (IW) confirmed that pork in Podlaskie Voivodeship is healthy and ASFuninfected. However, trade restrictions led to a significant increase in weight of animals at the
market. This may cause serious problems with animal welfare. The approved program could
be launched under the new rules of the Common Market Organisation (Reg 1308/13) in the
field of emergency support measures agreed in the reform of CAP. Ad hoc aid (in the amount
of 3.6 million euro) will come from the current budget reserve and not from the emergency
reserve, within the framework of the CAP reform. Consequently, manufacturers from
restricted zones could receive payment (in the amount of 35.7 euros per 100 kg carcase
weight) for pigs that had been slaughtered from 26 February. Financial compensation will be
limited: to 100 kg per carcass and maximum of 20 thousand tonnes in total. As a result, a
maximum level of support has to be limited to the amount of 7.1 million euros, of which 50%
financed from the EU budget. Support Plan will apply to animals slaughtered from February
26, in order to cover the losses incurred by producers on the introduction of restrictions
(Agencja Rynku Rolnego, 2014b; Ministerstwo Rolnictwa i Rozwoju Wsi, 2014).
These principles also reflect changes in areas under restrictions, approved by the Standing
Committee on the Food Chain and Animal Health on March 18, 2014. This means that
program includes pig zones "subjected to restrictions” and not “buffer zones". Therefore,
administrative measures aimed at limiting the area of contaminated and buffer zone (reduction
of 400 thousand pigs up to approx. 50 thousand animals) and tightened control of movements
of meat from these areas (Ministerstwo Rolnictwa i Rozwoju Wsi, 2014).
3.3. How to solve a deep agricultural crisis affecting the pork market?
The deep crisis in the pork market in Poland (caused by a number of factors, including the
outbreak of ASF) should be solved in a systematic way, according to a detailed plan. Authors’
program how to improve the situation in the pork market should include measures for
improving domestic demand, foreign demand for pig meat and processed products, financial
liquidity and solvency, and above all, a holistic approach to catastrophic risk management.
The following measures for external demand stabilisation may be proposed:
 submission for export refunds on products exported beyond customs territory of the EU,
only for the products withdrawn from the aid mechanism to store and exported after the
two-month storage or at the end of the contractual storage;
 intensifying efforts by Polish diplomatic missions to open other markets for Polish
exporters;

African swine fever (ASF) is regarded highly contagious and “fatal disease affecting domestic pigs and feral
pigs (including wild boar) transmitted through direct and indirect contacts, ingestion of contaminated feedstuffs
and by certain tick vector species” (European Commission, Health and Consumers Directorate-General, 2014, p.
2). ASF seems to be one of the most dangerous diseases of pigs, affecting and having a serious negative
economic impact on people’s livelihood because of the lack of vaccine and drugs against ASF (European
Commission, Health and Consumers Directorate-General, 2014).
25
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 providing export credit lines, as well as support for promoting Polish exporters by means of credit
instruments.
Sustaining domestic demand may be achieved by means of a set of following instruments:


subsidisation of collective consumption of pig meat in educational, medical, military
organisations and food banks;
 providing subsidised loans for private buying, storage of pork meat, use of pigs from the
buffer zone for processing;
 national promotional campaign in the media with a clear and transparent communication
to Polish society that pork meat available on the market is safe for consumers from the
point of view of ASF (Costard et al., 2013);
 other ad-hoc publicity measures that should be a joint initiative of professional
organizations, including pig farms and meat plants; traditional and organic processed
products (such as smoked sausages) should be underlined ;
 intensifying use of actions administered by Agricultural Market Agency (ARR) in
Poland26;
 applying for aid mechanism for private storage of pig meat; this mechanism is launched
by the European Commission, “when the price for pig carcases on the EU market,
determined on the basis of the prices recorded in the Member States falls below 103% of
the basic price and is likely to remain at this level” (Agencja Rynku Rolnego, 2014a), on
the other hand, deterioration of the technological characteristics of frozen meat should be
considered.
A set of instruments supporting liquidity/solvency stabilisation for farms affected by ASF
may include:





postponement and deferral of public liabilities (including taxes, social and health
insurance contributions) from farmers located at special zones;
ensuring by Agency of Restructuration and Modernisation of Agriculture (ARiMR)
preferential loans for on the buying-in, storing, processing of pork, restore production and
possible assistance in the repayment of loans to farmers most affected by ASF;
prudent and thoughtful dissemination amongst farmers innovative instruments, insurance
financial products (Meuwissen et al., 2003), as well as mixed (hybrid) instruments, with
participation of state:
offering individual accounts for the purpose of income stabilisation (the model
of the Canadian AgriStability), where both farmers and public agencies participate,
lost income is determined on the basis of the surplus in a given year directly to the
deviation from the mean for the last five years (Agriculture and Agri-Food Canada,
2014);
supporting for development of price insurances covering agricultural productssuch instruments operate on a pilot basis as products of LRP and AGM in the U.S.;

26

This includes mechanisms "Support for promotional activities and information on the markets of agricultural
products", "European table - Tradition, Modernity and Quality," as well as "Tradition, Quality and European
taste". These measures are aimed at increasing exports of fresh/chilled beef, pork meat, processed meat products
as well. This promotion includes the U.S. market, Commonwealth of Independent States (Russia and Ukraine)
and Asia (China, Singapore, Thailand, Korea and Vietnam), although due to the strained economic relations
between Russia and the West countries of Southeast Asia, Korea, and South Africa (South Africa) and developed
African countries may be a potential market.
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introduction of instruments based public-private partnerships, e.g. solutions
that may be similar to Private Sector Risk Management Partnership (PSRMP)
(Soliwoda, 2013a);
supporting for development of sector insurance mutual funds, following Dutch
solutions by means of legal and administrative ease acts (Soliwoda, 2013b);
disposal of hypertrophied pigs;
diversification of production – as a proposal for pig farms at risk of losing liquidity.

4. Conclusions
It should be recommended for policymakers to base on a systematic/holistic approach to risk
management (including catastrophic/disaster) in the agri-food sector. This refers also to pig
farming with pork meat processing and crisis situations. The abovementioned systematic
approach includes a bundle of ad hoc assistance, CAP instruments designed for income
stabilisation (e.g. direct payments), livestock insurances (with premium subsidies), innovative
systems of revenue insurance, as well as education concerning disaster risk management27. In
the case of catastrophic events a defined list of aims/goals/measures for public administration
should be set (for example, the criteria for payment, good governance practice, defining the
term of disaster, depending on the impact and scale). In terms of policy instruments for
catastrophic risk management the problem of moral hazard should be included28. It is
advisable to develop a detailed schedule of activities that are priority in the case of emergency
situations at the market along with running ad hoc payments, which should be used in a very
careful way. Basing on ad hoc payments leads to distortions in the structure of production, as
well as generating excessive costs (administrative and operational cost, A&O costs).
Methods/tools referring to anti-crisis measures ought to improve. Their final results
(supposing limitation to public administration) depend on cooperative chains between the
various authorities, quality/stability of the public administration, strategies with objectives
ability to absorb different exogenous shocks, e.g. epidemics of animal diseases.
The balance between insurance products (including the multi-peril crop insurance, MPCI) and
disaster assistance (e.g. various types of ad hoc payments) should be underlined. It is
necessary to set a proper threshold that would trigger procedures concerning disaster
payments.
It should be noted that the development of insurance instruments in agriculture leads to the
crowding out effect ad hoc payments. Hence, there is a need for further research regarding the
financial instruments (CAT) to catastrophic risk management in agriculture. Achievements in
the area of behavioural finance (e.g. identifying psychological profile of farm operators 29)
may be beneficial.
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Abstract
The main objective of this paper is to show to what extent the management of private and public
companies can get clear, actionable and traceable goals and priorities through a strategy, developed
systematically and in consecutive steps and thus that its chance of success increases significantly. The
thesis also describes how companies and divisions will benefit from the systematic use of strategy
tools. Sixty-four managers of different German companies, industry sectors and company sizes were
interviewed.
According to the survey, overall, about one-third of the companies run through a systematic process
regularly. The surveyed non-profit organizations to a similar percentage as the surveyed for profit
organizations, stated that they carry out systematic strategy processes.
In this study, companies that regularly perform systematic strategy processes were compared with
companies that do not run strategy processes at all or do not run strategy processes regularly or not
systematically, both in terms of their turnover development and in terms of their EBIT margin. In this
comparison it could not be proven that companies that regularly perform systematic strategy
processes achieve better turnover growth or a higher EBIT margin than their less strategic
competitors.
Key words: strategic management, strategy tools, companies, development, success performance
JEL Classification: M21

1. Introduction
Strategic management is a discipline that is being discussed in the international management
literature since about the 1960s. The core strategy of the companies was to ramp-up, utilize
and if possible to expand their production. With increasing competition, the customer and the
market moved more and more into focus. And so did the question with which added value for
the customer a company can gain a competitive edge. Products and services could no longer
to be derived alone from the companies´ core competencies, but they had to be aligned with
the current and future success potential of the companies. The aim of strategic management is
to recognize and develop these success potentials. The point is to anticipate future
developments based on tendencies already noticeable or measurable and to control the
resources such that resulting opportunities can be exploited. This requires a good knowledge
of the markets and the technological and social developments. Employees, innovations,
processes and the organization must be aligned such that the added value, expected by the
customer can be provided at the right time. If customers detect this added value for
themselves, they will be willing to pay the demanded price, and thus to secure the company's
survival. A systematic and regular performed strategy development allows the management to
gather and summarize the necessary knowledge and supports the managers to make decisions
about the alignment and to set targets from which action plans can be derived. This makes
strategic management so valuable for businesses.
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The main objective of this paper is to show to what extent the management of private and
public companies can receive clear, actionable and traceable goals and priorities through a
strategy, developed systematically and in consecutive steps. In detail it is as follows:
 Which steps a strategy development process should consist of?
 To what extent such a process leads to understandable, clear priorities and measurable
goals and lays the foundations for targeted operational tasks?
 How far the strategy processes in private and public companies differ from each other?
 How important comprehensible strategies are, as a basis for a successful change process?
2. Literature Review
According to Müller-Stevens, G. and Lechner, C. strategic management has been an
independent discipline for about 40 to 50 years. Terms such as long-range planning and
business policy have gradually been replaced by the concept of strategic management.
Strategic management developed into a scientific discipline from the beginning of the 1970s,
focusing initially on the U.S.
In some publications Ansoff, I. is referred to as the father of the concept of strategic
management. For him, changes in the environment force companies to constantly adapt their
strategic behaviour to new conditions. He points out that the right strategy is not the only
condition for success.
According to Scheuss, R. there are two basic worlds in the field of strategic management.
One includes searching and announcing recipes for designing and developing business
successfully. Here the focus is on tools, checklists, diagrams and instructions. The other world
focuses on the tools of strategic thought and action. The understanding of causal relationships
is sharpened by a specific reflection of strategic themes. Opportunities and threats are
identified, attractive future models are developed and innovative ideas for new products and
processes are created.
Based on the management framework developed at the St. Gallen University, which was
published in 1972 by Hans Ulrich together with Walter Krieg, Bleicher, K. describes
integrated management as a combination of normative, strategic and operational
management. The three levels of management are aligned by a management philosophy that
characterizes the company's attitude to its role and behaviour in society. From this in the
company's philosophy ideas are derived about the company's position in the economy and
society by providing a benefit to identified target groups.
For Gälweiler, A. operational and strategic management are also not opposites. He sees the
intimate interactions between the two forms of management.
3. Materials and Methods
In this paper, a quantitative representative survey with standardized questions is performed by
means of an electronic questionnaire with involvement of 64 managers. The decision for the
quantitative survey was made because of the positive effects on statistical evaluation. The
target group of the survey is managers from private and public companies. These managers
are either responsible for the entire company or for the division for which they answer the
questions. The interviews have been conducted between June 2012 and July 2013.
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The statistical analysis of the survey is carried out with the help of statistics and analysis
functions of Excel for Mac 2011, a product of Microsoft. In order to determine whether
differences in the responses of the different target groups interviewed are purely
coincidental, or whether they are significant, which indicates a different behaviour or
different results of the target groups, the following statistical test procedures are used:
Chi-square goodness of fit test, chi-square independence test for nominal data, unit value
difference test (Fisher's exact test), test for the difference of two percentage values. In a
few cases, Fisher's exact test was used for tables that exceed the size 2x2. For this, the
Fisher's exact test from SPSS was used.
4. The Survey´s Results and Discussion
4.1 The Survey´s Results
From the carried out survey have been achieved following results:
Figure 1 shows how frequently the companies surveyed conduct a strategy process. At first
glance these results show that only about one-third of the companies surveyed (36%)
regularly go through a structured strategy process. 22% have a structured process, but do not
go through it regularly. 14% have either no structured process or don´t go systematically
through it. 28% have no process at all for identifying their strategic priorities.
Figure 1: The Conduct of Systematic Strategy Process

N = 64

Source: Kutscheid (2013)

We first consider private and public companies separately. 19 of the 54 private companies
(35%) regularly carry out a systematic strategy process. From the public companies four out
of ten (40 %) do this. Fisher´s exact test in Excel shows that with a significant high
probability (26.3%) both samples come from the same basic population (the significance level
was set to 10%). This means that the null hypothesis that private and public companies do not
differ in running systematic strategy development processes cannot be rejected.
Next, we consider whether the behaviour of large companies is different from the behaviour
of small enterprises. The sample includes 35 medium and large enterprises with more than
100 employees and 29 small businesses with up to 100 employees. From the medium and
large companies 19 companies (54%) regularly carry out a systematic strategy process. From
the small companies only four (14%) do this. The chi-square test shows that both samples
belong only with a probability of 0.1% to the same basic population. The null hypothesis that
bigger companies perform systematic strategy processes the same way as small companies do,
has to be rejected. Therefore, it can be assumed with high probability that medium and large
companies run regular systematic strategy processes to a significantly greater extent than
smaller companies.

206

Figure 2: Comparison of Large (>100 Employees) and Small (up to 100 Employees) Companies
Regarding the Regular Execution of Strategy Processes
100%
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50%

Regularly

40%

Not or not regularly …

30%
20%
10%
0%
> 100 Empl.
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Source: Kutscheid (2013)

The next tested null hypothesis is that proprietorships or partnerships behave exactly the same
way as corporations in the regular execution of strategy processes (significance level
10%).40% of the corporations regularly deal with strategies. This only applies to 17% of
proprietorships and partnerships. The p-value, calculated by Fisher´s exact test in Excel is
0.092, so the null hypothesis has to be rejected. One can see a clear trend that corporations run
systematic strategy processes more regularly than proprietorships or partnerships.
In the sample we can find 30 companies with offices or subsidiaries only in Germany. Eight
of them (27% regularly run systematic strategy processes. 34 companies have offices or
subsidiaries outside Germany (Europe or outside Europe). 15 of them (44%) run systematic
strategy processes. According to the chi-square test the difference between these two groups
is not significant (14.7% - significance level 10%). The null hypothesis that “companies with
international offices or subsidiaries run systematic strategy processes the same way as
companies with only national offices or subsidiaries do” cannot be rejected.
23 of the interviewed companies sell their products only to national markets. Nine of them run
regular systematic strategy processes (39%). 41 enterprises sell to international markets and
14 of this group (34%) run regular systematic strategy processes. The p-value is 0.69 (chisquare test – significance level 0.1) so that we can assume that the null hypothesis that
“companies with international markets run systematic strategy processes the same way as
companies with national markets do” cannot be rejected. Both groups do not differ in their
strategic behaviour.
Figure 3: What Strategic Tools are Used?
N = 46
multiple
answers

Source: Kutscheid (2013)

When asked about the tools used it is striking that most of the managers state that they
conduct market analysis and competitive analysis, but the specific tools for strategy
development, such as product life cycle, portfolio or scenario are either hardly used or not
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even known. As the deeper analysis shows, this is especially true for the group that did not
regularly perform systematic strategy processes.
The tools benchmarking (p-value 0.0001), scenario (p-value 0.002), Strategy Maps (p-value
0.003), risk analysis (p-value 0.01), Balanced Scorecard (p-value 0.01), Product life cycle (pvalue 0.02) and portfolio (p-value 0.04) are significantly more used by the group that
systematically deals with strategies. The SWOT analysis, however, seems to enjoy
widespread popularity (p-value 0.38). It is considered one of the more specific tools and is
used by both groups. The p-values were calculated by parametric hypothesis test for the
difference of two percentage values using the Excel function NORM.VERT.
Figure 4: Who is Involved into Strategy Process?
N = 46
multiple
answers

Source: Kutscheid (2013)

Figure 5: Comparison between Strategy Developers and Non-Strategic Companies in Respect of
their EBIT Level
EBIT >10 %
up to 10 %

Source: Kutscheid (2013)

Eleven of the 18 companies (61% - see figure 5) that have gone through the strategy process
regularly (strategy developer) generate an EBIT margin greater than 10%. 19 of the 30
companies (63%) that either doesn’t go regularly or not at all through the process (nonstrategic) also generate an EBIT margin of more than 10%. The survey shows that the
surveyed companies to a large extent achieve good profits. This applies both to the strategy
developer as well as to the non-strategic companies. With the survey, however, could not be
proven, that companies, that go regularly through systematic strategy processes achieve
higher profits than their less strategically aligned competitors.
In most of the companies the executive board carries out the strategy process. Divisional
management and department management are - if they exist - involved in many cases. In the
research, the group dealing systematically with strategy has involved employees in twice as
many cases than the comparison group (see figure 4). However, the probability calculation
with 12.9% resulted in no significant deviation (parametric hypothesis test for the difference
of two percentage values using the Excel function NORM.VERT, significance level 10%).
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Concerning the other groups involved there are some differences, but theses arise probably
because certain groups are not available in some companies. Overall the null hypothesis that
there is no difference in involvement of different groups between strategic companies and
non-strategic companies cannot be rejected.
Figure 6: All Employees are Familiar with Strategy?

N=64

Source: Kutscheid (2013)

Figure 6 shows that employees are fully familiar with the strategy in 31% of cases. In 60% the
employees are partly familiar with the strategic statements. This value is completely identical
in both groups, the one which operates systematically with strategy development and the one
which develops strategies, but does this either not systematically or not regularly. It's amazing
that even the group that develops no strategy process is very similar to the responses of the
two groups mentioned above.
Figure 7: Role of a Comprehensible Strategy in Change Management

Source: Kutscheid (2013)

In your company, is a comprehensible strategy used to convince the employees of the
necessity of change measures? This question was answered with a yes by only 31% of
respondents. In two thirds of the companies surveyed, this is only partially or not at all the
case (see figure 7). In practice, it can be observed that it is very difficult to convince
employees of the need for change, if Change Management is not based on clear,
comprehensible statements regarding the strategic direction.
To illustrate the differences between the groups, the estimates "critical and very important"
and the estimates "important and less important" were summarized. Thereafter the answers
were assigned individually to the interviewed groups. It can be seen that for the majority of
companies with systematic or less systematic strategic processes the strategy is assessed as
critical or very important for business success. In companies that perform no strategy
processes, the proportion of those who assess strategies to be at least very important indeed
declines a bit, but is still at 69%. It is surprising that in this group so many managers consider
the topic as very important and yet the question arises of why they don't deal in a more

209

professional way with this topic. Comparing these three groups, the p-value of Fisher´s exact
test in SPSS is at 0.115 and so the groups are not significantly different.
4.2 Discussion
A comparison of the results of this paper with other similar studies that have been conducted
on the topic of strategic management comes to the following discussion and conclusions:
In 2006, Alexander Huber, conducted a study on the current situation of strategic planning in
German companies. About 90% of the managers surveyed wish to have strategic planning as a
key element of corporate governance. But it is actually only used by just over half of the
managers, and only 8% of managers indicated that there is a clear strategy in their company.
57% of the managers surveyed by Huber apply a defined process for strategic planning
usually or even always. Here there are clear parallels to the carried out research’s results, in
which 80% of respondents consider strategy as very important or even critical for the success
of a company, but only 36% regularly engage in a strategy development process.
The small and medium enterprise (SME) study on the strategic competence of enterprises,
conducted in 2007 at the Institute of Research under the supervision of Wolfgang Pfau. Nearly
60% of respondents estimate the influence of long-term planning on the success of their company
to be large or even very large. Around 90% of companies say they have a strategy, at least at the
enterprise level. However, these strategies often exist only in the minds of management and are
not written down and the employees do not or only insufficiently known them.
In 2009 Egbert Kahle, together with the accounting firm Deloitte & Touche, published an
accompanying study to the Axia Award 2008 in North Germany under the title "Strategy success factor for SMEs". This study has several parallels to the above-mentioned study by
Pfau and thus to the present study. Almost all participants in the Axia Award 2008 consider
the discussion on strategies in their businesses necessary. In Kahle´s study almost 90% of the
companies deem the importance of the strategy of as "high", the remaining participants at
least as "rather high." For strategy development, there are a large number of tools and
methods. When it comes to the more specific tools such as SWOT Analysis, Portfolio
Analysis and Balanced Scorecard, they are at the front, since they are used by more than 50%
of the companies surveyed.
5. Conclusions
Steaming from the carried out research the conclusion of the submitted paper are as follows:
1. As shown above, 36% of the interviewed companies run through a structured process for
identifying the strategic priorities. This applies to for-profit companies in the same way as
to non-profit companies. Looking at larger companies with more than 100 employees then
the result will improve in favour of strategy development. Nevertheless, almost half of the
larger companies also do not regularly perform structured processes. Companies with very
high turnover (EUR 100 million) also perform to a much greater extent systematic strategy
development than companies with lower annual turnover. And the tendency of
corporations to deal with strategy is more pronounced than the tendency of proprietorships
or partnerships. This can probably be explained by the fact that in larger companies and
corporations the shareholders more frequently require proof of the strategic direction.
2. Concerning the tools used in the strategy process, the study shows that the managers
interviewed mention rather non-specific tools such as market analysis or competitive
analysis. Strategic companies here get better results, but the more specific tools are also
used in this group of only 50% of companies.
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3. In this context, the question arises of how effective systematic strategy development is for
the companies. In this study companies which were doing in systematic way the strategy
have been compared with companies which were not performing in systematic way the
strategy process both in terms of their turnover development and in terms of their EBIT
margin. In this comparison it could not be found that first group companies achieve better
turnover growth or a higher EBIT margin than the later group of companies.
4. The experience with Change Management situations has shown that a clear strategy is very
helpful when it comes to convincing sceptics and blockers of necessary changes. The
present study shows that less than one-third of the staff is familiar with the strategy in the
companies surveyed, on average. This applies equally to all groups surveyed.
5. Very interesting in this context is that nearly 40% of the managers of companies that
undergo no strategy process are convinced that their staffs are likewise familiar with the
company's strategy. Companies with a clear, systematically developed strategy in about
half of the cases manage to convince the employees of the necessity of change measures
with the help of their strategy. In the other surveyed groups this succeeds almost nowhere.
Here the worst are the public companies.
6. The participation of employees in the development of strategies has become undoubtedly
more important. Managers - especially of large multinational corporations - are often too
far away from the basis in order to identify all the operational impacts of decisions.
Nevertheless, it must be carefully considered from which point the employees have to be
involved in strategy processes.
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Abstract
The paper is devoted to the problem of low innovativeness in Poland a decade after Polish accession
to the European Union. The purpose of this paper is to compare indices of Polish, Czech and Slovak
innovativeness between 2004 and 2013 against the background of the performance in the field of
innovation of the other Member States. Studies allowed to identify the causes of low innovativeness in
Poland and the weaknesses of this innovativeness. A comparative analysis showed that the postsocialist states under study have the same innovative system weaknesses, although Poland, in this
respect, is in the worst position. This contributes to the risk of hazard to its development opportunities
in the long term, because innovativeness in the modern economy is considered to be the most
important factor of competitiveness and economic growth.
Keywords: comparison, the countries of Central Europe, the European Union, innovativeness
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1. Introduction
1.1 A look at Polish innovativeness from the point of view of a decade in the European
Union
On 1st May 2014, 10 years passed from the accession of Poland and several other postsocialist states of Central and Eastern Europe to the European Union. This is the right moment
to attempt to assess the development of Poland and its closest southern neighbours in Central
Europe (the Czech Republic and Slovakia) and to compare their achievements during this
period. The economic and civilization balance of the first decade of the Polish Republic,
Slovakia and the Czech Republic in the European Union can be analysed in various aspects political, economic, social, demographic, technological, cultural, etc. For each of these states
it was the time of evolution of their political importance, social and economic development
and competitiveness.
Polish experts who prepared a report for the Ministry of Foreign Affairs to summarize Polish
achievements during the EU membership (Polskie 10 lat w Unii. Raport, 2014 [10 years in
the Polish Union. Report, 2014) indicate that, compared with other countries that joined it in
2004 and 2007, Poland took best advantage of growth opportunities created by the integration
with the EU. The results of foreign trade (especially Polish exports), the growth rate, the size
of foreign investments, the transformation of rural Poland confirm these conclusions. But
when we go deep into an analysis of the factors, which determine the long-term
competitiveness of the country, and especially innovativeness indices, Polish achievements in
this regard are not satisfactory.
Over the 10 years of the EU membership, Poland failed to improve its innovativeness to a
bigger extent. An analysis of innovativeness rankings of the EU states from the years 2004-
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2013 (European Innovation... 2008; Innovation Union..., 2014) reveals that from the group of
”catching up” states in 2004 (referred to from 2010 as a group of ”modest innovators”) Poland
passed to ”moderate innovators” in 2013. Throughout the period of membership in the
European Union, Poland would always obtain worse rates of innovativeness than the Czech
Republic and Slovakia. The last annual report of the European Commission's Innovation
Union Scoreboard 2014, comparing and evaluating with the use of the summary
innovativeness index (SII), the innovative activities of EU Member States and countries
outside this group, confirmed the continuing trend of low innovativeness in Poland.
A very weak Polish position in this innovativeness ranking (25th place amongst 28 countries)
gives rise to concerns - not only does it deviate significantly from the position of EU well
developed countries, the average SII for EU countries, but also from the position of postsocialist countries of Central and Eastern Europe, which in May 2004, together with Poland
acceded to the European Union. Among them, in 2013, only Latvia has a worse place in this
ranking. In the opinion of experts, this low innovativeness of Polish economy is the result of
many years of too little commitment of its entrepreneurs in research, development and
innovativeness, knowledge transfer and technology commercialization. This is considered a
threat to the long-term development of the country (Godecki et al., 2012; Łącka; 2013;
Orłowski, 2013). It indicates that Poland is endangered by the so-called developmental drift,
i.e. remaining in the group of middle-income countries, which will lose its competitive
position in the global economy due to rising labour costs and a decrease in the competitive
advantage of the low prices of products. The forecast long period of growth of 3-4 % per year
will be insufficient to catch up with the developed countries. To improve innovativeness and
competitiveness (even compared to most post-socialist countries and the EU average), it
requires Polish economy be modernized, structural reforms implemented, another stage of
entrepreneurship released, the process of building an economy based on knowledge and
innovativeness of its businesses be accelerated. These factors are also necessary for the
country to accelerate overcoming the recession and responding to emerging economic
challenges of the world (approaching energy crisis, climate, social and demographic changes)
1.2 Purpose of research and hypotheses
An analysis of summary innovativeness indices of the European Union Member States
between 2004 and 2013 and its component indices allows to assess the causes of the weak
Polish achievements in the field of innovativeness and to put forward some hypotheses,
stating the weaknesses and the strengths of Polish innovativeness.
The aim of the study was to assess Polish economy innovativeness 10 years after the
accession to the European Union and to compare it with the results of two post-socialist
countries - the Czech Republic and Slovakia. This objective allowed to determine the
components of innovativeness negatively affecting Polish potential for innovativeness
(weaknesses), requiring continuous support and improvement in the State policy. An
overview of partial indices of innovativeness, a summary innovativeness index and an
analysis of the rate of growth of this index in the long run for Poland, the Czech Republic and
Slovakia helped to formulate the following hypotheses:
H1. In the last decade, Polish innovativeness indices have been improving, but are still lower
than Czech and Slovak ones.
H2. All components of innovativeness (driving forces, operations of enterprises and results of
innovative operations) constitute the weaknesses of Polish economy.
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H3. Causative factors of Polish low innovativeness include research systems which fail to be
open, are inefficient and imperfect with weak relationships between science and economy and
not significant enough entrepreneurs involvement in R & D and innovativeness.
2. Data sources and research methods
For a comparative analysis of innovativeness indices in Poland, the Czech Republic and
Slovakia, the data from the reports of the European Commission on the innovation of the EU
states and selected other countries were used. They concerned the years between 2004 and
2013. The strengths and weaknesses of innovativeness in each of the countries were focused
on, combined with their changes in the last 10 years of being the EU members.
According to the methodology used to assess the innovativeness of the EU countries
(Hollanders & Tarantola and 2011, the Innovation Union Scoreboard 2014, 2014), the results
of the partial indices of innovativeness in three areas (components) of innovativeness should
have been first consulted. On the one hand, they form a suitable environment for the existence
of innovativeness (driving forces), but on the other hand, they include the results of this
activity in a variety of dimensions (results of operations as effects of innovative policy,
appearing in small and medium-sized enterprises). Each of these three components is assigned
its own categories of indices, in 8 dimensions of innovativeness, which in total leads to the
creation of a set of 25 indices, describing in detail the innovativeness of each state. Among
the components of innovativeness considered important, there were:
 driving forces of innovativeness - institutional determinants of the emergence of
innovation, resulting from the state innovation policy, which includes: human resources,
open, excellent and attractive research and financing systems and support (8 indices),
 enterprises business - which describes the involvement of the SME sector in
innovativeness and R&D by the size of the investment, the share of innovative firms
(introducing their own innovations) in the total number of SMEs, the degree of external
relationships and the achievements in the field of protection of intellectual assets (9
indices),
 results of innovative activity – they reveal the impact of innovations on the economy,
which manifests itself in two ranges described as innovators and economic effects; the first
one describes the SMEs companies’ participation in introducing product, process,
marketing or organizational innovations in the economy; the second one allows to assess
the impact of enterprises innovative activities through the influence on their employment,
sales, exports and income (8 indices).
Based on these 25 indices, the SII complex, total innovation index is calculated, which allows
to classify individual countries to specific groups of: ”innovation leaders”, ”innovation
followers”, ”moderate innovators” and ”modest innovators”(formerly called ”catching-up
countries”).
3. Results and Discussion
In order to analyze changes in the innovation index of Poland, the Czech Republic and
Slovakia and the index describing the average for the EU states, two reports of the European
Commission on the evaluation of innovativeness in the European Union in 2008 and 2014
(European Innovation... 2008; Innovation Union Scoreboard, 2014) were used. From the first
one, the data on innovativeness in the countries concerned were acquired from the first period
of the EU membership. The second one served as a source of data, describing the
innovativeness of Poland, the Czech Republic and Slovakia in recent years. During the whole
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period under study, i.e. between 2004 and 2013, Poland would always obtain lower aggregate
innovativeness indices than its southern neighbours (Table 1).
Table 1: The overall SII innovativeness index for Poland, the Czech Republic and Slovakia
between 2004 and 2013 and its dynamics between 2004 and 2013
States

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

EU

0,429

0,431

0,493

0,506

0,504

0,516

0,531

0,532

0,545

0,554

SII (%)
increase
1,66

Poland

0,264

0,272

0,263

0,275

0,265

0,276

0,272

0,282

0,268

0,279

0,88

the Czech
Republic

0,344

0,346

0,374

0,390

0,369

0,374

0,411

0,416

0,405

0,422

1,72

Slovakia

0,257

0,273

0,296

0,302

0,304

0,312

0,299

0,304

0,350

0,328

1,49

Source: Own study based on: European Innovation Scoreboard... 2008; Innovation Union Scoreboard 2014, 2014.

Reports on Member States' innovativeness in the years 2004-2008 and 2009-2013 show that
in the first five-year period, Slovakia and Poland due to the size of the summary innovation
index were included in the group of catching-up countries. Then, they occupied respectively
21st and 25th places among the Member States. In contrast, the Czech Republic already at the
moment of its accession to the European Union reached SII index which allowed to classify
them to a group of countries with greater successes in innovativeness (European Innovation
Scoreboard 2004, 2004). They were on the 17th place of the ranking. In subsequent years, this
position has continued. Throughout the ten-year membership in the European Union the
Czech Republic was described as a moderate innovator. This state has also achieved the
fastest innovativeness growth index among the three states surveyed. This would take a value
slightly exceeding the EU average (European Innovation Scoreboard 2008, 2009).
In 2009, Poland and Slovakia were, along with the Czech Republic, in the group of moderate
innovators, but their results differed from the SII innovation index for the Czech Republic.
The latter state (ranked 15), opening the ”moderate innovators” group, was ranked as to its
innovativeness closer to the ”innovation followers” group. In contrast, Poland as the last but
one (before Lithuania) closed the ”moderate innovators” group. It gave Poland the 23rd place
in ranking. Slovakia was ranked 21st (European Innovation Scoreboard 2009, 2010) Between
2010 and 2011, positions of each of these countries deteriorated, but still they belonged to the
group of moderate innovators. The Czech Republic occupied the 17th place in the
innovativeness ranking and Slovakia and Poland 22nd and 23rd places (European Innovation
Scoreboard..., 2011, 2012). In 2012, the position of the Czech Republic and Poland
deteriorated, they took accordingly the 18th and 24th places. As to Slovakia, it improved its
innovativeness index compared to previous years, taking the 20th place in the innovativeness
ranking. In the following year, new changes were observed in the places occupied by the
surveyed countries of Central Europe, which, despite the improvement of the summary
innovativeness index still remained in the group of moderate innovators. As before, the Czech
Republic was at the beginning of this group, in the 16th place in the ranking, very close to the
group at the end of innovation followers. Slovakia with its 21 place in the ranking of 28 states
was in the middle of the group of moderate innovators. As to Poland in the 25th place in the
ranking, it closed this group.
Throughout the whole period, the SII innovativeness indices of these three countries
increased, but at the same time, the innovativeness in other Member States was also
improving. A too slow growth rate of SII index, in particular in the case of Poland, did not
allow for a significant improvement in the innovativeness ranking places of the countries
under study. In the last decade, the Czech Republic and Slovakia showed a higher
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innovativeness than Poland. Comparing their achievements in innovativeness with the results
of the so-called EU average, and above all of the states belonging to the innovativeness
leaders (Sweden, Denmark, Germany and Finland), a considerable gap can be noticed. In the
case of the Czech Republic, it is smallest, while Poland shows a very long delay in building
an economy based on innovativeness and knowledge. This indicates the accuracy of the
adopted hypothesis 1.
This conclusion is also confirmed by the results of the recent report on the innovativeness of
the EU Member States, which appeared in the spring of 2014. The positions of Poland and its
southern neighbours are shown in Figure 1.
Figure 1: Places of Poland, the Czech Republic and Slovakia in innovativeness ranking of EU
states in 2013
0,800
0,700
0,600
0,500
0,400
0,300
0,200
0,100
0,000

modest innovators

moderate innovators

innovatio n follower s

innovatio n leaders

Source: own elaboration based on Innovation Union Scoreboard 2014, 2014.

The size of the complex innovativeness index depends upon the partial indices that describe
the individual components of innovativeness. Their analysis allows to assess the strengths and
the weaknesses of a country in terms of research & development and innovativeness. It also
allows to identify important success factors in these countries, which belong to the group of
”leaders” or ”innovation followers.” With it, the reasons of the low innovativeness of Poland
or other post-socialist countries, belonging to the group of moderate innovators can be also
determined.
It results from the opinion of the European Commission experts in the field of innovativeness
problems of its members, that to achieve very good innovativeness effects four important
elements must be put into life: efficient, open and effective research systems, well-developed
higher education, highly developed entrepreneurial innovativeness and well-developed and
comprehensive strong relationships between the science sector and the economy. These areas
are the strengths of the countries belonging to the innovativeness leaders and their followers.
This is confirmed by the partial innovativeness indices, describing its individual components
(the driving forces of innovativeness, activities of enterprises and the results of innovative
activities) in those countries. Sweden, Denmark, Germany, Finland and other developed EU
countries incur large expenditures on research and development. They report a very large
share of the private sector in these efforts. This affects the achievement of very good results in
the R&D and Innovativeness (Innovation Union Scoreboard 2014, 2014). Innovativeness
leaders excel in submitting patent applications and report enterprises’ earnings achieved from
sales of patents and licenses. Companies from the most innovative countries have a large
share of revenues from the sales of new or modernized products in total revenues and a large
share of medium and high technology and knowledge-based services in exports. Economies of
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innovativeness leaders are driven by innovative SMEs and by the implementation of market
research results, which originate from the national scientific research systems.
An analysis of partial innovativeness indices of individual EU member states from 2013 in
three areas of innovativeness, allows to draw the following conclusions:
 all strengths and key success factors of leaders are weaknesses of Poland, the Czech
Republic and Slovakia;
 Poland and its southern neighbours achieve comparable or better results than the EU
average only in 2 indices in the category ”Human Resources” of the 25 indices describing
8 dimensions of innovativeness; this area of innovativeness makes up a strong side of
Poland and the other post-socialist countries;
 the other partial indices differ significantly from the EU average and from the
innovativeness leaders indices; the greatest disparities in this respect exist in Poland
whereas Slovakia and the Czech Republic do better.
To confirm these conclusions, table 2 summarizes some partial indices of innovativeness from
2013, describing all three components of innovativeness in selected EU countries - Poland,
the Czech Republic and Slovakia, and compared with their counterparts in the field of
innovativeness leaders and representatives of ”innovation followers” and ”modest
innovators”. Such indices as human resources, research systems, financing and support, which
were used to analyse allow to assess the conditions of innovative activity in a country.
Investments of firms, relationships, entrepreneurship, and intellectual assets are indices that
describe the innovative activities of business entities (SMEs). As to indices under the name of
innovators and economic effects, they allow to assess the results of innovative activity in the
economy (Innovation Union Scoreboard 2014, 2014).
Table 2: Weaknesses of post-socialist states innovativeness on the basis of partial indices of
innovation in 2013

States

Human
resources

Research
Systems

Finance
and
support

Investment
of firms

Relationship and
entrepren.

Intellectual assets

Innovators

Economic
effects

EU
Sweden
Denmark
Germany
Finland
Belgium
Slovenia
Cyprus
Czech
Republic
Slovakia
Poland
Romania
Latvia
Bulgaria

0,583
0,869
0,635
0,633
0,829
0,653
0,700
0,618
0,571

0,539
0,803
0,822
0,491
0,561
0,735
0,395
0,353
0,253

0,558
0,741
0,717
0,613
0,767
0,563
0,515
0,216
0,400

0,417
0,655
0,543
0,650
0,621
0,451
0,599
0,477
0,389

0,550
0,813
0,836
0,742
0,701
0,814
0,659
0,730
0,340

0,564
0,787
0,840
0,805
0,702
0,531
0,482
0,481
0,306

0,549
0,788
0,702
0,914
0,651
0,672
0,415
0,370
0,491

0,595
0,600
0,669
0,728
0,657
0,580
0,462
0,542
0,490

0,614
0,567
0,460
0,554
0,440

0,158
0,128
0,115
0,089
0,133

0,361
0,418
0,187
0,392
0,057

0,232
0,343
0,128
0,105
0,133

0,325
0,126
0,117
0,134
0,121

0,148
0,274
0,100
0,225
0,255

0,301
0,127
0,214
0,116
0,047

0,454
0,305
0,434
0,225
0,216

Source: own elaboration based on Innovation Union Scoreboard 2014, 2014.

The data presented in Table 2 and in the EU report on innovativeness of its member states
confirm hypothesis 2 that all dimensions of innovativeness (driving forces, activities of
enterprises and results of innovative activities) are the weaknesses of the Polish economy. The
results achieved in these areas are lower, compared to the achievements of leaders in
innovativeness and the European Union average. Unfortunately, they are also lower than the
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results obtained in these areas by a majority of countries, which together with Poland acceded
to the EU in 2004. The low innovativeness of Poland is noticeable in relation to the postsocialist countries such as Slovenia, the Czech Republic, Hungary, Slovakia and Lithuania.
Several factors affect this. 25 years from the start of the economic system transformations and
10 years after accession to the European Union, Poland still has no smooth, efficient and open
research system, which should be the basis for regional innovativeness systems. The process
of its change is, on principle, only a few years on, following changes in the innovativeness
policy and the implementation in 2010 of a set of 5 laws to reform the system of science in
Poland. The imperfect national research system is characterized by insufficient
internationalization and it brings little to the development of world knowledge. It offers an
insufficient technological quotation, poorly adapted to the needs of businesses. It frequently
has no commercialization potential. The inadequacies of the system affect the poor
relationship between scientists and entrepreneurs, hinder the transfer of knowledge and
technology to the economy and reduce the innovativeness of SMEs. Consequently, in Poland,
the share of small and medium-sized companies that innovate and seek protection of
intellectual property, is much smaller than in most EU states. Their innovative activity brings
fewer benefits to the economy in terms of employment in knowledge-intensive sectors,
growing revenues from sales of new products, increasing exports of this type of knowledgeintensive products and services. Data in table 2 confirm these findings and allow a positive
review of hypothesis 3.
Our southern neighbours – Slovakia and the Czech Republic – also have to face similar
problems. Their innovativeness systems weaknesses relate to research, funding and support,
companies’ investments, intellectual assets, the share of innovative firms in the economy (the
innovators) and economic effects. The corresponding indices in the case of Slovakia are:
research systems – 0.158, funding and support – 0.361, companies’ investments – 0.232,
relationships and entrepreneurship – 0.325, intellectual assets – 0.148, innovators – 0.301 and
economic effects – 0.454. The Czech Republic achieves these outcomes at a higher level than
Poland and Slovakia, but they are still lower than the EU average. They are as follows:
research systems – 0.253, funding and support – 0.400, companies’ investments – 0.389,
relationships and entrepreneurship – 0.450, intellectual assets – 0.306, innovators – 0.491 and
economic effects – 0.490. The Czech Republic and Slovakia do better than Poland in terms of
such indices: relationships and entrepreneurship, innovators and economic effects.
4. Conclusion
The comparative analysis of innovativeness indices of Poland, the Czech Republic and
Slovakia revealed that after 10 years of presence in the European Union, Poland is still one of
the least innovative members of this group. Its innovativeness diverges not only from
developed countries but also from other post-socialist states of Central Europe, the Czech
Republic and Slovakia included.
The factors, determining the low innovativeness of Polish economy are: not open enough,
inefficient and imperfect system of research, little internationalization of Polish scientific
environment and underdeveloped system of relationships between the scholarly sector and the
economy. They affect the inadequacy of the technological supply to demand, insufficient
technology transfer and too rare commercialization of new solutions.
Other reasons for the insufficient Polish innovativeness are also too small share of innovative
SMEs in the economy and private sector’s failure to be involved in R&D and innovativeness
activity financing. As a result, it brings about too few implementations of new solutions, a
small share of revenues from sales of new products in total sales of companies, a small
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number of applications for patents and proprietary rights for trademarks and industrial
designs.
Comparing innovativeness (synthetic and partial) indices of Poland, the Czech Republic and
Slovakia, some similarities can be noticed. The three countries under study have the same
weaknesses of innovativeness (although their intensity differs). However, it is Poland that has
the worst innovativeness ratings in the range of 7 of the 8 dimensions of innovativeness. This
indicates a very large technological gap of this country in respect to developed countries, and
even to its southern neighbours.
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Abstract
The aim of this paper is to present the position of Polish food products' manufacturers in terms of their
innovativeness as compared to manufacturers from European Union member states, as well as the
share of the individual types of innovation in operations of actively innovative enterprises. Secondary
information from the Community Innovation Survey (CIS) from the years 2006-2008 and 2008-2010
regarding food product manufacturers was used in the analysis. The innovativeness of an enterprise is
a basic condition for its growth and development. In order for an enterprise to operate efficiently in a
market economy, innovativeness should be the strongest creative force, always taken into
consideration in its management system. From among all of the EU member states (with the exception
of Greece, in which the study was not conducted) Poland is ranked in the penultimate place in terms of
the share of innovative enterprises in the C 10 sector, i.e. food product manufacturers. In the scope of
the types of implemented innovations, a large share among Polish food product manufacturers possess
non-technological innovations, which is specifically noted in research conducted from 2008-2010. At
the same time the percentage of innovative enterprises implementing both technological and nontechnological innovations belongs to the lowest among European Union member states.
Keywords: innovativeness, food producers
JEL classification: D20, L66, O31

1. Introduction
The meaning of knowledge and innovation in a modern economy is consistently on the rise,
whereas the role of traditional material factors is decreasing. The latest experiences of highly
developed economies indicate that the achievement of a competitive advantage based on
knowledge and innovation constitutes a warranty of permanent economic and civilizational
development (Kasperkiewicz, 2011). Innovations are a rather specific tool for
entrepreneurship. They can be deemed as actions which give resources new economic
possibilities. In this sense, innovations create new resources, as a resource does not exist until
a person can find an application for something that does not occur in nature and will not
provide any economic value in this way.
Innovative activities are taken on by economic entities in all sectors. Innovations are
implemented both by entities operating in high technology sectors as well as in traditional
sectors, connected with average or even low technology.
The production of food products belongs to traditional industrial processing sectors.
According to the OECD's classification, this is the industrial sector characterized by the
lowest level of technological advancement (Nauka i Technika 2006). It should, however, be
remembered that this refers more to knowledge intensity rather than the applied production
technologies. Due to its traditional nature, food systems all over the world are undergoing
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slow changes. The main reasons of the nature of such changes include, among others (Earle,
Earle, Anderson 2007):
- the maturity of the food products industry - compared to the modern fields of industry, it is
difficult to invent fully new products,
- consumers - part of them remain apprehensive and cautious towards new food products,
food consumers change their preferences on a slow basis, unless they observe specific
benefits stemming from the consumption of new products,
- difficulties in improving biological products - time is needed to introduce new raw materials
as well as new, safe processes which are the basis for radical changes,
- small profit connected with the introduction of new products - in comparison to other
industrial branches (i.e. pharmaceutical), the profits from the preparation of new food
products are relatively small.
Despite the above mentioned reasons limiting revolutionary changes, the market and
competitors force the incessant introduction of new or improved products in place of
declining products, on food manufacturers. In turn the tendency of enterprises to introduce
innovations in the scope of technological processes, i.e. technological application of new or
significantly improved production methods, is one of the main factors deciding on their
intensive development. Each enterprise also needs new marketing solutions and
organizational structures which are conducive to achieving success. Hence, innovation
constitutes the basic task in economic management, the condition for the effective functioning
of companies in a market economy as well as their achievement of a favorable position in the
work economy (Szczepaniak, 2010).
1.1. Areas of innovation in an enterprise
The evolution of the meaning of innovation, which is connected with the movement from an
industrial economy to a knowledge-based economy, resulted in the expansion of the
classification of innovation. The current classification according to the Oslo Manual covers
four of their basic types, i.e. product and process innovations (so-called technological
innovations) as well as organizational and marketing innovations (so-called non-technological
innovations). However, the non-technological innovations were not separated in the statistics
of an enterprise's innovative operations until 2006.
Figure 1: Areas of innovation in an enterprise
Technological
innovations

Non-technological
innovations

Product
innovations

Organisational
innovation

Process
innovation

Marketing
innovation

Source: Pilarczyk B. (2011). Innowacje w komunikacji marketingowej. Polskie Towarzystwo Ekonomiczne,
Zeszyty Naukowe, 9, 272
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Product innovation is the implementation of a product or service, which is new or
significantly improved (from the point of view of their functional characteristics or functional
aims, which they are to serve). This specifically covers improvements in the scope of
technical characteristics, the applied components and materials as well as the software
constituting an integral part of the product, as well as improvements enabling the use of the
product by the user (Matusiak, 2008).
Process innovations, meaning innovation in the area of the process is the implementation of a
new or improved method of production or delivery. Significant changes in the scope of the
equipment's technology and/or software are included in this category. Innovation in the area
of processes can be aimed at decreasing the unit cost of production or delivery, improvement
of the quality, production or the provision of new or significantly improved products (Oslo
Manual 2005).
Organizational innovation means the application of new organizational methods in business
practices of the form, new structure and manner of taking decisions in organizations or a new
manner of organizing external relations with other companies or educational institutions
(Juchniewicz, 2010). According to Edquist (2001), organizational changes can contribute to
an increase in productivity and thus, be one of the sources of an enterprise's competitiveness.
He also emphasizes that technological innovations are related to organizational innovations.
The relationship is based on the fact that in order to achieve success in the scope of the
technological innovative process, organizational changes may be required.
Marketing innovation is the implementation of new marketing methods connected with
significant changes in the product itself or its packaging, distribution, promotion or price
strategy. Their aim is the better satisfaction of customer needs, the opening of new markets or
the new positioning of a company's product on the market in order to increase sales (Oslo
Manual 2005).
2. Data and Methods
The aim of this paper is to present the position of Polish food product manufacturers in terms
of their innovativeness as compared to manufacturers from European Union member states, as
well as the share of the individual types of innovation in operations of actively innovative
enterprises. The paper is of a review nature. Secondary information from the Community
Innovation Survey (CIS) was used in the analysis. Its aim is the monitoring of progress in
innovative activities in Europe. European Union members states (with the exception of
Greece), took part in the study along with other European states. The study is conducted every
two years. Information from the CIS study for the years 2006-2008 and 2008-2010 were used
in the study. Information regarding business entities belonging to the C 10 department (The
Manufacture of Food Products) in accordance with the amended Statistical Classification of
Economic Activities in the European Community Rev. 2 ( NACE Rev. 2).
3. Results and Discussion
The food products industry is one of the most important industries in the Polish economy.
This is decided by parameters which are characteristic of this industry, among others, the list
of entrepreneurs conducting activities connected with the manufacturing of food products
(20% of the total number of industrial enterprises) employment in the sector (16% working in
the industry are persons employed in food manufacturing enterprises) as well as the value of
the sold production (16% of the total sold production falls on the food industry) (Chądrzyński
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2011). Changes which were made in the market functioning conditions of these enterprises as
a result of Poland's entry into the European Union impacted the acceleration of the
development of the food industry in Poland. It turned out that the assortment offer of Polish
food manufacturers is very competitive on the EU market. The reason for such
competitiveness of Polish food is, to a large extent, the significantly lower cost of production,
which translates into the lower prices of these products. Such a situation, however, will not be
long-term. The previous competitive advantages based on low labour costs will be losing their
significance more and more, and what follows, the creation of new advantages, based on
knowledge and innovation will be required (Innowacyjność 2010).
The innovativeness of an enterprise is a basic condition for its growth and development. In
order for an enterprise to operate efficiently in a market economy, innovativeness should be
the strongest creative force, always taken into consideration in its management system
(Kowalczuk 2008).
In the EU-27 member states (excluding Greece), 51.6 % of enterprises from industry and
services reported innovation activity between 2006 and 2008. The highest proportions of
enterprises with innovation activity were recorded in Germany (79.9 %), Luxembourg
(64.7%), Belgium (58.1%), Portugal (57.8%) and Ireland (56.5%). The lowest rates were
observed in Latvia (24.3%), Poland (27.9%), Hungary (28.9%), Lithuania (30.3%) and
Bulgaria (30.8 %) (Science, technology and innovation in Europe 2012).
In the years 2008-2010, more than half of the entrepreneurs (52.9%) from industry and
service sectors operated an innovative enterprise in the EU member states. From among all of
the countries participating in the study, the highest percentage of innovative enterprises
functioned in Germany (79.3%), Luxembourg (68.1%), Belgium (60.9%) and Portugal
(60.3%). In turn, industry and services enterprises characterized by the lowest share of
innovative enterprises were in countries such as: Bulgaria (27.1 %), Poland (28.1 %), Latvia
(29.9 %), Romania (30.8 %) and Hungary (31.1 %) (Science, technology and innovation in
Europe 2013). The above indicators regarding all of industry and services sectors find their
reflection in innovative activities connected in food industry enterprises.
In analyzing the level of the innovation of enterprises manufacturing food products in the
individual EU member states, one can observe a large diversification. In 2006-2008, the
percentage of innovative enterprises fluctuated in the European Union from over 80% to ca.
25%. Leaders in innovation were manufacturers from: Germany, Estonia, Ireland, Cyprus and
Finland. Poland ranked in the next to last place, i.e. 25th. Next to Hungary, it belongs to the
countries with the lowest share of innovative enterprises in the studied population of food
product manufacturers. In Poland, the share is just under 26.1%.
In the years 2008-2010, the percentage of innovative enterprises manufacturing food products
was lower than in the previous period and fluctuated from ca. 74.5% to ca. 20% in the EU. In
this period, the leader position was held by Ireland with the largest share of innovative
enterprises. In turn Germany, in which this share decreased to a level of ca. 69.7%, fell into
second place. Italy, whose share of innovative enterprises increased by 13 percentage points
(from 52% to ca. 65%) was also ranked in the top five. Belgium also improved its ranking.
The top five countries also included Estonia, however a drop in the share of innovative
enterprises from the C10 sector was also noted in this country (by ca. 9 percentage points).
Poland once again took the next to last position in the ranking of the innovativeness of food
product manufacturers. The situation is worsened by the fact that the share innovative
enterprises dropped at the same time, achieving a level of 22.2%.
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Table 1: The percentage of innovative enterprises manufacturing food products in the European
Union member states in the years 2006-2008 and 2008-2010
2006-2008
Rank
position
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Country
Germany (n=9340)
Estonia (n=190)
Ireland (n=416)
Cyprus (n=169)
Finland (n=326)
Sweden (n=615)
Czech Republic
(n=1332)
Belgium (n=1019)
Portugal (n=1566)
Italy (n=6699)
Slovenia (n=185)
Denmark (n=428)
Austria (n=1217)
United Kingdom
(n=2496)
Luxembourg (n=34)

2008-2010
Percentage of
innovative
enterprises

Rank
position

80,39
72,63
71,39
65,09
61,96
59,35

1.
2.
3.
4.
5.
6.

58,56

7.

57,90
56,45
52,50
51,89
49,77
49,47

Country

Percentage of
innovative
enterprises
74,45
69,65
65,41
64,89
63,64
61,84

8.
9.
10.
11.
12.
13.

Ireland (n=411)
Germany (n=9516)
Italy (n=6427)
Belgium (n=917)
Estonia (n=176)
Portugal (n=1643)
Czech Republic
(n=1279)
Netherlands (n=1304)
Finland (n=317)
Sweden (n=658)
Slovakia (n=339)
France (n=5323)
Denmark (n=382)

49,36

14.

Austria (n=1282)

46,26

47,06

15.

55,90
53,91
53,31
51,52
49,26
48,15
46,34

Malta (n=48)
45,83
United Kingdom
16.
Slovakia (n=467)
46,90
16.
45,79
(n=2210)
17.
Malta (n=47)
46,81
17.
Cyprus (n=161)
45,34
18.
France (n=5096)
46,29
18.
Lithuania (n=373)
42,90
19.
Spain (n=5898)
44,40
19.
Slovenia (n=176)
40,91
20.
Netherlands (n=1285)
43,58
20.
Luxembourg (n=53)
39,62
21.
Latvia (n=300)
41,33
21.
Spain (n=5720)
39,09
22.
Bulgaria (n=1481)
40,78
22.
Hungary (n=1370)
33,80
23.
Romania (n=2774)
38,07
23.
Bulgaria (n=1480)
32,36
24.
Lithuania (n=375)
33,60
24.
Romania (n=2742)
31,95
25.
Poland (n=6080)
26,13
25.
Poland (n=5665)
22,24
26.
Hungary (n=1391)
25,09
26.
Latvia (n=282)
20,21
Source: own calculation based on Results of the Community Innovation Survey 2006 (CIS 2006) and Results of
the community innovation survey 2008 (CIS 2008)

As was already mentioned, the meaning of innovation is changing in an evolutionary manner,
which means that it is expanded and supplemented on a constant basis. The traditional
approach to innovation drew attention only to the technological aspect, under which
innovation was understood in the scope of products and processes (Juchniewicz 2011).
Apart from technological innovations, innovative activities also cover a change in the manner
of the enterprise's organization as well as changes in the scope of the application of marketing
instrumentation. These innovations are referred to as non-technological innovations and until
recently were not deemed as equally important as product or process innovations
(Innowacyjność 2010).
In the years 2006-2008 and 2008-2010, food product manufacturers implemented innovations
of both a technological and non-technological nature at the same time in a decided majority of
European Union countries. In the first studied period, leaders in this scope were
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manufacturers from, Cyprus, Denmark, Germany, Ireland, Czech Republic, Portugal as well
as Belgium. Enterprises which introduced both types of innovations at the same time in these
countries made up from 78.2% to 62.5% of the actively innovative companies manufacturing
food products. In the second period covered under the study, a small percentage of such
enterprises were noted in Estonia, Finland, Slovakia and in Ireland. The enterprises which
implemented both types of innovations constituted over 70% among the innovative
enterprises in these countries.
In Poland, the share of enterprises which implemented both innovations of a technological
and non-technological nature constituted 38.8% and 32.1% respectively of the active food
product manufacturers. Similarly low indicators, as in the case of food product manufacturers
in Poland were noted in the first studied period in Luxembourg (37.5%), while in the second
studied period in Bulgaria (ca. 28%), Hungary (ca. 34%) and in Romania (ca. 36%).
The largest share of enterprises manufacturing food products focused only on implementing
innovation in the scope of organization and marketing in both studied periods was noted in
Luxembourg (62% and 52% respectively). Countries such as Romania, Poland and Austria
belong to the group of countries in which food product manufacturers implemented only nontechnological innovations as opposed to technological ones in the years 2006-2008. In the
years 2008-2010 one could observe an increase in innovative activeness among food product
manufacturers in the direction of non-technological innovations. In the years 2006-2008, the
group of countries also included: Hungary, Bulgaria, Czech Republic, France, Portugal, Italy,
Austria and Slovenia.
Table 2: The types of innovations implemented by enterprises manufacturing food products in
the European Union member states in the years 2006-2008 and 2008-2010
2006-2008

2008-2010

Country

Only
technological
innovations

Only nontechnological
innovations

Both kind of
innovations

Only
technological
innovations

Only nontechnological
innovations

Both kind
of
innovations

Austria

22,93

30,23

46,84

16,86

27,15

55,99

Belgium

21,36

16,1

62,54

28,07

16,30

55,63

Bulgaria

28,81

27,32

43,87

32,57

39,67

27,76

Cyprus
Czech
Republic
Denmark

10,91

10,91

78,18

13,70

20,55

65,75

20,26

16,15

63,59

21,82

33,84

44,34

14,08

10,33

75,59

28,25

14,12

57,63

Estonia

34,78

13,04

52,18

no data

no data

74,11

5Finland

30,21

9,90

59,9

24,85

2,37

72,78

France

22,98

25,65

51,37

16,85

32,62

50,53

Germany

14,12

20,79

65,09

29,15

22,78

48,07

Hungary

20,92

30,37

48,71

21,38

44,93

33,69

Ireland

26,60

9,43

63,97

19,93

9,15

70,92

Italy

19,11

24,59

56,3

16,85

29,42

53,73

Latvia

24,19

20,16

55,65

35,09

15,79

49,12

Lithuania

23,81

19,84

56,35

38,74

10,63

50,63

Luxembourg

0,00

62,50

37,50

0,00

52,38

47,62

Malta

27,27

13,64

59,09

27,27

9,09

63,64

Netherlands

35,36

13,75

50,89

32,15

16,36

51,49

Poland

29,45

31,72

38,83

24,6

43,33

32,07
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Portugal

24,66

12,33

63,01

27,17

31,59

41,24

Romania

12,12

47,44

40,44

17,24

46,80

35,96

Slovakia

23,74

26,03

50,23

10,18

17,96

71,86

Slovenia

no data

no data

no data

22,22

26,39

51,39

27,57

26,38

46,05

33,23

25,04

41,73

Spain

Sweden
35,34
17,26
47,40
30,38
20,95
48,67
United
no data
no data
no data
26,28
13,44
60,28
Kingdom
Source: own calculation based on Results of the Community Innovation Survey 2006 (CIS 2006) and Results of
the community innovation survey 2008 (CIS 2008)

4. Conclusion
The sources of its previous competitive advantage, i.e. low cost of labour, availability of
inexpensive raw materials, or the inflow of EU funds are becoming exhausted at the present
stage of development of the Polish food product industry. New competitive advantages based
on knowledge and innovations need to be searched for. Despite the fact that the
innovativeness of enterprises manufacturing food products is facing various types of obstacles
resulting from the traditional nature of this industry, it is of significance in the quickly
developing economy. The competitive market forces food product manufacturers to introduce
both innovations of a technological nature, referred to products and processes as well as of a
non-technological nature connected with organization and management. The innovativeness
of Polish food product manufactures is decidedly weak as compared to manufacturers from
other European Union member states. From among all of the EU member states (with the
exception of Greece, in which the study was not conducted), Poland maintains the status quo
in both periods covered under the study and is in the next to last place in terms of the share of
innovative enterprises manufacturing food products. At the same time, the drop in the share of
innovative enterprises between the studied periods should be noted. In the scope of the types
of implemented innovations, a large share among Polish food product manufacturers possess
non-technological innovations, which is specifically noted in the study conducted from 20082010. At the same time the percentage of innovative enterprises implementing both
technological and non-technological innovations in Poland is one of the lowest among
European Union member states.
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Abstract
The article is focused on summarizing, evaluation and comparison of the level of regional
development in the agricultural sector in the Slovak Republic. Regional approach is nowadays
frequently discussed topic. By taking into consideration the regional differences and applying regional
policy individually in the particular region, the macroeconomic stability will be also deepened. This
paper evaluates the level, at which Slovak regions contribute to regional development within the
agricultural sector. We will apply Coefficient of variation and Gini index to summarize the regional
disparities and Cluster analysis to compare how agricultural sector in particular Slovak region
supports and influences the level of regional development. The article will deal with the selected social
and economic indicators – Total Gross Agricultural Production per hectare, Taxes and Fees per
hectare and the Number of Employees per 100 hectares.
Key words: regional development, agriculture sector, cluster analysis, Gini index, coefficient of
variation
JEL classification: Q10, R11, R58

1. Introduction
The article is focused on evaluation and comparison of the level of regional development and
the level of regional disparities within the Slovak regions. All of the research methods and
materials are aimed on the agricultural sector, because it is undoubtedly very important part of
the Slovak economy. Nowadays, not only countries but also the whole continents are affected
by the globalization and forming consortia. This global phenomenon has a lot of advantages,
but on the other hand, there exist some negative aspects of it as well. The countries associated
in the unions and federations should not be recognized only as one united system but it is very
important to take into consideration the diversity of the individual regions. In this way, efforts
to ensure the macroeconomic stability are deepening.
However, each geographical area is characterized by some specific features and is unique in
its own way. Therefore, the approach that purposefully focuses on specific regions of
Slovakia is more useful and successful in ensuring not only regional development but
ultimately the development of the entire country, too.
1.1 Region from Various Points of View
Generally, region can be defined from different perspectives. Many authors of scientific
articles mentioned that the definition of Bašovský, O.; Lauko, V. (1990) is the most accurate.
They stated that the region is a complicated dynamic spatial system that originated on the land
surface and is based on the interaction of natural and socio-economic phenomenon. Korec, P.
(2005) defines a region as a part of the landscape of taxonomic order, i.e. boundaries clearly
define area that is qualitatively and quantitatively characterized by a certain position in a
hierarchical (geographical) organization of the society.
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According to the § 2 of the Law No. 503/2001 Coll., National Council of the Slovak Republic
on regional development (as amended), the region is territorially bounded space for the
creation and implementation of regional and structural policy at the second or third degree
classification of statistical territorial units.
“A region is a territorial unit in which it is possible to define the elementary social-economic
system and to accurately describe this system with the help of one or more arguments.“ That
is how the region define economists Hančlová, J., Tvrdý L. (2004) and moreover they write:
“A social-economic system does not find itself in an abstract space but it is defined in a
specific environment with which it is in an interaction“.
According to Tej. J. (2002), social, national, historical, cultural and others criterions must be
respected and in this way he realized mutual linkages between economic and social
environment of the region.
1.2 Regional Development and Competitiveness, Regional Disparities
Liptáková, K. (2008) characterizes regional development as a process aimed on creating a
viable and a productive region, building its competitiveness with the help of local potential
and spatial diversity. The adequate and growing production and provision of services, that is
done efficiently and productively, accumulation of capital and redistribution of production in
equal manners is the way how Jaffee, D. (1998) defines socio-economic development.
The official website of OECD defines regional development as follows:
“Regional development is a broad term but can be seen as a general effort to reduce regional
disparities by supporting (employment- and wealth-generating) economic activities in
regions.”30
Gajdoš, P. (2008) deals with the regional disparities and he claims that one of the most
characteristic accompanying phenomena of social and economic transformation in Slovakia
became rapid increase of regional disparities in their potentials, living conditions and
development availabilities. Disparities in the SR are deepening in the sense that the problems
more significantly move to less developed regions, where they are concentrated. The
accession of the SR to the EU highlighted our unfavorable regional situation among regions in
Slovakia as well as among the regions of Slovakia and the regions of the EU.
There exist many methods and indicators that can be used for assessment of the regional
disparities and in this way, it is possible to compare the level of regional development.
Malatinec, T., Hanáčková D. (2012), evaluate influences between the innovation of the
agricultural business entities and the level of regional development. Their regression model
shows statistically significant relationship between the economic result of the farms and
product and marketing innovation. Matlovič R., Matlovičová K. (2011), deal with the regional
disparities at NUTS III level of the SR using methods Coefficient of variation and Gini Index
on chosen indicators - unemployment rate, average monthly wage, monthly net income per
capita, monthly net expenditure per capita, GDP creation per capita, organization focused on
generating profits per 1000 inhabitants, tradesmen per 1000 population, gross birth-rate, the
collection of taxes in the regions and the share of foreign investments. According to Molle,
W. (2007), GDP per capita is the most used indicator of regional disparities. The author
mentioned the existence of high positive correlation between objective indicators (income,
health, education, etc. per thousand of inhabitants) and GDP per capita.
30

OECD – Regional Development. Available at: http://www.oecd.org/gov/regionalpolicy/regionaldevelopment.htm
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Sloboda, D. (2006) also writes that the determination of the basic indicators, that can be used
to compare regional development and competitiveness of regions, is the key issue and the
question needs to be answered. As the most commonly used indicators in Slovakia and also in
the wider context of Europe can be considered: unemployment rate respectively employment
rate, gross domestic product (mostly measured per capita in purchasing power parity (PPP)),
the amount of average (real) wages.
2. Data and Methodology
The whole agricultural sector in the Slovak Republic is clearly underdeveloped when we
compare the level of regional development with member states of western EU. This article is
focused on the evaluation and comparison of the level of regional development in the Slovak
agricultural sector and the level of regional disparities within the Slovak regions.
The research of the article begins with the collection of relevant data from the official
Statistical Office of the Slovak Republic and its archived agricultural and food publications.
Because the framework of used data is closely linked to the regional statistics, we applied the
method of collection and evaluation of regional statistics database RegDat. All of the analyses
applied in this paper deal with the comparison of the current situation with the year 2009 that
is negatively affected by the world economic crisis. The data availability caused that the
current situation of the research is the year 2012. The methods used to analyze the level of
regional development and the level of regional disparities are focused on NUTS III
classification of the Slovak Republic, namely on Bratislava Region, Trnava Region, Trenčín
Region, Nitra Region, Žilina Region, Banská Bystrica Region, Prešov Region and Košice
Region.
The first part of the research is focused on the comparison and evaluation of the situation in
the agriculture sector within the Slovak regions, taking into consideration 3 selected
indicators. The data of the 2012 is compared with the year 2009 and we can see how the
situation changed within this period.
Comparison of the level of regional development is done via selected socio-economic
indicators. Applying suitable methods, we can compare and evaluate the differences between
the Slovak regions in agricultural sector. To analyze and evaluate agricultural sector within
the Slovak regions, we firstly selected 3 indicators that are used for comparison of this
situation. It is Total Gross Agricultural Production calculated as the sum for sales outside the
company, internal turnover and the stock levels difference of finished goods and animals
within the year. This indicator consists of Crop Production and Animal Production. In this
way, we can see the composition of the Total Gross Agricultural Production within the Slovak
regions. The second indicator used in this paper, Taxes and Fees per 1 ha, shows how much of
the funds concrete Slovak region contributes into the common budget in the form of taxes and
fees per 1 hectare of agricultural land. The last of evaluated indicator, Number of Employees
per 100 hectares, assesses the situation of regional employment in the agricultural sector,
concretely per 100 hectares. By taking into the consideration these 3 factors, we are trying to
evaluate and compare the level at which Slovak regions contribute to the regional
development in agricultural sector.
In the second part of the results, there are discussed regional disparities comparing the degree
of regional differences within the selected socio-economic indicators in Slovakia. To
determine the regional disparities, Coefficient of variation and Gini index are used.
Coefficient of variation is very frequently used method for measuring the regional disparities.
Matlovič R., Matlovičová K. (2011) claim that it represents a relative measure of dispersion
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derived from standard deviation (the ratio of the standard deviation and the mean). Coefficient
of variation is calculated as:

where n is the number of observational units,
is the value of the variable x measured in
observational unit i and ͞ is the arithmetic mean of the variable xi.
According to Michálek A. (2012), Gini index is based on a comparison of all of the relative
mutual variances between each observation. Gini coefficient is closely related to the Lorenz
curve, which is used for graphical representation of spatial phenomenon. It is calculated as:

where n is the number of observational units,
is the value of the variable x measured in
observational unit i, is the value of the variable x measured in observational unit j, and ͞ is
the arithmetic mean of the variable x.
The Gini index (theoretically) varies between 0-1. The more Gini coefficient is close to 1, the
greater the differentiation and low values of the Gini coefficient indicate that countervailing
tendencies prevail.
The last part of the survey is aimed on the cluster analysis using the software program SAS.
In general, cluster analysis is a statistical method that evaluates, and on the basis of
similarities and differences in examined variables and indicators, merges observational units
into clusters. In our paper, we conclude which Slovak regions are mostly similar and mostly
different in terms of examined selected 3 indicators - Total Gross Agricultural Production per
hectare, Taxes and Fees per hectare and the Number of Employees per 100 hectares.
3. Results and Discussion
In the first part of our research, we have a closer look on the selected indicators. We compare
the current situation with the year 2009, which can be understood as the year when the whole
Slovak economy was negatively affected by the world economic crisis.
Table 1: Total Gross Agricultural Production (EUR) per 1 ha in Slovak Regions in 2012 and its
comparison with 2009
2012
Bratislava Region
Trnava Region
Trenčín Region
Nitra Region
Žilina Region
Banská Bystrica Region
Prešov Region
Košice Region

TGAP per 1
CP per 1 ha
ha
1 661,10
794
1 812,10
838,5
1 466,30
567
1 820,60
1 055,30
731,7
197,7
911
352,3
620,9
291,3
828,1
535,8

AP per 1 ha
867,2
973,6
899,3
765,3
534
558,6
329,6
292,3

Index GP per 1 ha
12/09
1,291077258
1,37134857
1,17360333
1,447908382
1,422157434
1,919511167
1,500483325
1,49801013

Source: Author´s calculations. Statistical Office of the Slovak Republic (2009, 2012). Hrubý obrat –
Ekonomický účet – vybrané ukazovatele poľnohospodárstva.

When considering values of the first selected indicator in the regions (Total Gross
Agricultural Production per ha), the highest value was achieved in Trenčín Region at the
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beginning of the period 2009 – 2012. However, at the end of the period, Nitra Region
overtook this position. On the other hand, in Prešov Region was the worst Total Gross
Production per 1 ha of agricultural land in 2009 as well as in 2012. In 2012, Prešov Region
achieved value only 620.9 EUR per 1 ha. From the Table 1, it is clearly visible that the
western part of the Slovakia achieved significantly better values in this examined indicator.
Gross Agriculture Production per 1 ha in the western part of the Slovakia varies from 1 466.3
EUR in Trenčín Region up to 1 820.6 EUR in Nitra Region. It can be stated that all of Slovak
regions have increased the indicator during the examined period 2009 – 2012, but the most
significant increase occurred in regions of eastern and central part of Slovakia. It is good
evidence that these areas of Slovakia have a countervailing tendency in this first examined
indicator.
The second selected indicator, Taxes and Fees per ha, was selected for its explanatory ability
about regions´ contribution to the common public budget in the agricultural sector. From the
Graph 1, we can see proportion of Taxes and Fees in Slovakia by each region. The total
amount of Taxes and Fees collected within Slovakia to the common budget represents more
than 27.6 million EUR in 2012. Nitra Region had the major share in this total amount with the
sum about 8 million euros, what represents 29.28 percent and Trnava Region with the amount
more than 6.5 million euros, what represents 23.78 percent.
Graph 1: Proportion of Taxes and Fees in SR by Regions in 2012

Source: Author´s calculations. Statistical Office of the Slovak Republic (2009, 2012). Hrubý obrat –
Ekonomický účet – vybrané ukazovatele poľnohospodárstva.

When considering the size of agricultural land, we can simply compare the amount of Taxes
and Fees paid into the common public budget by region per 1 ha. On the basis of this
conversion, the order of regions changed. The largest amount of Taxes and Fees per 1 ha is
paid in Bratislava Region – 34.38 EUR. In general, the regions of central and eastern Slovakia
reach the lowest values in this examined indicator. In fact, in these geographical parts of
Slovak Republic the amount of Taxes and Fees paid per 1 ha of agricultural land range from
only 4.41 EUR per 1 ha in Prešov Region to 7.06 EUR per 1 ha in Košice Region. When
comparing the data with the year 2009, which was negatively affected by the global economic
crisis, all regions show the same values except of Bratislava Region, where there was an
increase of circa 12 EUR paid in Taxes and Fees per 1 ha.
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Graph 2: Taxes and Fees per 1 ha within the Slovak Regions in 2012

Source: Author´s calculations. Statistical Office of the Slovak Republic (2009, 2012). Hrubý obrat –
Ekonomický účet – vybrané ukazovatele poľnohospodárstva.

The Number of Employees per 100 ha of agricultural land is the last selected indicator to
compare and evaluate the level at which Slovak regions contribute on the regional
development in agriculture sector. The least employees per 100 ha in 2012 are recognized in
Banská Bystrica Region, Prešov Region and Košice Region where this indicator does not
even reach the value of 1. On the other hand, Bratislava Region and Trnava Region employ
approximately 2 employees per 100 ha of agricultural land. When comparing the situation
with 2009, all regions stated higher Number of Employees per 100 ha. This trend is also
caused by the substitution of human resources for machineries.
Graph 3: Number of Employees per 100 ha in 2012

Source: Author´s calculations. Statistical Office of the Slovak Republic (2009, 2012). Štruktúra zamestnancov v
poľnohospodárstve.

Table 2 deals with the 2 different methods used for evaluating and comparing the level of
regional disparities by selected indicators within the Slovak regions. It can be stated that
regional disparities decreased when we are speaking about the Gross Agriculture Production
per 1 ha and its two main compositions - Crop Production per 1 ha and Animal production per
1 ha. Other examined indicators, Taxes and Fees per 1 ha and Number of Employees per 100
ha, we can notice opposite trend during the period 2009 – 2012. The increased level of
regional disparities is most visible in Taxes and Fees per 1 ha within the Slovak regions. On
the other hand, the regional differences within the Slovak regions are the smallest in terms of
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indicator of Animal Production per 1 ha in 2012 and Number of Employees per 100 ha in
2009.
Table 2: Evaluation and 2009 to 2012 Comparison of Regional Disparities within the Slovak
Regions
Method

Year

Coefficient of
variation

2009
2012
2009
2012

Gini Index

Gross
Production
per 1 ha
0,449
0,386
0,236
0,214

Crop
Production
per 1 ha
0,530
0,482
0,297
0,272

Animal
Production
per 1 ha
0,437
0,375
0,242
0,211

Taxes and
Fees per 1 ha
0,598
0,733
0,328
0,387

Number of
Employees
per 100 ha
0,377
0,387
0,210
0,218

Source: Author´s calculations.

In the last part of the research, we use the cluster analysis to graphically display the regional
disparities by taking into consideration all of 3 selected and examined indicators within the
Slovak regions. In the following graph, we may notice that according to our monitored
indicators, 2 major clusters are incurred within the Slovak regions. The result of the cluster
analysis proves previous results of this paper, because it is evident that the first cluster is
formed by the regions of eastern and central Slovakia. These parts of Slovakia are clearly and
undoubtedly underdeveloped in terms of our chosen indicators that express the socioeconomic situation in concrete Slovak region.
Graph 4: Cluster Analysis Monitoring 3 Selected Indicators – Total Gross Agricultural
Production per 1 ha, Taxes and Fees per 1 ha and Number of Employees per 100 ha

Source: Author´s calculations - Generated by the SAS System ('Local', W32_8HOME) on 2014, april 04 at
11:07:29 AM

4. Conclusion
This paper evaluates the level at which Slovak regions contribute to regional development
within the agriculture sector. The results of all analyzes proves our previous assumptions, that
the regional disparities are evidently high, mostly manifested between the regions of western
part of Slovakia and the cluster of East and Central Slovakia. Based on values of selected
socio-economic indicators focused on agricultural sector, it is possible to state that these
geographical areas are clearly underdeveloped. The best values are achieved in Bratislava
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region. Regional disparities of the Slovak regions, measured by the Coefficient of variation
and Gini index, have decreased in Gross Agriculture Production per 1 ha and its two main
compositions - Crop Production per 1 ha and Animal production per 1 ha and have increased
in Taxes and Fees per 1 ha and Number of Employees per 100 ha during the period 2009 –
2012. When we want to speak in terms of simple indicators, we have to mention that Nitra
region is the region with the realest agrarian character – significantly the largest acreage of
agricultural land and it is simultaneously capable to report one of the highest levels/values of
monitored indicators within the Slovak regions. As the results of all analyses, it is possible to
state that the experts in the field of economy and sociology, who are interested in the regional
development of agricultural sector, should be much more focused on the eastern and central
part of the Slovak Republic. There should be visible initiatives to lower the level of regional
disparities within Slovak regions. The government should focus on the financial incentives in
the region of central and eastern Slovakia and try to support domestic agricultural business
entities.
References
[1] Bašovský, O.; Lauko, V. 1990. Úvod do regionálnej geografie. Bratislava : SPN. 86 p. ISBN
9788008002783.
[2] Gajdoš, P. 2008. Development of Regional Disparities in Slovakia – Less Developed Regions. Život.
Prostr., Vol. 42, No. 1, p. 21 – 27.
[3] Hančlová, J., Tvrdý L. 2004. Classification of the Regions. In: Studies and Analyses of the Macro- and
Microeconomic System Structure and Behavior Using the Economic – Mathematical Methods. Ostrava :
VŠB – TU Ostrava, Faculty of Economics, 163-214 p. Available at: http://accendo.cz/wpcontent/uploads/part_2-1_11_20041.pdf ISBN 80-248-0666-5
[4] Jaffee, D. 1998. Levels of socio-economic development theory. United States of America : Praeger
Publishers, 2nd ed., 221 p. ISBN 0-275-95659-8.
[5] Korec, P. 2005. Regionálny rozvoj Slovenska v rokoch 1989-2004. Bratislava : Geografika, 228 p.
ISBN 80-969338-0-9.
[6] Law No. 503/2001 Coll., National Council of the Slovak Republic on Regional Development
[7] Liptáková, K. 2008. Ľudský potenciál ako faktor endogénneho regionálneho rozvoja. Banská Bystrica :
Univerzita Mateja Bela, Ekonomická fakulta, 124 p. ISBN 978-80-8083-601-6.
[8] Malatinec, T., Hanáčková D. 2012. Evaluation of the innovative efficiency of selected agricultural
companies and their impact on local and regional development. In Acta regionalia et environmentalica :
vedecký časopis pre regionálne a environmentálne vedy. Vol. 9, no. 2, p. 44--49. ISSN 1336-5452.
[9] Matlovič R., Matlovičová K. 2011. Regionálne disparity a ich riešenie na Slovensku v rozličných
kontextoch. In Acta Facultatis Studorium Humanitatis et Naturae Universitatis Prešoviensis, Prírodné
vedy, ISSN: 1336-6149, Folia Geographica, ISSN 1336-6157, Vol. LIII, no.18, PU Prešov, p. 8-87
[10] Michálek, A. 2012. Vybrané metódy merania regionálnych disparít. In Geografický časopis. SAV. Vol.
64, no. 3 (2012), p. 219-235. Available at: https://www.sav.sk/journals/uploads/12121204Michalek.pdf
[11] Molle, W. 2007. European Cohesion Policy. London: Routledge, p.17, ISBN 0-203-94527-1
[12] OECD
–
Regional
Development.
policy/regionaldevelopment.htm

Available

at:

http://www.oecd.org/gov/regional-

[13] Sloboda, D. 2006. Slovensko a regionálne rozdiely. Teórie, regióny, indikátori, metódy. Bratislava:
Konzervatívny
inštitút
M.
R.
Štefánika,
44
p.
Available
at:
http://www3.ekf.tuke.sk/re/Disparity%20a%20perifernost/Regionalne%20disparity/Slovensko_a_regio
nalne_rozdiely.pdf
[14] Statistical Office of the Slovak Republic 2009, 2012. Hrubý obrat – Ekonomický účet – vybrané
ukazovatele poľnohospodárstva. 95 p., 96 p. ISBN 978-80-8121-000-6, ISBN 978-80-8121-263-5
Available at: http://portal.statistics.sk/showdoc.do?docid=11549

235

[15] Statistical Office of the Slovak Republic 2009, 2012. Štruktúra zamestnancov v poľnohospodárstve. 18
p., 18 p. ISBN 978-80-8121-264-2 Available at: http://portal.statistics.sk/showdoc.do?docid=11549
[16] Statistical Office of the Slovak Republic – RegDat databases. Available at: http://pxweb.statistics.sk/PXWebSlovak/
[17] Tej. J. 2002. Región a správa. Prešov: Prešovská univerzita v Prešove, Fakulta humanitných a
prírodných vied, 182 p. ISBN 80-8068-139-2.

236

Role and Meaning of Structural Pensions for Restructuring Processes in
Polish Agriculture
Bartosz Mickiewicz1, Dagmara K. Zuzek2
Zachodniopomorski Uniwersytet Technologiczny w Szczecinie1
Uniwersytet Rolniczy w Krakowie2
ul. Żołnierska 471,
71-210 Szczecin, Polska
Al. Mickiewicza 212,
31-120 Kraków, Polska
1,2
e-mail : bartosz.mickiewicz@zut.edu.pl, d.zuzek@ur.krakow.pl
Abstract
The paper presents main differences between structural pensions in two different periods of Common
Agricultural Policy realization – 2004-2006 and 2007-2013. There were presented role and meaning
of structural pensions for farmers’ income in Poland. Authors concluded that although the Program
for years 2007-2013 assumed that about 50 400 farmers could use of the structural pensions so the
level of the handed over arable land under the structural pensions was too low to obtain significant
changes in the area structure.
Keywords: structural pensions, agriculture, rural areas development, financial support for farmer
JEL Classification: Q18

1. Introduction
Integration with the European Union changed the shape of national policy on rural areas,
introducing fundamental changes in the institutional environment, and forcing the adaptation
of legal and financial regulations. Necessity for modernization and restructuring of Polish
agriculture and the countryside, which brought with it the European integration process is
reflected in the programming of rural development policies, to the extent permissible aid in
the agricultural sector, the financial instruments used and the organization of institutions that
support rural development and agriculture. By the embrace the Polish agriculture by the
Common Agricultural Policy (CAP) and introducing a new set of policy instruments for
agriculture and rural Poland gained access to new sources of funding supplied by the
Community budget. For the first time in the history of the Polish agriculture and the
countryside flowed a stream of such large funds for restructuring, modernization and rural
development.
The execution of the Plan of the Development of Rural Areas 2004-2006 played an important
role for the transformation of rural areas in Poland. The European Union, within the scope of
this plan, provided the assistance within the field of the increasing of the profitability of
agricultural holdings on difficult areas, the assistance with the creating of concrete
agricultural and environmental programs, the implementation of tasks related to the foresting
and supporting groups of agricultural producers or providing the assistance to agricultural
holdings with a low scale of production. PDRA (2004-2006) covered the activities related to
structural pensions, whereas the main goal referred to the guaranteeing of established income
to farmers resigning from the running of the agricultural activity at the pre-retirement age, the
lowering of the average age of people taking over the agricultural activity as well as the
improving of the agrarian structure.
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2. Data and Methods
The aim of the paper is to examine the first experiences of the implementation of the measure
of structural pensions for farmers in Poland in two analyzed periods (2004-2006 and 20072013). The analysis ought to show the role of the tool of agricultural policy in maintaining the
structure of family farms. The period of examination of operating the scheme is not short so it
is possible to indicate its weaknesses and advantages.
The scope of the study covers the area of the whole country with regard to the operation of the
structural pensions in years 2004-2013. Pensions’ were ranked on the third position in the
Axis 1 -“Problems of competitiveness of agricultural and forest sectors”. The basic source for
the study refers to the statistical data as well as the data of the Agency for Restructuring and
Modernization of Agriculture. The study has been based on statistical methods, the research
of source materials as well as the analysis of the subject.
3. Results and Discussion
Structural pensions were ranked on the third position in Axis 1 –“Problems of
competitiveness of agricultural and forest sectors". Under the Act of 7th March 2007 on
supporting rural areas with funds of the European Agricultural Fund for Rural Development
(Journal of Laws Nr 64, item 427) the Minister of Agriculture issued the executive regulation
of 19th June 2007 on detailed conditions and the manner of granting financial assistance in the
form of structural pensions (Journal of Laws Nr 109, item 750). On the onset the regulation
defined basic notions related to the successor, agricultural activity, and additionally it
explained what shall be understood by the right to the pensions as well as the definition of the
lowest retirement pay was provided. This definition is extremely important as on its basis all
the elements of the structural pension are calculated. The lowest retirement pay refers to the
amount of the lowest retirement pay defined in the provisions on retirement pays and pensions
of the Social Insurance Fund and not the Agricultural Social Insurance Fund. Structural Funds
are granted according to the sequence of the receding of applications by the Agency for
Restructuring and Agricultural Modernization. In relation to the regulation of 2004 the most
considerable changes refer to the increasing of the acreage of the handed over holding,
namely from 1 ha to 3 ha, with the reservation of the exclusion of 4 east and south provinces
from that clause. The subsequent very important condition to be met refers to the person’s
taking over creating of the holding with the size defined by the legislator. In case when the
agricultural holding is handed over to increase one or several agricultural holdings, the arable
land going into the composition of each newly created holding has to cover the area bigger or
equal to the area of farm land of the holding in a given province. In case of provinces, in
which the average area of the farm land going into the composition of the holding is bigger
than the average area of the farm land going into the composition of the holding in the
country, the newly created holdings have to cover the area bigger or equal to the average area
of the farm land of the holding in the country. This condition refers both to farmers who
intend to hand over an agricultural holding to increase other holdings against the structural
pension as well as those who hand over the whole holding to the successor. The above
mentioned means that farmers intending to hand over their holdings to their successors must
possess holdings whose area of arable land is equal or bigger than the average area of the farm
land of the holding in the province or in the country, depending on in which province the
holding is located.
The condition of handing over of the agricultural holding with the average farm land in the
province or in the country is not taken into consideration in case when the person taking over
refers to the successor who is a descendant, namely a child or grandchild of the farmer
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applying for the structural pension. The above mentioned condition is not binding when the
entity taking over refers to the legal person or the organizational unit without legal personality
and if the agricultural activity falls within the scope of its operation or, when the holding is
handed over for the purpose of the environmental protection in the light of regulations on the
environmental protection. Those requirements are also not binding in case when the
agricultural holding is handed over to the Agricultural Property Agency or, if handed over
arable land has been anticipated for foresting in the local plan of spatial development.
The legislator has additionally defined what requirements a farmer must fulfill with regard to
the structural pension to increase his already existing holding and what conditions must be
met by his successor. The successor refers to the person who on the day of the taking over of
the agricultural holding from the person applying for the structural pension, starts, for the first
time, the running of the agricultural activity and who on the day of the submission of the
application has not exceeded the age of 40 years. The farmer taking over of the agricultural
holding to increase the already existing holding may not exceed the age of 50 year on the day
of the submission of the application. Additionally, both the successor and the farmer taking
over the holding to increase the already existing holding shall be in the possession of
appropriate professional qualifications useful to conduct the agricultural activity. Those
persons may not have an established right to the pension or retirement pay and they will
commit themselves on the petition for the granting of the pension to run an agricultural
activity on the taken over arable land for the period of at least 5 years, as well as to submit the
application for the entry to the records of producers (Journal of Laws Nr 109, item 750).
Thus, the rules of the granting of the structural pension have been changed to the
disadvantage of beneficiaries in relation to PDRA of 2004-2006 (stage I), which refer to the
reduction of the basic amount of the pension from 210% to 150% of the lowest retirement
pay. Additionally, the highest amount of the pension was reduced from 440% to 265%
(PDRA, 2007). For the purpose of the program of structural pensions initially the public
spending amounting EUR 2.2 milliard was planned, whereas EUR 1.5 milliard (67%) referred
to the liability for beneficiaries of the stage I of the pension execution scheme, covering the
years 2004-2006. The phenomenon appeared due to the fact that stage I lasted 3 years,
whereas benefits were spread for 10 years. In the second stage covering the years of 20072013, changes referred to many detailed legal regulations, including the regulation that: the
farmer had to possess the holding with the area of at least 3 ha (with the exception of 4
provinces), the pension was supposed to be paid until the reaching of the age of 65 years and
not for the period of 10 years, as it was in the previous case. And the most important
provision that the pension may amount only to 150% of the lowest retirement pay whereas the
maximal amount may not exceed the level of 265%. Simultaneously, the rule has been
introduced that in case of the handing over of the holding to increase the other holding, the
area after its increasing may not be smaller than the average area in a given province. (PDRA,
2007) The most important differences between stages I and II are presented in table 1. It is
possible to notice that main changes between stages were observed in the size of the holdings
(increased from1 to 3 ha in order to eliminate the smallest and weakest farms) and decrease of
total amount of pensions (due to less financial means oriented for that kind of support).
Table 1: The most important differences between stages I and II
55

55

2. Insured in Agriculture Insurance Fund

5 years

5 years

3. Agricultural activity

10 years

10 years

1 ha

3 ha

1. The age of the farmer

4. The size of the holding handed over
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5. The amount of the pension

210%

150%

6. For marital relationship

60%

100%

7. The increasing of the pension for the acreage

3 ha

10 ha

440%

265%

8. The maximum pension

Source: Information about influence of “structural pension” activity on improvement of farms’ agrarian
structure. Ministry of Agriculture and Rural Development. Warsaw, 2012.

According to PDRA 2007-2013 within the scheme of structural pensions the assistance shall
be granted to farmers who decide to cease their agricultural activities for two purposes:
1. in order to hand over the agricultural holding to the successor,
2. in order to hand over the agricultural holding to other agricultural producers.
In the first case, the land is handed over in whole to the successor who meets the following
conditions:
- the successor has not completed the age of 40 years,
- the successor for the first time undertakes to run the agricultural holding,
- the successor possesses appropriate agricultural qualifications,
- the successor has submitted the plan of the development of the taken over holding.
In the other case the handing over may be effected for the purpose of the increasing of the
holding of the other agricultural producer who meets the following conditions:
- the producer is the agricultural producer who has not completed the age of 50 years,
- the producer possesses appropriate qualifications.
The requirements for the future beneficiary are in general similar to the ones in previous
application period with the exception of the area of the arable land which is reflected by the
below inserted list:
- the beneficiary has not completed the age of 55 years, and the beneficiary has not reached
the retirement age (a man - 65 years, a woman - 60 years),
- the beneficiary has run the agricultural activity for their own account for the period of 10
years,
- the beneficiary has been insured for the period of at least 5 years,
- the beneficiary has handed over the agricultural holding and ceased the running of any
agricultural activity,
- the beneficiary is neither an old age pensioner or the retired person.
If the farmer stays in the marital relation, and the conditions to apply for the pension are
fulfilled by both spouses, the structural pension is granted only to one of them. Additionally,
the period of the assistance had been changed. The structural pension shall be paid to the
beneficiary, however until the moment when the beneficiary reaches the age of 65 years (for
10 years in the previous scheme, regardless of the age). In terms of funds the basic amount of
the assistance for one pension amounted to PLN 896.19 (EUR 229.57), namely, 150% of the
lowest retirement pay. It may be increased by PLN 597.46 (EUR 153.05) that is, 100% of the
amount of the lowest retirement pay as the extra pay for the spouse and by PLN 89.62 (EUR
22.96), if the farmer hands over the holding of the area bigger than 10 ha.
Farmers applying for the structural pension were aware of the considerable difference in the
amount of benefits in the program binding for years 2004-2006 and the currently suggested
solutions. Differences and similarities within the scope of the basic amount of the structural
pensions between PDRA 2004-2006 and PDRA 2007-2013 may be presented in table 2.
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Table 2: Differences and similarities within the scope of the basic amount of the structural
pensions
Years

Years

2004-2006 (in PLN)
1254.67

2007-2013 (in PLN)
896.19

the extra pay for the spouse

358.47

597.46

for handing over of the agricultural holding

1015.68

89.62

the maximal amount of the pension

2628.82

1583.27

Specification
the basic amount of the pension

Source: Information about influence of “structural pension” activity on improvement of farms’ agrarian
structure. Ministry of Agriculture and Rural Development. Warsaw, 2012.

Comparing the amounts of the pays of the two analyzed periods of the implementation of the
structural pensions it turns out that it is not favorable in case of the currently implemented
activity of PDRA. The reduction of the pays for both spouses amounts to PLN 119.49 (with
the increase for the spouses by PLN 238.99), whereas considering the maximal amount of the
pension, the range drops to PLN 1045.55 to the disadvantage of the current program. In the
course of the construing PDRA for years 2007-2013 the maintaining of approximated balance
between men and women was taken into consideration, whereas the previous range amounted
as 210 to 60 (3.5 multiplicity), and currently it amounts to as 150 to 100 (1.5 multiplicity).
Farmers while considering the decision on applying for structural pensions, took into
consideration not only the amount of the payment but they also many aspects to be solved
such as to whom to hand over the land (to the successor or the neighbor), whether or not the
criteria of the authorization to the pension have been met in terms of the size of the
agricultural holding in comparison to the average holdings in the province, direction of the
handing over of the arable land or restrictions in utilization of other activities.
Conclusions
1. The program of structural pensions faces an ambitious task. The Program for years 20072013 assumed that about 50 400 farmers could use of the structural pensions, which accounts
for 7 200 farmers annually. On the other hand the area of the handed over agricultural
holdings will amount to 450.0 thousand ha, in comparison to 480.0 thousand ha in the
previous period. (PDRA, 2007).
The question of the qualifications useful for the purpose of the running of the agricultural
holding present as follows:
- basic agricultural education, secondary or higher,
- qualification title or professional title of the master in the profession useful for the running
of the agricultural activity and a 3-year experience in the work in agriculture,
- higher education on the faculty other than agricultural with at least a 3-year experience in
the work in agriculture, or completed a post-diploma studies on the faculty related to
agriculture.
- basic education, education of the junior high school or vocational education with at least a
5-year experience in the work in agriculture.
2. The experience in work refers to the period until the submission of the application during
which the entity taking over the holding has been subject to the social insurance for farmers.
The experience in work has been defined as the period subject to the insurance in the
Agricultural Social Fund, as it constitutes an evidence of the running of the agricultural
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activity or the performing of the activity of the permanent work in the holding as the
householder. For persons not meeting the requirements of education and running agricultural
holdings, which constitute their main sources of income, an introduced solution constitutes a
considerable facilitation. The solution implemented in the previous scheme referring to the
declaration of the person working in the holding about the period of the conducting of the
work in the holding resulted in the regressive insurance in the Agricultural Social Insurance
Fund as well as increased costs for the beneficiary for that reason. The proceeding concerning
the granting of the structural pension is instigated on the written application of the person
interested. The Agency has 40 days to issue the decision on the meeting of initial conditions
to grant the pension. Within 6 months since the day of the issuing of the decision, the
applicant shall be obliged to submit documents confirming the handing over of the
agricultural holding and the ceasing of the running of the agricultural activity. Subsequently,
within 30 days since the submission of the said documents the Agency issues the
administrative decision (Journal of Laws Nr 109, item 750).
3. The level of the handed over arable land under the structural pensions was too low to obtain
significant changes in the area structure. However, the continuation of this process in years
2007 - 2013 shall allow for further increase of the number of holdings of the average size. On
the other hand, in PDRA 2007 - 2013 financial conditions for obtaining structural pensions
have been considerably deteriorated, which will lower the level of the security of living of
beneficiaries. The attempts of the ministry of agriculture aiming at the improving of those
relations shall be considered as proper actions.
4. The provisions on structural pensions concentrate on the entirety of the handed over
agricultural holding (buildings, inventory) to a too small degree as they refer only to the
handing over of the arable land. The lack of precision of legal regulations could effect the
lowering of the economic power of agricultural holdings taken over by successors.
5. The program of structural pensions provided for in PDRA for years 2007 - 2013 should
more efficiently relate to the legal settlings of the EU, as well as from the previous period of
the planning of the financial support from the funds of the European Union, as the agrarian
transformations require a long-lasting and simultaneously efficient strategic operation in the
perspective of many years in.
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Abstract
In the paper we deal with the composition of land resources in Slovakia as well as with quantification
of selected indicators related with production factor land. The land area in Slovakia is about 4 903.6
thousands of hectares. Approximately one half of the area creates agricultural land. The rate of
plowed is approximately at the level 58.7 %, what reflects the share of arable farmland on
agricultural land. The share of agricultural land on the total area of Slovakia is 49-50 %. The largest
size has area of Banská Bystrica with 945 457 ha. The rate of plowed reaches the highest values (78 90 %) in productive areas (LPP) – Bratislava, Trnava and Nitra. The share of agricultural land on
total area of Slovakia is expressed by a degree of agricultural using is the highest in productive areas
(LPP) – Trnava and Nitra (70-74%) and the lowest in Žilina County (36 %).
Keywords: agricultural land, land indicators, County, land area of Slovakia
JEL Classification: Q13, Q15, Q24

1. Introduction
The land is one of the basic parts of environment and necessary condition for the life of
people. It has irreplaceable position in the nutrition of population and from the point of view
of agriculture it is the considerable part of the agricultural production. The protection of the
land shall be the priority of the state`s duties (Miklovičová, Miklovičová, 2012). The land is
the crucial working basis and social back-up of each country. Locally it is often just the only
one economic source for the life (Vilček, Hronec, Bedrna, 2005). The concept of sustainable
intensification has recently been developed to raise productivity while reducing
environmental impacts. This means increasing yields per unit of inputs as well as per unit of
undesirable outputs (such as greenhouse gas emissions, water pollution or loss of
biodiversity). It is thus helpful to understand intensification as referring to environmental
factor productivity or eco-efficiency (Taube et al., 2014).
Urban expansion and agriculture intensification are relevant drivers in Land Degradation
processes in Europe due to net loss of land, soil sealing, landscape fragmentation and other
negative effects on the environment (Ceccarelli et al., 2014).
The agriculture has impact on the nature and environment because it uses keeps and renews
the natural sources and ecosystems. With its activity it has impact also on the economic and
social conditions of the country-side life. To the important factors and conditions of the
sustainable operating on the land belongs the competitiveness of the agricultural producers
(Blaas, Bielek, Božík, 2010). The competitiveness of agricultural producers of stocks and
food in Slovakia on the domestic and foreign markets of EU influences many factors from the
usage of the savings through the growth of the labor productivity up to the marketing activity
and rational logistic or the measure of bond usage on the food webs (Grznár, 2013). 75 % of
agricultural land is in the property of the private persons, 25 % of the agricultural land is in
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the administration of the Slovak land found. There are still problem with the high percentage
of the agricultural land in the administration of the state, its disintegration, problem to settle
the price of the agricultural land (in current period does not exist unit price decree). The
development of the land market is proportional to the performance of the agro-sector and
profitability of the agricultural companies (Baran et al., 2012). Food consumption puts
pressure on natural resources and arable land. Luan et al. (2014) examined dynamics of land
requirements for food in South Africa from 1961 to 2007 and investigated the relationships
between dietary pattern, yield, cropping intensity, population and the area of required land
using the thought experiment method.
2. Data and Methods
The source of information for preparing the paper was the database of the regional statistics
RegDat for period 2004 – 2012. We analyze the land found for whole Slovakia as well as for
the Slovak counties - Bratislava, Trnava, Nitra, Trenčín, Banská Bystrica, Žilina, Prešov,
Košice. The land found we divided on the agricultural and non-agricultural land and from the
agricultural land we analyze arable land and from non-agricultural land the forest land. We
quantify the indicators in which are reflected the categories of the land found and it is: The
rate of plowed which expresses the ratio between arable land and agricultural land. It
expresses the share of the arable land on the total agricultural land. The next indicator is
degree of agricultural usage. It is ratio between agricultural land and total land area
multiplied by 100. This indicator expresses how many percent from total land area or county
takes the agricultural land. Coefficient of the ecologic stability (CES) it is number ratio which
determines the ratio between stabile ecosystems and unstable ecosystems. To the stabile
ecosystems belong: forest land, water areas, grassland, pastures, orchards and vineyards. To
the unstable ecosystems belong: arable land and hop-fields. The levels of the coefficient
evaluation of ecologic stability we interpret according to the author (Míchal, 1994).
3. Results and Discussion
The area of SR does not change during the following period. In comparison of years 2012 and
2004 the area increased about 0.20 thousands of hectares. Non-agricultural land creates higher
percentage from the total area of SR as agricultural land. The agricultural usage was around
50 % of area in years 2004 – 2007 as expressed the indicator the degree of agricultural usage.
In other years the indicator decreased about 1 percent. In the non-agricultural land there are
water areas, built-up areas and yards, other areas and forest land which creates its highest part.
The development of the forest land in Slovakia increased each year and for followed period
the increase was about 9.20 thousands of hectares. The agricultural land decreased in the
followed period and as we can see from the data of table 1. For whole period there is
noticeable decline about 28.70 thousands of hectares. The most important item is arable land
from total agricultural land which participated on its decline. The arable land decreased about
16.9 thousands of hectares. The ratio between these two indicators give the indicator the rate
of plowed. This indicator expressed the share of the arable land on the agricultural land and it
was around 58.7 %. The coefficient of ecologic stability is higher than 2 it means that the
Slovak republic is quite balanced and the technic objects are relatively in accordance with the
natural structures and the consequence is the low consumption of energy and material inputs.
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Table 1: Land area in Slovakia in thousands of ha and development of chosen indicators for SR
Indicator
/year

2005

2006

2007

2008

Area

4903,4

4903,5

4903,4

4903,6

4903,7

Agricultural land

2434,7

2433

2430,7

2428,9

2423,5

- arable land

1430,6

1429

1427,4

1425,9

1421,9

Non-agricultural
land

2 468,6 2 470,5 2 472,7 2 474,7 2 480,3 2 485,8 2 489,40 2 492,80 2 497,60 29,00

-forest land
The rate of
plowed
Degree of
agricultural
usage

2004,9

2005,2

2006,9

2007,1

2008,3

2009

2010

2012

4903,7 4 903,60 4 903,60 4 903,60

0,20
2417,9 2 414,30 2 410,80 2 406 28,70
1418 1 416,60 1 415,60 1 413,70 16,90

2008,8 2 011,20 2 012,30 2 014,10

58,76% 58,73% 58,72% 58,71% 58,67% 58,65% 58,68%

50%

2011

Δ
12-04

2004

9,20

58,72%

58,76%

-

50%

50%

50%

49%

49%

49%

49%

49%

-

CES
2,11
2,12
Source: own calculation, Regdat

2,12

2,13

2,13

2,13

2,14

2,14

2,14

-

Bratislava County is the smallest region of Slovakia. In the past it belonged to the important
agricultural producers however at present it is oriented on the industry. The positive factor for
the agricultural branch is that in this region are very advantageous land and climate
conditions. From the data showed in the table 2 we can see that the area of Bratislava County
was on the level of 205 268 ha. From total area of County the highest share had the
agricultural land in 2004 and it was 47 %. Subsequently in following years it was on the level
of 45 – 46 % from total County area. The area of the agricultural land decreased each year and
its value decreased about 3 979 ha in followed period. The arable land decreased about 2 839
hectares. The share of the arable land on the agricultural land expressed the rate of the plowed
on the level of 79 %. Non-agricultural land created 53 – 55 % from total area of county but its
area increased from 2012 in comparison of 2004 about 3 980 hectares. The forest land created
from non-agricultural land 66 – 69 % and its area decreased about 307 hectares. The
coefficient of the ecologic stability was in the range from 1 to 3 what means that the county is
balanced and it has low consumption of energy and material inputs.
Table 2: Overview of land area in ha and development of chosen indicators in Bratislava County
Indicator

2004

2005

2006

2007

2008

2009

2010

2011

2012

Δ
12-04

Area

205 262

205 262 205 259 205 315 205 268 205 263 205 255 205 268 205 263

Agricultural
land

95 640

95 322

95 044

94 805

93 504

92 802

92 533

92 118

91 661 -3979

75 392

75 183

75 061

74 750

73 423

73 389

73 179

72 936

72 553 -2839

109 622

109 940 110 215 110 510 111 764 112 461 112 722 113 150 113 602 3980

Arable land
Nonagricultural
land
-forest land
The rate of
plowed

75 428

75 244

75 249

75 245

75 195

75 014

78,83%

78,87% 78,98% 78,85% 78,52%

79,08%

Degree of
agricultural
usage

47%

75 041

75 054

1

75 121 -307

79,08% 79,18% 79,15%

-

46%

46%

46%

46%

45%

45%

45%

45%

-

CES
1,28
1,28
Source: own calculation, Regdat

1,28

1,39

1,31

1,30

1,31

1,31

1,32

-
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The area of Trnava County occupies around 8.5 % of total area of SR. This county belongs to
the most productive agricultural counties. It is situated in the mild and warm climate, which is
favorable for crop growth. We can evaluate very positive the production function of the land
in this county what is reflected in the high hectare yields of cultivated crops. From the data of
the table 3 it is clear that the area of Trnava County has slightly decreasing trend (decrease
about 76 ha). The average area of the county is 414 679 ha. The share of the agricultural land
on the total area of county was 70 – 71 % though that its area decreased about 4 313 ha. The
arable land decreased about 4 250 ha. The rate of plowed was on level of 89.76 % during
analyzed period. The coefficient of ecologic stability was on very low level. It was in range
from 0.38 to 0.39 what means that Trnava County is used on agricultural mass production and
it needs high costs of the additional energy.
Table 3: Overview of land area in ha and development of chosen indicators in Trnava County
Indicator
Area

2004

2005

2006

2007

2008

414 715 414 718 414 712 414 669 414 668

Agricultural
land
293 850 293 607 293 258 292 808 291 916

2009

2010

2011

Δ
2012 12-04

414 666 414 662 414 661 414 639

-76

290 467 290 042 289 762 289 537 -4 313

Arable land
Nonagricultural
land

263 833 263 727 263 424 263 002 262 098

260 678 260 211 259 964 259 583 -4 250

120 865 121 111 121 454 121 861 122 752

124 199 124 620 124 899 125 102 4 237

-forest land
The rate of
plowed

65 202

65 253

65 315

65 266

65 253

65 242

89,78%

89,82%

89,83%

89,82%

89,79%

89,74%

Degree of
agricultural
usage

71%

71%

71%

71%

70%

70%

70%

70%

70%

-

0,38

0,39

0,39

0,39

0,39

0,39

0,39

-

CES
0,38
0,38
Source: own calculation, Regdat

65 231

65 256

65 249

89,71% 89,72% 89,65%

47
-

Nitra County belongs to the fifth largest county of the Slovak republic. It is situated on around
13 % of the total area of Slovakia. The agricultural in this County is fairly widespread and we
can say that this county belongs to the most used agricultural counties of Slovakia due to good
land and climate conditions. The employment rate in this region is 6 %. In table 4 the area of
Nitra County increased in following period from 634 341 ha on 643 379 ha. From this area
the agricultural land created the 74 %. Its area decreased as by the previous counties (we
evidenced the decreasing about 2 836 ha). This decrease had impact also on the area of arable
land. The arable land decreased about 1 649 ha. The arable land shared on the agricultural
land with 86.78 % what is the rate of the plowed. Non-agricultural land increased about 2 873
ha and on the total area of county it participated with 26 %. The forest land created from the
non-agricultural land around 58 %. This County belongs to less woody region of Slovakia.
The coefficient of ecologic stability was on the level as in Trnava County and it was 0.39
what means that the region is used on agricultural mass production and it needs high costs of
the additional energy.
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Table 4: Overview of land area in ha and development of chosen indicators in Nitra County
Indicator

2005

2007

634 341 634 341

634 341

634 384

634 384 634 384 634 380 634 379 634 379

Agricultural
land
469 641 469 485

469 187

469 098

468 669 467 794 467 592 467 248 466 805 -2 836

Arable land 407 127 406 904
Nonagricultural
land
164 700 164 856

406 693

407 196

406 761 406 068 406 076 405 855 405 478 -1 649

165 154

165 286

165 715 166 590 166 787 167 131 167 573 2 873

-forest land

96 131

96 118

96 136

96 229

96 337

96 323

The rate of
plowed

86,69%

86,67%

86,68%

86,80%

86,79%

86,80% 86,84% 86,86% 86,86%

Degree of
agricultural
usage

74%

74%

74%

74%

74%

74%

74%

74%

74%

-

0,39

0,39

0,39

0,39

0,39

0,39

0,39

-

CES
0,39
0,39
Source: own calculation, Regdat

2008

2009

2010

96 390

2011

Δ
12-04

2006

Area

2004

96 421

2012

96 613

38

482
-

Table 5: Overview of land area in ha and development of chosen indicators in Trenčín County
Indicator

2004

2005

2006

2007

2008

2009

2010

2011

2012

Δ
12-04

Area

450 185 450190 450207 450216 450216 450205 450 199 450 197 450 197

Agricultural
land

186 440 186467 186260 186053 185353 185035 184 647 184 081 183 665 -2 775

Arable land
Nonagricultural
land

263 745 263723 263947 264163 264863 265170 265 553 266 116 266 532 2 787

-forest land

220 661 220531 220588 220582 220889 220920 221 345 221 564 266 532 45 871

The rate of
plowed

53,13% 52,94% 52,78% 52,74% 52,79% 52,77% 52,88% 52,99% 52,98%

Degree of
agricultural
usage

99 055

41%

98724

98312

98119

97844

97634

97 633

97 552

97 298

12

-1 757

-

41%

41%

41%

41%

41%

41%

41%

41%

-

CES
3,07
3,09
Source: own calculation, Regdat

3,10

3,11

3,12

3,13

3,13

3,13

3,59

-

Trenčín County is situated on the north-west of Slovakia. It belongs to the smaller counties of
Slovakia. It is situated in different altitudes and from the point of agricultural point of view it
has various production conditions. The area of Trenčín County slightly increased about 12 ha,
from 350 185 ha on 450 197 ha (table 5). From the total area of county the agricultural land
created less than one half and it was 41 %. Its area decreased each year, we evidence the
decrease about 2 775 ha. On this decreased the arable land had the biggest share, which
decreased about 1 757 ha. The rate of plowed was on the level of 52.89%. Non-agricultural
land increased about 45 871 ha and it created more than 83 % of the total non-agricultural
land. Coefficient of ecologic stability was on the level more than 3, what means, that it goes
about natural and to the nature very close region with primacy of ecologic stabile structures.
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Žilina County is on the third place in areas of counties. It is situated on the north-west of
Slovakia and it takes around 14 % of area. The area of Žilina County is on the level of 680
844 ha (table 6). Its area increased about 188 ha in the following period. The agricultural land
created very low percentage and it was 36 %. The area of agricultural land decreased each
year and we evidence the decrease of area about 2 837 ha. The arable land created 25 % from
the agricultural land. The area of arable land shared mainly on the decrease of the agricultural
land. Non-agricultural land predominates in this County and it is on the level of 64 % from
total area of the County. Its value increased about 3 024 ha what had significant impact on the
increase of the forest land about 2 707 ha. Forest land reached approximately 87 % from nonagricultural land. This County has the highest share of forest land. The coefficient of ecologic
stability was on the level more than 8 what means that similarly as in Trenčín County, this
region belongs to the counties with natural and nature close region with primacy of ecologic
stabile structures.
Table 6: Overview of land area in ha and development of chosen indicators in Žilina County
Indicator
Area

2004

2005

2006

2007

2008

680 671 680 839 680 881 680 872 680 878

Agricultural
land
246 827 246 268 245 939 245 738 245 063
63 446

63 274

62 896

62 615

2010

2011

2012

680 867 680 867 680 866 680 859

Δ
12-04
188

244 830 245 666 244 896 243 990 -2 837

Arable land
Nonagricultural
land

433 844 434 571 434 942 435 134 435 815

436 037 435 201 435 969 436 868 3 024

-forest land

377 941 378 482 379 925 379 932 380 173

380 156 380 088 380 443 380 648 2 707

The rate of
plowed

25,70%

25,69%

25,70%

25,59%

25,55%

25,05%

Degree of
agricultural
usage

36%

36%

36%

36%

36%

36%

36%

36%

36%

-

9,01

9,05

9,09

9,94

9,37

9,38

9,40

-

CES
8,95
8,98
Source: own calculation, Regdat

63 207

2009

61 334

60 991

60 896

60 701 -2 745

24,83% 24,87% 24,88%

-

Land area of Banská Bystrica County is 945 457 ha and it belongs to the biggest counties of
Slovakia (table 7). It is situated in the southern part of the Middle Slovkia. This County is
situated in the various natural conditions, southern part is orientated on the agricultural
production and northern part is covered by the forest areas. The agricultural land shared by 44
% on the total land area of County so it is less than one half. Its area decreased about 4 939 ha
in followed years. Arable land created in average 39.87 % from total agricultural land. The
area of non-agricultural land was in the range from 526 753 in 2004 and up to 2012 increased
on 531 449 ha what means increase about 4 876 ha. The important part from the nonagricultural land created forest land. Its area was higher that the area of agricultural land, we
noticed the increase of forest land about 1 951 ha. Coefficient of ecologic stability was on the
level of 4.26 – 4.29 what means that the County belongs to the natural and nature close
regions with primacy of ecologic stabile structures.
Table 7: Overview of land area in ha and development of chosen indicators in Banská Bystrica
County
Indicator
Area

2004

2005

945 494

945 477

2006

2007

945 474 945 467

2008
945 443
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2009

2010

2011

2012

945 448 945 444 945 437 945 431

Δ
12-04
-63

Agricultura
l land
418 921

418 708

418 548 418 199

417 571

416 857 415 251 414 669 413 982 -4 939

166 635

166 682 166 576

166 204

166 193 165 677 165 624 165 524 -1 393

526 769

526 926 527 268

527 872

528 591 530 192 530 768 531 449 4 876

-forest land 462 536

462 547

462 479 462 607

462 763

463 072 463 889 464 156 464 487 1 951

The rate of
plowed

39,84%

39,80%

39,82%

39,83%

39,80%

39,87%

Degree of
agricultural
usage

44%

44%

44%

44%

44%

44%

44%

44%

44%

-

4,27

4,27

4,28

4,28

4,29

4,29

4,29

-

Arable
land
166 917
Nonagricultural
land
526 573

CES
4,26
4,27
Source: own calculation, Regdat

39,90% 39,94% 39,98%

-

Table 8: Overview of land area in ha and development of chosen indicators in Prešov County
Indicator
Area

2004

2005

2006

2007

2008

2009

2010

2011

2012

Δ
12-04

897 523 897 448

897 342

897 401 897 385

897 389 897 390 897 357 897 337

Agricultura
l land
385 458 385 160

384 635

384 453 383 936

383 206 382 089 381 989 380 895 -4 563

149 693

149 217 148 886

148 910 149 004 148 571 148 691 -1 616

512 707

512 948 513 449

514 183 515 301 515 368 516 443 4 378

440 629

440 624 440 742

441 187 441 853 441 796 442 159 1 704

38,92%

38,81%

38,78%

38,86%

43%
4,53

43%
4,55

43%
4,56

43%
4,56

Arable
land
150 307 150 243
Nonagricultural
land
512 065 512 288
-forest land 440 455 440 455
The rate of
plowed
38,99% 39,01%
Degree of
agricultural
usage
43%
43%
CES
4,52
4,52
Source: own calculation, Regdat

-186

39,00% 38,89% 39,04%

43%
4,55

43%
4,57

-

42%
4,56

-

Prešov County is situated on the north-west of Slovakia and it is the second biggest County of
Slovakia. It takes around 18.3 % of area. Its area is 897 397 ha. The share of agricultural land
is 42 % on the total area and the rest 58 % creates non-agricultural land. Arable land takes 39
% from agricultural land and its area decreased about 1 616 ha in the following period. On the
other hand the area of non-agricultural land increased each year and for the period increased
about 4 378 ha. This increase was influenced by the development of the forest land, which
created 88 % from the non-agricultural land. Coefficient of ecological stability was on the
level of 4.26 – 4.29 what means that the County belongs to the natural and nature close
regions with primacy of ecologic stabile structures. The overview of land area and
development of chosen indicators in Prešov County is in table 8.
Table 9: Overview of land area in ha and development of chosen indicators in Košice County
Indicator

2005

2008

2007

675 189 675 192

675 181

675 248

675 462 675 495 675 447 675 448 675 451

262

Agricultura
l land
337 973 337 963

337 813

337 745

337 466 336 942 336 471 336 025 335 458

-2
515
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2009

2010

2011

2012

Δ
12-04

2006

Area

2004

Arable
land
204 519 204 349
Nonagricultural
land
337 216 337 229

204 286

204 139

204 022 203 777 203 861 204 229 203 918

337 368

337 503

337 996 338 535 338 976 339 423 339 994 2 778

-forest land 266 572 266 604

266 619

266 657

266 905 266 929 267 412 267 645 268 007 1 435

The rate of
plowed

60,51%

60,46%

60,47%

60,44%

60,46%

Degree of
agricultural
usage

50%

50%

50%

50%

50%

50%

50%

50%

50%

-

1,97

1,97

1,98

1,98

1,98

1,97

1,97

-

CES
1,97
1,97
Source: own calculation, Regdat

60,48% 60,59% 60,78% 60,79%

-601

-

In table 9 is overview of land area in ha and development of chosen indicators in Košice
County. Košice County is situated on the south-east of the Slovak Republic and it takes
around 14 % of area. The eastern and southern part has plain character what is important for
the agricultural production. The area of Košice county is 675 346 ha. The share of the
agricultural land creates one half of the county area. The agricultural land decreased about 2
515 ha. The share of the arable land is 60 % what is the highest amount reached in the
counties belonging to the less favored areas (LFA). Area of non-agricultural land increased
about 2 778 ha, the increase was influenced by the increasing of the forest land about 1 435
ha. Coefficient of ecologic stability is on the level of 1.97 – 1.98 what means that it is
balanced region with low consumption of material and energy inputs.
4. Conclusion
The highest land area has Banská Bystrica County with area of 945 457 ha and the lowest
land area is in Bratislava County with land area of 205 268 ha. The level of agricultural usage
is expressed as a share of agricultural land on the total land area, the highest level of this
indicator is reached in Trnava County and it reached 74 %. This County has very good
conditions for agricultural production. The lowest share of the agricultural land has Trenčín
County, but its share on the total area is 41 %. The lowest level of usage is in Žilina County
and it is 36 %. The reason why this indicator is so low is that this County is situated in the
northern part of Slovakia where the climate conditions are not very favourable for
development of agricultural production. The share of arable land on the agricultural land is
expressed by rate of plowed and it reaches the highest amounts in the Counties situated in the
productive areas - Nitra and Trnava and it is on the level of 87 - 90 %. The lowest amount is
reached in the Žilina County due to the arable land area is the lowest from all Counties - 62
151 ha. The area of forest land with more than 440 000 ha is in Banská Bystrica and Prešov
County. Trnava and Nitra County reached the coefficient of ecologic stability of 0.38 - 0.39
what means that these Counties are used mainly on agricultural production. Natural and
nature close regions with the primacy of ecologic stabile structures creates the coefficient of
ecologic stability with amount higher than 3 in Trenčín, Žilina, Banská Bystrica and Prešov
County. In range from 1 to 3 is the coefficient of ecologic stability is in Kosice and Bratislava
County what means that these Counties are balanced with low consumption of energy and
material inputs.
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Abstract
The article deals with the economic situation of farms specializing in livestock production in the Czech
Republic. The enterprises were classified according to the predominant production specializing in
dairy cattle and other cattle (e.g. slaughter cattle), pigs and poultry. In total 114 enterprises were
analyzed during the period 2006 - 2011. The data of enterprises were evaluated using indicators of
financial analysis – profitability (return), liquidity and capital structure (i.e. indebtedness). The
financial situation of enterprises engaged in the breeding dairy cattle and other cattle can be
evaluated as positive. Companies breeding pigs are in critical conditions and similar results
demonstrate businesses specializing in poultry farming, except for negative values. Subsidies options
were recommended.
Keywords: Agricultural enterprise, Livestock, Financial analysis
JEL Classification: G30, G32, G39

1. Introduction
Financial situation is one of the key characteristics of enterprises. Agricultural enterprises
have to know how to deal with difficult financial situation (they have to be informed and use
knowledge of financial management and enterprise financing). Financial evaluation, based on
financial analysis reveals what are the weaknesses in the financial situation and how it can be
changed for the better. It is applied for the evaluation of economic situation of enterprises due
to the high variability of economic data and due to the fact that there are no indicators and
theoretic models of prospering firm applicable. The basic methodological tool of financial
analysis is the Framework of indicators (Jánský, 2002; Sedláček, 2007) It is very important to
conduct incessant and exact monitoring and estimation of its economic situation, especially
the financial situation. The most common method is to do a systematic analysis of the data
received from the enterprise accounting (Kupčák, 2005).
Financial analysis and its indicators are used worldwide. We can find researches about ways
of improving banks liquidity, banks solvency and ROE in SME´s enterprises in China (Lee &
Chih, 2013; Lu & Li, 2010). Ability to pay debts in Taiwan is examined by Lin, Liu, & Liang,
(2010). We can also find some comparison of financial situation between countries e.g.
Turkey and Taiwan (Aren & Lutfihak, 2012). When we focus on the Czech Republic, we can
also find interesting researches. As an example a model of firms´ sales (function of tangible
fixed assets, intangible assets, and staff costs) was designed. Statistically important linear
correlation between organizational capital and ROA, as well as between organizational capital
and ROE has been revealed in it. Model was empirically tested on the Czech conditions being
based on the analysis of 2 796 firms (Fiala & Borůvková, 2011). The most frequently used
financial measure according to the research is the volume of sales. They found relatively great
differences in the use of financial measures based on a company size and age of a company.
The company profile does not play an important role (Knápková, Pavelková & Jiřičková,
2011). The variability of indicators within each industry and among industries was assessed.
The analysis certified that ratio indicators of financial analysis of companies within industries
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show slightly higher variability than ratio indicators among industries, but the assessment of
variability of industry indicators shows their slightly higher values. For the synthetic
indicators, this issue cannot be concluded clearly because there is the crucial way of model
construction (Kraftová, Matěja, & Prášilová, 2011). Other authors who deal with the financial
analysis are e.g.: Kislingerová, Synek, Scholleová, Knápková, Růčková, Grünwald,
Holečková, Jindřichovská, Kopta, Lososová, Střeleček, Sůvová, Novák, Gurčík, Chrastinová.
The aim of the article being based on the financial analysis is to evaluate an economic
situation of enterprises specializing in livestock production i.e. in dairy cattle, other cattle,
pigs and poultry breeders in the Czech Republic.
2. Data and Methods
The data were obtained from Albertina database and from the collection of documents of
Commercial register (managed by Ministry of Justice of the Czech Republic), which include
accounting information from balance sheets and profit and loss statements of the legal persons
doing business in the Czech Republic. The selection of enterprises was done very closely - by
the type of livestock production. Dataset was compiled from companies, which according to
the Classification of Economic Activities (CZ NACE) belong to the Section of Agriculture Animal production - and are specified by businesses with principal activity in breeding dairy
cattle, other cattle (slaughter cattle and buffalo), pigs and poultry.
The selections of time series length for monitoring financial indicators depended on
integrating the highest possible number of enterprises. Also it was important to get complete
financial statements from databases. The data for adequate number of enterprises was
obtained for the period 2006 – 2011. Data for 2012 and 2013 were not complete, and were
removed from the dataset. The data set had to be adjusted, i.e. cleansed from the companies
with missing financial statements, companies with insufficient time series and duplications.
These data were removed. The final selected companies were categorized by above mentioned
predominant activity in the livestock production. For these categories of enterprises the results
from balance sheets, profits and losses data have been evaluated and after that the
development of the economic situation of selected enterprises was analysed. The assessment
of economic situation was based on the financial analysis i.e. with utilization of the indicators
of capital structure (i.e. indebtedness), liquidity and profitability (return). With regard to
indicator of capital structure we used four formulas of indebtedness: Total Debt to Total
Assets (1) according to Kislingerová (2010), equally Debt Ratio according to Synek (2011),
Equity Ratio (2) in compliance with Kislingerová (2008), Times Interest Earned Ratio (3)
(Růčková, 2011) and Interest Expenses to EBIT (4) i.e. Interest Burden (Růčková, 2011).
Total Debt to Total Assests[TDTA]

Equity Ratio [ER] 

Total Debt
Total Assets

Equity
Assets

Time Interest Earned Ratio [TIER] 

(1)
(2)

EBIT
Interest Expenses

Interest Expenses to EBIT [IEEBIT] 

Interest Expenses
EBIT

(3)
(4)

EBIT mean Earnings before Interest and Taxes.
Liquidity indicators we selected according to Kislingerová (2010) Cash Position Ratio (5),
Quick Asset Ratio (6) and Current Ratio (7).
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Cash Position Ratio [CPR] 

Financial Assets
Current Liabilitie s

(5)

Quick Asset Ratio [QAR] 

Current Assets  Inventory
Current Liabilitie s

(6)

Current Ratio [CR] 

Current Assets
Current Liabilitie s

(7)

As indicator of profitability (return) we utilized Return on Equity – ROE (8), Return on
Assets – ROA (9), Return on Sales – ROS (10) (Grünwald, 2007).
ROE 

EAT
Equity

(8)

ROA 

EAT
Assets

(9)

ROS 

EAT
Sales

(10)

EAT mean Earnings after Taxes (Net Profit).
The studied dataset contained 114 enterprises. Distribution of enterprises by type of livestock
production was set almost evenly - 24 companies of dairy cattle farming, 26 companies
breeding other cattle, 36 companies of pig husbandry and 28 companies of poultry breeding.
These conditions are valid for the year 2011. Regarding the territorial distribution the majority
of companies was represented by Central Bohemian region (48 companies) and South
Moravian region (41 companies), next was South Bohemian region and Hradec Králové
region with the same number of 25 companies.
3. Results and Discussion
3.1 Dairy Cattle breeders
The Total Debt to Total Assets (TDTA) is a fundamental indicator of indebtedness. The
recommended value by many scientists (e.g. Knápková & Pavelková, 2010) is between 30 –
60 %. Within the monitored breeding dairy cattle enterprises it is between 30 and 42 %, how
it is displayed in Table 1. In terms of time period the TDTA indicator is decreasing and has a
similar development as the national trend of Czech Agrarian sector (Ministerstvo zemědělství
[MZe], 2013a). The coefficient of self-financing - Equity Ratio is, on the contrary, growing.
Therefore the companies engaged in the breeding of dairy cattle use more own sources
(equity) than other sources (liabilities) to finance assets. The indicator of interest coverage –
Times Interest Earned Ratio (TIER) – informs how many times the company is able to cover
interest on debts (liabilities) after having all costs related to productive activities of the
company paid (Kislingerová, 2010). The recommended value of this indicator is higher than 5
(Knápková & Pavelková, 2010). For breeding dairy cattle enterprises values of these
indicators are sufficient, except 2009. In 2009 this indicator reached just 1,51, it implies that
firms in this period had probably problems with making a net profit. The best value of TIER
was achieved in 2011. The next indicator expressing the interest burden – Interest Expenses to
EBIT, it denotes what portion of the profit absorbs paid interest. We used absolute values of
this indicator, but it also can be represented in a percentage. If the value of the indicator in the
long term is below 40 %, it may be interpreted as a positive development (Kislingerová,
2008), a number of authors (Synek et al., 2011) recommends the maximum limit below 10 %.
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Companies with dairy cattle met that requirement only in 2011. From the perspective of the
whole time series the progress of indicators can be evaluated as positive, except 2009, when
value was 0,65, i.e. interest expense burdened 65 % of the profit.
The cash liquidity – to evaluate this indicator we choose limiting values determined by
Scholleová (2012). Limiting values defined by other authors are very similar, differing only
tenths. Cash Position Ratio values are between 0,48 and 0,81, the trend is variable, since 2009
was declining. In average values of indicator reach over-limit, i.e. about 0,65 and the limit
value is 0,2 – 0,5 (Scholleová, 2012). High values of this indicator imply an inefficient use of
financial resources (Knápková & Pavelková, 2010). The indicator Quick Asset Ratio shows
similar values over the limit, recommended bound is 1 – 1,5 (Scholleová, 2012). The same
situation is repeated even with current liquidity - Current Ratio. Values are outside the defined
optimum, where is limit is between 1,5 and 2,5 (Scholleová, 2012).
Profitability (return) of enterprises engaged in dairy farming takes positive values and its
development is fluctuating. The lowest values of ROE, ROA and ROS were reached in 2009,
this corresponds to the high liquidity in the same year, the problem we see in excessive
holding of current assets. Since 2010 the situation of dairy cattle enterprises has been
becoming better, values are increasing.
Table 1: Financial analysis of enterprises with dairy cattle
Indicator
TDTA (%)
ER (%)
TIER
IEEBIT
CPR
QAR
CR
ROE (%)
ROA (%)
ROS (%)
Source: own processing

2006
42,65
57,26
5,40
0,18
0,48
1,37
2,36
5,88
3,37
6,95

2007
40,92
58,98
6,39
0,15
0,77
2,15
3,53
8,49
5,01
9,96

2008
40,10
59,79
4,90
0,20
0,50
1,72
2,98
6,30
3,77
7,93

2009
37,00
62,69
1,51
0,65
0,81
2,04
3,43
0,27
0,17
0,41

2010
34,03
65,73
6,76
0,14
0,72
1,87
3,04
6,00
3,94
9,03

2011
31,69
68,02
10,04
0,10
0,57
1,78
3,00
8,12
5,52
12,07

Despite the long-term decline in milk production due to reduction in a number of dairy cows
and despite milk consumption has decreased, the economic results of breeding dairy cattle
companies are positive. Enterprises prefer own resources (equity) to foreign resources
(liabilities), in long term are other resources are reduced. Regarding the results of liquidity
and profitability, we consider them also as positive despite the economic crisis that occurred
after 2008. The financial results of companies are positively reflected in the increasing prices
of milk and dairy products (MZe, 2013d).
3.2 Other Cattle breeders
As the Table 2 shows, total indebtedness (Total Debt to Total Assets) of enterprises breeding
other cattle (especially slaughter cattle) is similar to enterprises breeding dairy cattle.
Indebtedness is also declining according to the selected period. Enterprises also used for
financing asset a higher ratio of equity. The values of Times Interest Earned Ratio are slightly
below the recommended value of 5 in several cases. Regarding the interest burden indicator
(Interest Expenses to EBIT) situation of enterprises breeding other cattle is again analogous to
the enterprises keeping dairy cattle, i.e. relatively good. All three liquidity indicators for the
category of other cattle have similar to better values than dairy cattle. Average values are
within the defined optimal values. The profitability (return) of other cattle gains positive
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values and its development is mildly variable. In all three indicators of profitability the group
of companies focusing on breeding other cattle is characterized by the best results from the
investigated dataset.
Table 2: Financial analysis of enterprises with other cattle (i.e. slaughter cattle)
Indicator
TDTA (%)
ER (%)
TIER
IEEBIT
CPR
QAR
CR
ROE (%)
ROA (%)
ROS (%)
Source: own processing

2006
51,03
48,73
4,86
0,20
0,52
1,54
2,17
9,45
4,60
9,07

2007
55,72
44,22
4,39
0,22
0,39
1,25
1,81
5,25
2,32
5,52

2008
49,83
49,96
5,03
0,19
0,37
1,51
2,22
13,04
6,51
13,59

2009
44,54
55,22
4,89
0,20
0,53
1,73
2,51
9,79
5,41
11,20

2010
38,76
60,99
5,56
0,18
0,51
1,66
2,51
9,67
5,90
12,72

2011
35,67
64,05
6,10
0,16
0,50
1,59
2,58
5,89
3,78
8,69

Production, consumption and self-sufficiency in beef decreases, but on the Czech beef market
is plenty of Czech beef and self-sufficiency is still more than 100 % (MZe, 2013e). We can
say that other category of cattle breeders has very good economic results within the
investigative group of enterprises.
3.3 Pigs breeders
The values of financial indicators of enterprises breeding pigs are displayed in the Table 3.
Indebtedness in companies breeding pigs is increasing. Liabilities in 2011 are represented by
49% share in total assets. The values of Times Interest Earned Ratio and Interest Expenses to
EBIT within the category of pig breeding from financial perspective are unsatisfactory, the
values are declining and except for 2006 are also minus. These indicators suggest that pig
farmers are probably not able to pay interest to their creditors, what may lead to financial
problems of enterprises in the future. In case of pig breeding category the values are not
situated in the defined limit of Cash Position Ratio and Quick Asset Ratio. Within Current
Ratio the values of companies, except for 2006, are at the bottom of delineation and at the
optimal level of this indicator. The profitability (return) of farms indicates minus values, the
worst situation displayed in 2007 and 2008.
Table 3: Financial analysis of enterprises with pigs
Indicators
TDTA (%)
ER (%)
TIER
IEEBIT
CPR
QAR
CR
ROE (%)
ROA (%)
ROS (%)
Source: own processing

2006
36,22
63,66
0,91
1,08
0,17
1,05
2,43
-0,35
-0,22
-0,24

2007
41,29
58,32
-5,58
-0,17
0,11
0,74
1,80
-12,08
-7,04
-10,03

2008
49,37
50,20
-5,40
-0,18
0,07
0,63
1,53
-16,38
-8,22
-12,15

2009
46,85
52,67
-0,39
-2,51
0,11
0,69
1,55
-3,36
-1,77
-2,57

2010
47,39
52,27
-0,52
-1,89
0,12
0,74
1,62
-2,98
-1,56
-2,39

2011
48,83
50,83
-0,62
-1,60
0,13
0,69
1,55
-3,24
-1,65
-2,20

The problem of enterprises engaged in breeding pigs is they do not generate a profit. There is
a decrease of pigs in the sector and the Czech Republic keep losing self-sufficiency in pork, as
well is the sector characterized by price volatility and overall decline of meat as well. As a
result of no self-sufficient in pork meat production is growth of import. The decline of pigs is
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not a matter of present; this adverse development has been recorded for more than 20 years.
The profitability of enterprises with pigs is affected by cost increases, price fluctuations of
agricultural producers, price growth of feed (especially in cereal) and also the growing
demands of legislation (investment in technological equipment, animal husbandry equipment)
(Mze, 2013b).
3.4 Poultry breeders
As can be seen in Table 4, the total debt is decreasing in enterprises engaged in poultry
breeding. At the beginning of period was the debt 55 % and during the six years was reduced
to 44 %, but still these companies have about 10 % higher debt than enterprises with dairy
cattle. The values of Times Interest Earned Ratio (TIER) were inconvenient until 2008 and
were below 1. Then came two positive years when the indicator showed values 9,48 a 8,50 in
2009 and 2010, in 2011 the TIER fell down to 2,35. The Interest Expenses to EBIT (IEEBIT),
is extremely high, interests burdened the profit by 253 %. The situation was improved in 2009
and 2010, when the values have been optimized in 10 % and 11 %, and in 2011 was the
indicator again relatively high 42 %. Indicators TIER and IEEBIT in the poultry sector can we
evaluated as significantly variable. Regards the liquidity poultry breeders do not reach the
limit of Cash Position Ratio and Quick Asset Ratio, only in the last reporting year (2011), are
the values close to lower limit of the optimum. However, under the Current Ratio are the
values in optimal bounds in all the years, i.e. around 2, except for 2008, when the value was
slightly below the limit, i.e. 1,48. Within profitability enterprises evince minus values in the
first three years of the period. However the situation was changed in 2009, when the values
were highest in the period and also in research dataset of all companies, ROE 15 % and ROA
8 %. The indicator ROS was in 2009 also relatively high (9 %). In subsequent years was
indicators of profitability (return) decreased and in 2011 reached values between 1 – 2 %.
Table 4: Financial analysis of enterprises with poultry
Indicators
TDTA (%)
ER (%)
TIER
IEEBIT
CPR
QAR
CR
ROE (%)
ROA (%)
ROS (%)
Source: own processing

2006
54,98
46,09
0,39
2,52
0,06
0,82
2,03
-1,43
-0,66
-0,94

2007
56,76
46,09
0,39
2,52
0,06
0,82
2,03
-1,43
-0,66
-0,94

2008
54,56
43,49
0,84
1,17
0,06
0,64
1,48
-0,24
-0,10
-0,10

2009
45,38
52,92
9,48
0,10
0,16
0,84
2,01
15,01
7,94
8,83

2010
43,90
54,68
8,50
0,11
0,18
0,87
2,07
8,93
4,88
5,73

2011
43,97
54,88
2,35
0,42
0,19
0,94
2,19
1,88
1,03
1,20

In the poultry sector compared with the national perspective is noticeable the decline in a
number of poultry and the decrease in production and consumption, also decreases the
production and consumption of eggs and prices in the sector (MZe, 2013c). Production
decline is primary caused by European Union standards relating to the welfare of keeping
poultry for meat and its connected growing costs and issues in standards adapting. Poultry
productions of Czech companies, do not cover the demand of Czech consumers, the latter is
compensated by growing imports (MZe, 2013c).
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4. Conclusion
Overall it can be said that the economic situation of enterprises breeding dairy cattle and other
cattle (especially slaughter cattle) is positive. According to economic analysis significant
problems we revealed just in enterprises with pigs. Their results are unsatisfactory especially
in the area of liquidity and profitability. Similar results have been also achieved by companies
breeding poultry.
Indebtedness of enterprises with cattle (dairy and others) was decreasing during the reporting
period and in 2011 was slightly over 30 %, but for companies breeding pigs situation was
opposite, development and debt were increased about 50 % in 2011. Regarding liquidity and
profitability, the best results had enterprises breeding other cattle. In cash liquidity companies
with pigs and also with poultry were unsuccessful from the perspective of the average results
of the period. Within the Quick Ratio were all companies of research dataset out of optimum
in terms of average of the period, the best average values achieved other cattle breeders i.e.
1.54, other groups of farmers reached either below limit average (breeders of pigs and
poultry) or conversely over-limit average (dairy farmers). In the context of current liquidity
met all enterprises the conditions of optimal values, except for a group of companies
concentrated with the breeding of dairy cattle. As regards the profitability the most successful
group of enterprises was definitely other cattle breeders, on the contrary, very disappointing
results achieved pig farmers, and not very favourable also poultry breeders.
In conclusion it should be mentioned that the economic results of enterprises breeding pigs
are alarming and companies breeding poultry are not very far from critical values also.
Despite the fact that number of cattle (slaughter and dairy cattle) is on a downward trend the
self-sufficiency in meat and milk production is still adequate in the Czech Republic. On the
other hand, decreasing number of pigs and poultry lead to unself-sufficient state in pork,
poultry meat and eggs. In the commodity “pork” the Czech Republic has even only 50 % selfsufficiency, what is mainly due to the high cost of pig breeding. There was tendency to put
pigs breeding to category of specific support, but it does not succeed and for now the pork
production is not supported in the Czech Republic. In the Czech Republic we should make
efforts to increase self-sufficiency, especially in pork, as well as in poultry meat and eggs. It
should be continue to efforts to include these commodities to the section of specific support. It
also might contribute to reorganization the national supports in case of these critical
commodities at the expense prosperous commodities.
Current debated issue is the new CAP reform and its impact on the situation in the Czech
agriculture. Possible impacts were examined by Kožar et al. (2012). Their results suggest a
decrease in the agricultural gross value added by 9 % in EU 27 level. The largest reduction
they consider in the suckler cow herd (dropping by 6 %), because the coupled supports will be
removing. Erjavec et al. (2011) see the negative impacts on beef commodity. Both authors
speak about commodities that achieve good economic results in the Czech Republic. And the
current questions are: will we keep the self-sufficiency in these commodities? To what extent
will the new form of CAP affect the agriculture in the Czech Republic? These issues are the
subject of the further research.
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Abstract
In this study a multi-factorial model is used to show the dependence of sugar beet’s production as a
culture cultivated in the field of Maliq in Korça district from the most important production factors.
The data were collected from surveys and questionnaires conducted with farmers that cultivate
beetroot and specialists from Korça district in the frame time 2000-2012.
In our study, we analysed some of the most important factors such as manure, fertiliser, pesticides and
irrigation used to increase the beetroot’s production efficiency in this period of time. Correlative
analyses based on the impact of factors taken into account in the yield of beetroot were ranked and the
regression analysis resulted R2≈60%. The difference between the analysed yield and the actual one
gave the maximum of the unused reserves for each municipality.
Through the use of mathematical models it is possible to analysis the performance of production
processes and to determine the major trends that characterise this process. The recognition of
domestic reserves helps not only in the scientific planning of the crop production, but also in the
analysis of their costs per unit.
Key words: Multivariate model, Production Yield, Domestic reserves, Cost reduction, beetroot, MaliqKorça
JEL classification: C35, C52, L66, Q15

1. Introduction
Beetroot (beta vulgaris) is a biannual important industrial plant from which the beet and its
subproducts are gained. From 100 kg of beetroot, are extracted 16 kg of sugar, 30-50 kg of
leaves, 4-5 kg of molasses and 40-50 of damped grounds rich of CaCO3; N; P2O5; K2O, etc.
The beet is a plant of long day, of fresh climate, of long spring season, and with short light
stage. It has high efficiency, in best production years are taken 350-500 q/ha. It has high
demands for water and nutrients. In beet parcels land plots as basic fertilizer is used the
organic one, urea, potassium fertilizer, and phosphoric fertilizer. While in complementary
fertilization, it is used ammonium nitrate.
The sapling cost, the cost of land tilling with mechanic tools, the land
hoeing, the irrigation, the attenuation of land, the cost of uprooting, of
cleaning and transport of production, the cost of organic fertilizer, that of
chemical fertilizer, water cost etc. influence a lot on beet cost. (L. Xhuveli &
N. Çekani, 1987)
The beet contains a considerable quality of C Vitamin. It is one of sweetest
plants as it contains more sugar than carrot or than sweet corn. Several
various forms of cultivated beetroot are used even in ancient times for
medical aims. Romans used it as a treatment for fever and constipation.
Romans have used the beet juice, as it is rich of boron mineral. In medieval
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the beet was used for digestion and blood diseases. The pigment which gave the red color to
beet, called “betacyanin” is a strong agent against cancer. Several studies have proved the
effectiveness of beet against rectum tumor. The beet is also known for protection against heart
diseases. It is rich of B vitamin, folate, it is essential for normal growth of tissue. Eating foods
rich of folate is important during pregnancy, as without it the baby backbone is not grown
properly. The beet is a good source of magnesium and potassium. Beet contains also fiber,
iron and phosphor.
A group of researchers in Great Britain have revealed that even small doses of sugar beet
consumed everyday influence sensitively in reducing the high blood pressure. High blood
pressure is a dangerous disease that increases a lot the possibility to submit a heart attack to
people who suffer from it. Even previous studies have demonstrated that consumption of 500
ml beet juice helps to reduce blood pressure during 24 hours. However, the last research has
aimed to reveal if the same effect regarding the high blood pressure can also be attained by
consuming a lower beet quantity. Researchers have concluded that consumption of 100 beet
juice a day, that is a water glass, helps in reducing blood pressure, and keeping it to normal
levels in 13 hours.
Considering the importance it has its use, this study deals with several issues in real knowing
of interior reserves, to increase the yield, and reduce the cost of sugar beet culture cost. To
help this study, important factors like (Organic fertilizer, chemical fertilizer water and
mechanism level) were analyzed which helped to increase the beet yield, cultivated in the
field of Maliq in the district of Korce during 2000-2012.
Through the multifactor mathematical model we calculated the maximal yield and the
possible one per year, on basis of rational use of producing factors. The difference of this
yield with the real one gives the maximal unused reserves. The most real is considered the
calculation of reserves based on results during the best years (yield above the medium value).
In second case, through a multifactor model we calculated for each year the interior unused
reserves, which are smaller, but more possible.
The above mentioned models served as instruments for calculation of reserves to cost
reducing of taking the same yield. The results taken from use of model showed that the same
yield could be taken with smaller expenses.
2. Methodology
The production of sugar beet is taken as the study object, cultivated in the field of Maliq, in
the district of Korce during the time period 2000-2012.
The data were gathered from direct surveys (140 questioned) of farmers and specialists who
cultivate the sugar beet in years, and from statistical yearbook of the Ministry of Agriculture,
of Food and of Consumer Protection. The information gathered was presented in chart 1,
where in columns is yield of sugar beet during 2000-2012, and the fact quantities of
production factors chosen in model. In function of study goal realization, the following steps
were followed:
•

Determination of main factors that have influenced on increasing of sugar beet culture
yield like: organic fertilizer, chemical fertilizer, water and the mechanism level (like
expenses for one hectare).

•

The data gathered were analyzed to show the relation of above mentioned factors to
yield raise.
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•

The shape of mathematical model to be applied was determined.

•

The analysis of model parameters was made to provide the maximal effectiveness of
producing factors chosen in model.

To analyze the yield with other producing factors was made a mathematics model approached
to dependences of data taken in aforementioned years:
This multifactor model was used:
,
Where: xi for i = 1-4, are the producing factors.
While: ai for i = 1-4 are the model parameters.
These parameters express the effectiveness of suing producing factors. The way to do their
calculation must ensure the possible maximum of their assessment. The maximal values of ai
were calculated with this formula:

,

,

The calculations of ai are performed according to parameters or the following formulas:

Where

is the mean of

;

greater than their overall average ie. Fulfill the condition:
•
•
•
•

The technique of time series was used.
The optimal level of sugar beet was determined (the maximal yield and the possible
one and also the minimal and the most possible cost).
The interior unused reserves were calculated as a result of yield raising and of cost per
unit reduction.
The processing and calculations are made on computer by Microsoft Excel.

3. Results and discussion
The information gathered from studies made by specialists and farmers who cultivate the
sugar beet in the field of Maliq, district of Korce was systemized and processed by statistic
analysis. Correlative relations between the yield of an agricultural plant, actually of sugar beet
yield, and of factors that influence to its growing, show the importance of knowing, of
studying and of determining the ways to use profitably the quantitative use of them in
reaching the final goal.
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Table 1: Data on yields and quantities on factors of production for beetroot culture in the period
2000-2012.
Yields

Organic
manure

Chemical
manure

Water

Mechanical expenses

q/ha

q/ha

Kg/ha

m3/ha

L/ha

t

Y

X1

X2

X3

X4

2000

330

160

575

4450

64280

2001

410

135

560

1950

69000

2002

310

110

601

2465

65000

2003

428

158

650

3916

75000

2004

400

152

510

8452

79905

2005

415

170

600

2258

66000

2006

460

159

863

18320

65985

2007

307

95

756

23000

80200

2008

339

98

600

14975

71979

2009

358

108

600

13101

76350

2010

360

189

600

22361

81200

2011

425

191

700

25100

81000

2012

408

190

826

25486

75125

380,8

147,3

664,2

14494,0

74340,4

years

Averages

Source: Results of research

The correlative analysis, for the grade of influencing of factors taken in study in sugar beet
yield ordered according to the rank of importance: organic fertilizer (0.63), chemical fertilizer
(0.33), mechanism level (0.05) and water (0.0001). From the regressive analysis it resulted
that the determination coefficient R2≈ 60%. This shows that the relation between Y and
factors of production taken in study is considerable. About 60% of general Y variation is
determined by variation of studies factors, the other part from other factors. The simple
correlation coefficient is calculated R = √R2 ≈0.77. The following is the full table of
Correlative analysis. From the calculations were taken these results in years:
Table 2: Table of Correlative analysis
Correlation

Y

X1

X2

X3

Y

1

X1

0,6256

1

X2

0,3259

0,2057

1

X3

0,0455

0,2420

0,6500

1

X4

0,0001

0,1374

0,0371

0,6357

Source: Results of research
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X4

1

The positive values of correlation coefficients show that the production factors, taken in this
study have influenced differently to increasing of sugar beet culture yield.
From the calculations made basing on the above math formulas (calculations were made with
computer software Excel) and in fact values of producing factors, these results were taken for
parameters pi:
p1= 0.627
p2= 0.327
p3= 0.046
p4=0.00011
a0=1.281
To help in the calculation of ai parameters, table 2 was built:
Table 3: Calculation of ai parameters
t

y/a0 =y

log y

logy/logx1

logy/logx2

logy/logx3

logy/logx4

2000

258

2,411

1,094

0,874

0,300

0,182

2001

320

2,505

1,176

0,912

0,357

0,188

2002

242

2,384

1,168

0,858

0,344

0,178

2003

334

2,524

1,148

0,897

0,320

0,184

2004

312

2,495

1,143

0,921

0,291

0,188

2005

324

2,511

1,126

0,904

0,336

0,188

2006

359

2,555

1,161

0,870

0,272

0,181

2007

240

2,380

1,203

0,827

0,276

0,169

2008

265

2,423

1,217

0,872

0,291

0,180

2009

280

2,446

1,203

0,881

0,292

0,180

2010

281

2,449

1,076

0,881

0,247

0,180

2011

332

2,521

1,105

0,886

0,251

0,181

2012

319

2,503

1,099

0,858

0,249

0,176

Averages

297,3

2,470

1,148

0,880

0,294

0,181

Source: Results of research

In the last four columns we find the maximum values and put them in the formula for the
calculation of ai-s. From our calculation were obtained these values:
a1= 0.7633
a2= 0.3012
a3= 0.1632
a4= 0.0002
With the above parameters, the multifactorial model takes this form:
y= 1.281 x10.7633 x20.3012 x30.1632 x40.0002
Using the above mentioned model, the maximal possible yield was calculated taken for the
given levels of producing factors. The maximal values of sugar beet yields during the period
2000-2012 and the maximal unused reserves calculated as difference between this yield and
the real yield are presented in Tab 3.
The calculation of maximal reserves is important, because they show the possible unused
potential. But they have an extreme character and actually their full use cannot be reached.
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Along with calculation of maximal reserves, it is of special importance, the calculation of
reserves according to results reached in best years, considering as such the yield of sugar beet
production the case when it is above the medium level.
The use of these reserves is possible to a great extension because their calculation is based not
on result of the best year but on those of several years.
From the data in Table 2, the values in cells filled with color, meet the above inequality for
each of the factors of production. Calculations made by these results were taken for values of
parameters ai:
a1=0,74171

a2=0,29334

a3=0,01483

a4=0,00002

The multifactorial model takes this form: y=1.281 x10.7417 x20.2933x30.0148 x4 0.00002
On basis of this model it is possible to calculate for each year the interior unused reserves.
These reserves compared with the first model are smaller but even more possible. Using the
above mentioned models, it can be calculated the corresponding reserves to reduce the cost,
and the difference between the real cost of each year and that of possible cost. The results of
calculations are presented in Tab 4 and 5. Costs have been calculated with following
formulas:

and
Where ci are prices for each xi factor
Table 4: Prices for units of the factors of production for the period 2000-2012
Years

X1

X2

X3

X4

2000

78,04

173,17

97,56

64280

2001

87,19

193,46

108,99

69000

2002

70,92

170,12

94,56

65000

2003

76,16

171,99

98,28

75000

2004

73,00

159,29

88,49

79905

2005

70,57

162,67

95,69

66000

2006

81,08

189,18

108,1

65985

2007

77,30

164,58

99,75

80200

2008

74,88

162,99

88,1

71979

2009

86,70

205,2

115,6

76350

2010

76,19

173,8

95,23

81200

2011

70,21

169,49

96,85

81000

2012

76,03

158,98

92,16

75125

Source: Results of research
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Table 5: Calculation of costs through multifactorial model

Ymax

∑ci*xi

Zmin.

Ypossible

∑ci*xi

Zpossible=∑ci*xi/ypossible

479

610481

1274

404

610481

1513

412

401639

975

349

401639

1152

361

408134

1129

307

408134

1330

492

583691

1187

414

583691

1411

449

920156

2048

379

920156

2430

503

391667

779

423

391667

926

552

2222531

4029

462

2222531

4809

359

2506216

6978

304

2506216

8233

341

1496409

4393

289

1496409

5173

366

1723309

4708

310

1723309

5555

566
599
627

2329318
2643988
2569678

4115
4415
4097

474
500
523

2329318
2643988
2569678

4918
5285
4911
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Table 6: Determination of internal reserves to increase efficiency and reduce the cost of beetroot
culture

Years

Yields

Yields
Max

kv/ha
(factic)

Yields

Reserves in kv/ha

Most
possible

Max

Most
possible

Factic
Costs
1kv

Min
Cost
possible

Most
possible
Cost

Reserves l/kv

Ma
x

Most possible

t

Y

(Ymax)

(Ymm)

(Rmax
)

(Rmm)

(Z)

(Zmin)

(Zmm)

(Rma
x)

(Rmm)

0

1

2

3

4=21

5=3-1

6

7

8

9=6
-7

10=6-8

2000

330

479

404

149

74

1850

1274

1513

576

337

2001

410

412

349

2

-61

980

975

1152

5

-172

2002

310

361

307

51

-3

1317

1129

1330

187

-13

2003

428

492

414

64

-14

1364

1187

1411

176

-47

2004

400

449

379

49

-21

2300

2048

2430

252

-130

2005

415

503

423

88

8

944

779

926

165

18

2006

460

552

462

92

2

4832

4029

4809

803

22

2007

307

359

304

52

-3

8164

6978

8233

118
5

-69

2008

339

341

289

2

-50

4414

4393

5173

21

-759

2009

358

366

310

8

-48

4814

4708

5555

106

-741

2010

360

566

474

206

114

6470

4115

4918

235
5

1552

2011

425

599

500

174

75

6221

4415

5285

180
6

936

2012

408

627

523

219

115

6298

4097

4911

220
1

1387

Avg.

381

470

395

89

14

3844

3087

3665

757

179

4. Conclusions
1. Through the above construed math multifactor model, knowing the quantities that the
agricultural economy has for each factor in planning period it is possible to calculate
the maximal yield and the possible one.
2. From the above mentioned analysis it resulted that the reserves for the increase of
yield of beet culture are considerable. For all the period 2000-2012 at average the
yield could be increased with 89 q/ha or approximately 23.4 %, while in special years
the possibilities have been bigger. Even regarding the cost, the reserves to reduce it are
757 l/q or 19.7 %.
3. Basing on chart 1 data, the most appropriate variants can be built, of economic
profitability, of using producing factors to reach a maximal yield level.
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4. Knowing the interior reserves help to plan scientifically the yield of agricultural
cultures and their cost per unit.
The results obtained are a good basis to finally compile the yield and cost plan of sugar beet
culture.
So, for instance, if the farm has available: x1 = 200; x2=900, x3= 25000; x4=95000; then the
maximal yield could be 665 q/ha, with 1873 All/q cost, while the possible yield is 554 q/ha
with a cost of 1852 All/q.
In this study were dealt some issues about accurate knowing of interior reserves to yield
increasing and cost reduce of sugar beet culture cultivated in the field of Maliq, district of
Korce. The same method could be used efficaciously to make such analysis even for other
cultures, in the agricultural sector and farming.
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Abstract
In the paper we focus attention on current trends in mathematics education of future economists,
managers and entrepreneurs at a university. We can notice some changes in the teaching of
mathematics that are associated with the content of mathematical subjects and new teaching
methodology. The teaching via computer technology and multimedia, emphasis on applications and
practical competences are directly connected and conditioned with the cross-curricular relations. The
university education of professionals for the economics sector also contains a theoretical explanation
of the used exact methods. In mathematical education the important trend is the active students’
participation in the process of acquiring knowledge and skills development. The main objective of
university education is to prepare engineers, economists, managers and entrepreneurs with such
qualities and skills, that will be in accordance with the requirements of the unconventional thinking,
creativity and creative problem-solving in practice. The quality of education and training improves
possibilities for flexibility and employment of university graduates in the labor market. In the research
part we used the statistical method of hypothesis testing for analysis of the level of students’
knowledge. By the method of exploratory questionnaire we investigated students' opinions on their
university study and their perspectives and expectations in the labor market.
Keywords: mathematical knowledge, statistical hypothesis testing, F-test, t-test, exploratory
questionnaire
JEL Classification: I21, C12, C63

1. Introduction
At universities and faculties with focus in economists and managers training, the main
objective of mathematics education is the acquisition of knowledge, used for expressing the
relationship between mathematical variables in any field of application. The ability to know
and use mathematical apparatus and methods expands the opportunities for the professional
development of students, improving the conditions for their success in practice and in
scientific research work. Hence the meaning and the importance of mathematics is
irreplaceable in the training of future economists, managers and entrepreneurs at the faculties
of the Slovak University of Agriculture in Nitra.
At the Faculty of Economics and Management of the Slovak University of Agriculture (FEM
SUA) in Nitra students are professionally trained to work in the fields of economics,
management, marketing, banking, finance, insurance, social services, in general, and in many
other areas. This is confirmed by the content of subjects in the accredited study programs.
Students obtain basic knowledge of higher mathematics by passing compulsory subjects
Mathematics I, II, respectively Mathematics A, B in the 1st year of bachelor's degree. These
subjects provide a basic course of higher mathematics with applied examples and with
important aim for students to be oriented in economical theory via mathematical apparatus.
New trends, actual teaching methodology, knowledge testing and assessment belong to the
main part of the educational process and they are often discussed and analyzed (see
269

Országhová, Gregáňová, Matušek, 2013, Gregáňová, 2009). Obtained data (as final
evaluation, results of partial tests during semester, relationship of students to the subject, etc.)
are regularly analyzed and could give to teachers answer for the current task – to keep
students' interest in mathematical study subjects. In this paper we present the results of an
exploratory questionnaire, which was responded by students of the first year of bachelor study
at the Faculty of Economics and Management in Nitra. By statistical methods we have tested
the results of the sub-tests from the winter semester with aim to find out what knowledge
students have from differential calculus and how they can apply them.
2. Data and Methods
The main aim of this paper is to identify important and interesting questions associated with
the quality of mathematical education at faculties that prepare future economists, managers
and entrepreneurs. Our used methods and source of data follow from this aim and correspond
with analysis of objectives in the mathematical educational process.
We obtained data about students’ knowledge from the teaching of two subjects Mathematics I
and Mathematics A (taught in the 1st study year of bachelor degree). We were interested in
these main topics and students’ knowledge from them:
- Differential calculus of a function of one real variable,
- Techniques of derivatives calculations,
- Application of the function derivative for finding of its properties (e.g. monotonicity,
convexity, local extremes),
- Tangent line of the function graph,
- Tasks with application in economics.
We summed up results from students’ written tests with tasks from the topics of mathematical
analysis. These tasks are in accordance with the actual study literature (Országhová et al.,
2013). In statistical testing, we used the F-test of the equality of two variances and unpaired
two samples t-test. In brief we will present the main characteristics of these used tests (see, for
example Markechová et al., 2011 or Vrábelová & Markechová, 2001).
In implementing the F-test, we assume that there are given two samples with ranges n1 ,n2
with variances s12 , s22 that are selected from basic files with normal distribution N ( 1 , 12 )
and N ( 2 ,  22 ) . We test the null hypothesis H 0 :  12   22 versus the alternative hypothesis

H1 : 12   22 . The test criterion has the Fisher-Snedecor distribution F (n1  1, n2  1). If
F  F p (n1  1, n2  1) , we reject the hypothesis H 0 and accept the alternative hypothesis H1
2

In implementing the unpaired t-test, we assume that the selected samples are independent and
justified assumption of equal variances  x2 ,  y2 . We test the null hypothesis H 0 : 1  2
versus the alternative hypothesis H1 : 1  2 .
As a test criterion we apply
X Y
t
1 1 
S 2p    
n m
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(1)

W  (, t (n  m  2))  (t (n  m  2), ) where
t (n  m  2) is the critical value of Student's t-distribution with n  m  2 degrees of

Critical

region

is

the

set

freedom. If t W (i.e. if t  t (n  m  2) ), we reject hypothesis H0 at the significance
level  . Otherwise if t W we cannot reject null hypothesis H0 and accept the alternative
hypothesis H1 .
And as a last method, we used an exploratory questionnaire for investigating of students’
opinions about their education and career opportunities after finishing the university study.
3. Results and Discussion
In this part we present our results of research analysis of the students’ knowledge acquired in
the educational process at the Faculty of Economics and Management. Respondents of our
research analysis and the survey were students of economics courses in the 1st year at bachelor
study (Faculty of Economics and Management, Slovak University of Agriculture in Nitra):
- Business Economics,
- Business Management,
- Accounting,
- Quantitative Methods in Economics,
- International Business with Agrarian Commodities,
- Economics and Management of Agro-food Sector.
3.1 The analysis of study results by statistical testing of hypothesis
We created for statistical testing the file of mathematical tasks from written tests in the winter
term of the academic year 2013/2014. As we mentioned above the tasks are from the actual
study literature. We analyzed responses of 85 students, not all solved the same task and hence
the frequencies of students are different (see Table 1). A student could obtain for the right
answer in every task a maximum of 6 points. We realized the selection of students by single
survey, non-anonymously, and then we registered obtained points in the table with the usage
of MS Excel 2003. Then the list has been changed into anonymous (each student appears in
the tables with the serial number). We made data processing of the statistical sample by
mentioned statistical methods of F-test and unpaired two samples t-test. We compared and
tested a knowledge level of students in four main topics of the differential calculus of the
function with one real variable: derivative of the function, tangent line of the function graph,
monotonicity and convexity of the function.
We will test the null hypothesis H 0 versus the alternative hypothesis H1 .
The formulation of the first hypothesis:
H 0 : Students achieve equal level of knowledge in the topics derivative of the function and the
tangent to the graph of the function.

H1 : Students achieve the worse level of knowledge in the topic tangent to the graph of the
function in comparison with the topic derivative of a function.
The formulation of the second hypothesis:
H 0 : Students achieve the same level of knowledge in the topics monotonicity of the function
and convexity of the function.
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H1 : Students achieve the worse level of knowledge in the topic monotonicity of the function
in comparison with the topic convexity of the function.
We made calculations via tools of MS Excel 2003 and our obtained results are in Tab. 1.
The results of F-test for the first and second hypothesis follow that:
- Because we got inequality F-test < F-crit., it means that the difference between the variances
is statistically insignificant at the significance level 95 %.
The results of t-test for the first and second hypothesis follow that:
- Since the calculated value of the test criterion does not exceed the critical value (valid
inequality t-test < t-crit.), the hypothesis H 0 can not be rejected at the chosen significance
level 95 %. The differences in compared values are statistically insignificant, caused only by
random factors. We can state that there are no significant differences in students' knowledge
in mentioned topics of differential calculus. These mathematical techniques of differential
calculus have direct application in economic specialized subjects and courses.
Table 1: Data evaluation and observed statistical characteristics
topic

function
derivative

tangent line
of graph

function
monotonicity

function
convexity

frequency

52

58

56

69

average number
of points

4,3

4,8

3,6

4,9

F-test

0,918

0,0039

F-crit.

1,88

1,811

F-test < F-crit.

F-test < F-crit.

t-test

0,1332

0,000187

t-crit.

1,6602

1,6448

t-test < t-crit.

t-test < t-crit.

Source: authors’ calculations

3.2 Exploratory survey
The university study of economists and managers also involves requirements on knowledge
from the field of finance and investing. We asked students in the first year of undergraduate
study whether they are interested in this area and want to be employed in this branch. We
have formulated questions for the exploratory questionnaire (see below in Fig. 1) and 152
students answered their anonymously - of which 96 students in academic year 2013/2014 and
56 students responses are from academic year 2012/2013.
Figure 1: Questions of exploratory survey
1. Would you like to work in the field of finance after finishing of the university education?
2. Would you choose in your study plan the optional subject financial and insurance mathematics?
3. Would you choose in your study course another optional subject oriented to the theory of finance?
4. Do you think that your study branch allows you to find a job immediately after graduation?
5. After graduation will you look for a job abroad?
Source: authors

The percentage distribution of responses to each question is shown in Tab. 2 and graphical
interpretation of results is in Fig. 2. The results are following:
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- The area of finance appears as attractive for 66 % of students (1st question),
- The majority of students (69 %) are not interested in the mentioned optional subject
(2nd question),
- We received the most negative responses to the 3rd question (42 %); we think that it is
related to the fact that students don't know what specialized subjects are taught in the higher
grades,
- Up to 71 % of students believe that they are studying the right degree program, which will
allow them to find a job after graduation (4th question),
- From answers to the 5th question we see that 54 % of students state if necessary they will
look for work abroad; and from this we further deduce that they believe in their own abilities
and are trained in foreign language.
Table 2: Percentage evaluation of responses
Question

Yes
66
18
32
71
54

1.
2.
3.
4.
5.

No
16
69
42
12
21

I do not know
18
13
26
17
25

Source: authors’ calculations

Figure 2: Graphical interpretations of respondents’ answers
1. question

2. question

3. question

4. question

5. question
0%

10%

20%

30%

40%
Yes

50%
No

60%

70%

80%

90%

100%

I do not know

Source: authors

4. Conclusion
Firstly, based on the experience from the teaching process and verified by the statistical
analysis of study results, we can conclude that some students have the ability to use and
manipulate mathematical apparatus on an excellent level, which is an important prerequisite
for their professional increase and development. The level of students' knowledge from
differential calculus is adequate and fairly balanced. By statistical results of hypothesis testing
we did not find significant differences in knowledge about solving procedures of different
types of mathematical tasks.
Secondly, from the questionnaire and gathered views of students on their future career we can
claim that they consider the study of economic branch as a good foundation for the success in
the labor market after graduating the university.
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And finally, in this context, we are interested in what areas the most important current
mathematical objectives are:
- The main concept of mathematics remains unchanged - provides mathematical tools and
exact methods to solve theoretical and practical problems;
- The orientation to applications motivates students' interest in new knowledge of
mathematics;
- To present application of mathematics in practical situations (e.g. interest on bank account,
redemption of loans, financial business plan, financial plan of family, etc.);
- The quality of university education to develop by cross-curricular relations so that students
can understand and combine knowledge;
- To reinforce the importance of direct communication: teacher - student and student - student
(large number of students in courses diminishes the quality of direct communication and rules
out the individual approach to students);
- The permanent emphasis on individual and active study is important and necessary for
continuous development of skills from the perspective of lifelong learning.
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Abstract
The paper deals with economic effectiveness and economic results of agricultural enterprises in the
Slovak Republic. There exist a lot of indicators which we can use to measure economic performance of
companies in general. From all of these indicators we decided to focus our attention on the
profitability indicator ratios. The analysis was conducted on a large sample of Slovak agricultural
enterprises. The data was provided by the Research Institute of Agricultural and Food Economics for
the years 2005 – 2012. The computed indicators for the analysed sample of agricultural enterprises
had the same pattern as the development of these indicators for the whole agricultural sector in the
Slovak republic. Our analysis showed that there is a significant difference regarding the Return of
Expenses between the group of agricultural enterprises which owns less than 500 hectares of
agriculture land and the group of agricultural enterprises having more than 2000 hectares of
agricultural land. However, there was no significant difference in terms of the Return on Revenue
between categories of agricultural enterprises with respect to the area of agricultural land they use to
perform their business.
Key words: agriculture, legal entity, Return of Expenses, Return on Revenue, Return on Sales
JEL classification: JEL: Q19

1. Introduction
The agriculture in the Slovak Republic has undergone many changes – historical, economical
and organizational. A significant point in the development of Slovak agriculture was the
accession to the European Union in the year 2004. The result of this was the opening of the
European markets for our farmers (and not only for them). The Common Agricultural Policy
has become since then a source of new opportunities and threats for our farmers.
The situation of farmers (and legal entities doing their business in agriculture in general) is
not easy. The development of the Slovak agriculture in the last years was characterized by
low funds, insolvency and low rate of physical and human capital renewal. Another important
factor which influenced the agriculture in our country was the recent global and economic
crisis. Prices declined which resulted in the slowdown of cash flow also in the Slovak
agriculture.
According to [2] the crucial factors which influence the income situation and economic
stability of agriculture are production efficiency, competitiveness of agricultural production
and subsidies. To other important determinants belong the cost efficiency of farms as for the
inputs and also the ability of agricultural enterprises to produce new job opportunities.
The current market environment is becoming more and more demanding and challenging. The
markets are constantly developing, the amount of information grows and globalization is a
term that has become very well known. In these new conditions, only businesses which are
able to react flexible on the changing market conditions and are able to meet the demanding
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market criteria can succeed and develop further their activities. Crucial is the constant
monitoring and the evaluation of the business environment. It is also important to focus the
attention on the performance of the company itself.
2. Data and methodology
The aim of the paper is to evaluate the economic efficiency and the results of agricultural
enterprises in the Slovak Republic in period of years starting in the year 2005 and ending in
the year 2012.
The source of the data was the database of the Research Institute of Agricultural and Food
Economic which collect these data on behalf of MARD of the Slovak Republic. The number
of included agricultural enterprises was 875. This data was summarized in tables giving and
overview of the whole structure of the sample. Furthermore, we identified and omitted 4
outliers. The data was processed using the statistical software IBM SPSS Statistics 21 and the
sample was divided in 5 categories according to the area of agricultural land. We used these
categories:
1: ≤ 500,
2: (500 − 1000⟩,
3: (1000 − 1500⟩,
4: (1500 − 2000⟩,
5: > 2000.

We included into our analysis financial ratios focusing on costs, revenue and profit or loss. In
the process of analysis, we have used standard mathematical and statistical methods, e.g.
descriptive statistics, one-way analysis of variance, Brown-Forsythe´s test and Sheffe´s test.
To give a better overview of the structure of the sample we used box plot diagrams. We used
the following economic indicators:
Profit/loss = ∑ni=1 R i − ∑ni=1 Ci
ROEi =

EBITi

ROR i =

EBITi

ROSi =

EBITi

(1)

Ci

Ri

Si

where i = 1,2, … , n

(2)

where i = 1,2, … , n

(3)

where i = 1,2, … , n

(4)

where:
ROEi – Return of Expenses, i = 1,2, … , n
ROR i – Return on Revenue, i = 1,2, … , n
ROSi – Return on Sales, i = 1,2, … , n
EBITi – Earnings before interest and taxes, i = 1,2, … , n
n – Total number of enterprises included in the sample (875)
Ci – Costs of entity i, i = 1,2, … , n
R i – Revenue of entity i, i = 1,2, … , n
Si – Sales of entity i, i = 1,2, … , n
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3. Results and discussion
Every company or entrepreneur that wants to become successful should be aware of the
importance of economic effectiveness and its growth. This is especially important in
agriculture. The Slovak agricultural sector is characterized by significant differentiation in
economic results. [3] states that there are a lot of differences in profit achieved by agricultural
enterprises in productive and less favourable areas. There are also differences in other
indicators between these two groups of companies. In less favourable areas are the values of
economic indicators of agricultural enterprises 20 – 35 % lower compared to average results
of the Slovak agriculture.
There are a lot of factors influencing economic efficiency. A very important factor
influencing the income situation and economic results of agricultural enterprises is the
Common Agricultural Policy. With the help of many subsidies, this policy provides the major
part of farmers´ gross income.
The agricultural sector is an integrated part of the national economy of the Slovak Republic.
Agricultural production is very specific. It is characterized by the presence of several factors
affecting this business. Agribusiness is affected by domestic business environment, mainly by
prices, taxes, loans, insurance and others. To other factors which influence this sector belongs
for example the influence of the Common Agricultural Policy, the nature, subjective effects
on enterprise level, form of ownership and the ability to use the production potential. With
respect to these specific conditions and with respect to the difference in profits in different
parts of our country a lot of agricultural enterprises are trying to find alternative sources of
income focusing also on non-agricultural entrepreneurial activities.
Table 1: The analysed sample of agricultural enterprise – basic facts

2005

Number of
agricultural
enterprises in the
sample
875

2006

875

71

8,11

1 130 145

2007

875

67

7,66

1 125 567

2008

875

56

6,4

1 123 427

2009

875

58

6,63

1 110 103

2010

875

93

10,63

1 107 710

2011

875

90

10,29

1 099 352

2012

875

99

11,31

1 092 664

Year

Number of
organic farms

Percentage of
organic farms in
the sample

Cultivated
agricultural land
in ha

74

8,46

1 132 864

Source: Questionnaires of MARD of the Slovak Republic, own calculations

We processed the data of 875 agricultural enterprises. The number of organic farms and the
total number of companies doing conventional agriculture in the analysed sample of
companies in the period of the years 2005 – 2012 can be seen on Graph 1. Our sample of
companies covered roughly 73% of the agricultural land in Slovakia in the year 2007; in the
year 2008 is was roughly 76%.
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Graph 1: Structure of the sample of companies (organic farms vs. conventional agricultural
enterprises)
2012
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Source: Questionnaires of MARD of the Slovak Republic, own calculations

The structure of the sample according to the area of agricultural land is shown in tab. 2. We
can clearly see that most of the companies used less than 500 hectares of agricultural land.
Roughly one half of the companies in the analysed sample had the area of agricultural land
below 1000 ha.
Table 2: The structure of the sample according to the area of agricultural land
Year

Area of
agricultural land

2005

2006

2007

2008

2009

2010

2011

2012

≤ 𝟓𝟎𝟎

225

224

223

219

220

217

222

218

222

(𝟓𝟎𝟎 − 𝟏𝟎𝟎𝟎⟩

216

218

216

218

223

224

221

228

219

(𝟏𝟎𝟎𝟎 − 𝟏𝟓𝟎𝟎⟩

163

164

169

173

168

173

172

171

165

(𝟏𝟓𝟎𝟎 − 𝟐𝟎𝟎𝟎⟩

107

105

101

97

102

101

103

99

107

> 𝟐𝟎𝟎𝟎

164

164

166

168

162

160

157

159

162

Average

Source: Questionnaires of MARD of the Slovak Republic, own calculations

Since the Slovakia’s accession to the EU, agriculture as a whole was profitable in the period
of 2004 – 2008. The analysed sample of agricultural companies follows the same pattern. In
the years 2009 and 2010 the financial and economic crisis together with climate impacts
caused that agriculture was not profitable (table 3).
In the year 2009 were the costs higher then revenue by 65.65 million EUR. The outcome of
this fact was a total loss caused especially by lower production and increased import.
Subsidies from European sources created a significant part of the revenue of agricultural
enterprises in our sample. Without them the companies in our sample would have been during
the whole analysed period in red numbers. The major part of revenue was created by the sales
of own products and services. In the year 2005 these sales represented 63 % of revenue and in
the year 2012 it was 61.35 %.
In the last reference year almost 39 % of all costs were represented by material and energy
consumption. Out of these costs 9.65 % were in this year represented by costs for seeds and
seedlings.
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Table 3: Economic indicators (in million EUR)
Indicator

Revenue

Costs

Profit/Loss

2005

1 595,93

1 574,78

21,15

2006

1 666,11

1 633,98

32,13

2007

1 755,16

1 689,39

65,78

2008

1 893,96

1 845,50

48,46

2009

1 516,47

1 582,12

-65,65

2010

1 605,28

1 601,16

4,13

2011

1 875,34

1 796,27

79,07

2012

1 897,88

1 860,78

37,1

Source: Questionnaires of MARD of the Slovak Republic, own calculations

From 2005 the profit of agricultural enterprises increased year after year what we can see in
table 3. In the period after our EU accession the value of profit stabilized due to the subsidy
system which also helped to modernize the equipment of farms.
Table 4: Analysed sample: Return of Expenses, Return on Revenue, Return on Sales (in %)
Year

Return of Expenses
Average

Median

Return on Revenue
Average

Median

Return on Sales
Average

Median

2005

4,02

*

1,65

1,38

*

1,63

17,75

*

2,68

2006

4,45

0,43

1,82

2,22

0,84

1,79

34

16,25

3,04

2007

6,5

2,05

3,11

4,46

2,24

3,02

45,96

11,96

5,33

2008

4,27

-2,23

1,74

2,44

-2,02

1,71

11,72

-34,24

3,42

2009

-0,28

-4,55

0,15

-6,88

-9,32

0,15

3,87

-7,85

0,27

2010

1,19

1,47

0,82

-1,45

5,43

0,81

-2,12

-5,99

1,54

2011

3,89

2,7

1,99

1,67

3,12

1,95

1,03

3,15

4

2012

1,95

-1,94

1,12

-1,33

-3

1,11

-8,02

-9,05

2,3

* Change per year
Source: Questionnaires of MARD of the Slovak Republic, own calculations

The production process can be characterised by the intensity of production and labour
productivity. On the other hand the Return (of Expenses, on Revenue, etc.) is based on the
value of the results of production. With the help of these indicators we can evaluate the
economic activities of companies doing their business in agriculture. Indicators of
profitability express relations which are created in the process of creation and distribution of
production results. To earn more revenue than costs is the goal of a company in every sector
[4].
Return (of Expenses, on Revenue, etc.) in agriculture is influenced by many factors. Therefore
it requires a detailed analysis.
Although the total profit for the whole analysed sample of companies was in 2012 positive,
the Return on Sales was negative and reached the negative value of -8.02 %. This was caused
by the fact that 29 % of the companies in the sample reported negative profit. Companies with
negative profit reported a -60.01 % Return on Revenue and companies with positive profit
reached a value 13.17 % in the case of the same indicator.
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Graph 2: Development of Profitability indicators in sample of agricultural companies
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Source: Questionnaires of MARD of the Slovak Republic, own calculations

The Return of Expenses for the whole sample of companies was 4.02 % in the year 2005 and
in the year 2012 it reached the value of 1.95 %.
Table 5: Return of Expenses – Descriptive statistics
Group of
entities
1

n

Mean

218

0,03858

Std.
Deviation
0,101442

2

219

0,01686

3

165

4

Std. Error

Minimum

Maximum

0,006871

-0,236

0,516

0,077342

0,005226

-0,175

0,505

0,02700

0,077228

0,006012

-0,138

0,411

107

0,02033

0,071293

0,006892

-0,096

0,453

5

162

0,01296

0,052389

0,004116

-0,097

0,346

Total

871

0,02392

0,080058

0,002713

-0,236

0,516

Source: Own calculations

The development of Return on Revenue was similar to the development of Return of
Expenses. In the year 2009 the greatest year to year change was reported in the case of this
indicator and the year to year change was -9.32%.
Table 6: Return on Revenue – Descriptive statistics
Group of
entities
1

n

Mean

218

0,00342

Std.
Deviation
0,115499

2

219

0,00198

3

165

4

Std. Error

Minimum

Maximum

0,007823

-0,476

0,335

0,072364

0,004890

-0,247

0,323

0,01212

0,069726

0,005428

-0,210

0,281

107

0,00849

0,060518

0,005850

-0,141

0,294

5

162

0,00149

0,052859

0,004153

-0,227

0,240

Total

871

0,00497

0,080843

0,002739

-0,476

0,335

Source: Own calculations

280

Graph 3: Return of Expenses – BoxPlot

Graph 4: Return on Revenue – BoxPlot

Source: Own calculations

We used ANOVA to analyse the differences in mean values of Return of Expenses (denoted
as μN
j , where j = 1,2, … ,5) between different categories of agricultural companies with
respect to the area of agricultural land they use in their entrepreneurial activities. The null
N
N
N
hypothesis was as follows H0 : μ1N = μN
2 = μ3 = μ4 = μ5 . The alternative hypothesis was as
follows H1 : At least two mean values are not equal.
Results of ANOVA are in the following table:
Table 7: Return of Expenses - Results of ANOVA
Test of Homogeneity of Variances
Levene Statistic

df1

df2

Sig.

6,280

4

866

0,000

ANOVA
Sum of Squares

df

Mean Square

F

Sig.

Between Groups

0,080

4

0,020

3,159

0,014

Within Groups

5,496

866

0,006

5,576
Total
Robust Tests of the Equality of Means

Brown-Forsythe

870

Statistica

df1

df2

Sig.

3,381

4

773,580

0,009

a

Asymptotically F distributed
Source: Own calculations

On the significance level 0.05 we disproved the null hypothesis of equality of mean values in
the case of the Return of Expenses and we accept the alternative hypothesis.
As a result of this conclusion we had to find out between which categories of agricultural
companies is a difference in their mean values. To perform this analysis we used Scheffe's
Test.
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Table 8: Return of Expenses - Post Hoc Tests
(I)
Group of entities

(J)
Group of entities
2

(I-J)
Mean Difference
0,021721

3

1

2

3

4

5

Std. Error

Sig.

0,007622

0,088

0,011582

0,008220

0,739

4

0,018253

0,009403

0,439

5

0,025626*

0,008264

0,048

1

-0,021721

0,007622

0,088

3

-0,010139

0,008212

0,822

4

-0,003468

0,009396

0,998

5

0,003905

0,008255

0,994

1

-0,011582

0,008220

0,739

2

0,010139

0,008212

0,822

4

0,006671

0,009888

0,978

5

0,014044

0,008811

0,638

1

-0,018253

0,009403

0,439

2

0,003468

0,009396

0,998

3

-0,006671

0,009888

0,978

5

0,007373

0,009924

0,968

1

-0,025626*

0,008264

0,048

2

-0,003905

0,008255

0,994

3

-0,014044

0,008811

0,638

4

-0,007373

0,009924

0,968

* The mean difference is significant at the 0.05 level
Source: Own calculations

We can see that there are statistically significant differences between group 1 and 5 on the
significance level of 0.05.
Furthermore we analysed the differences between the mean values of Return on Revenue μVj ,
where j = 1,2, … ,5 represents the categories of agricultural companies with respect to the area
of agricultural land. This means we tested the null hypothesis H0 : μ1V = μV2 = μV3 = μV4 = μV5 .
The alternative hypothesis was as follows H1 : At least two mean values are not equal.
Results of ANOVA are in the following table:
Table 9: Return on Revenue - Results of ANOVA
Test of Homogeneity of Variances
Levene Statistic

df1

df2

Sig.

4

866

0,000

Sum of Squares

df

Mean Square

F

Sig.

Between Groups

0,014

4

0,004

0,542

0,705

Within Groups

5,672

866

0,007

Total

5,686

870

10,305
ANOVA
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Robust Tests of the Equality of Means

Brown-Forsythe

Statistica

df1

df2

Sig.

0,609

4

721,490

0,657

a

Asymptotically F distributed
Source: Own calculations

On the significance level 0.05 we were not able to reject the null hypothesis of equality means
of Return on Revenue.
4. Conclusion
One of the oldest sectors is agriculture. It plays an important role due to the fact that it
provides nutrition for the population. A significant change in the Slovak agriculture was
connected with the accession of the Slovak Republic to the European Union, which created
new conditions for doing business in this sector. The legislative framework for agriculture in
Slovakia is now mostly created by CAP. Slovakia's accession to the EU has brought
advantages and disadvantages at the same time. The issue of positive and negative aspect of
our accession to the EU is difficult and it was not the goal of this article to analyse it. Like
other sectors, agriculture had to face the recent economic and financial crisis. Lower demand
for commodities, such as meat and products made out of it caused a decrease in feed
consumption. The crisis has significantly affected also the prices of products.
Important is also efficiency. The economic efficiency of agricultural enterprises is
significantly different. Profit is one of the primary goals of agricultural companies. It
influences the profitability indicators and reflects the use of the production factors. The value
of profit depends on the degree of utilization of all production factors. This is reflected in the
level of costs of production. Profit is influenced by market prices which are typically the
result of the relationship between supply and demand.
Economy of the Slovak Republic in the year 2008 grew faster than the economy of
agriculture, which was reflected in the decrease of the share of agriculture in the national
economy indicators – gross value added and employment. Although the Slovak agriculture
was almost every year after our accession to the EU profitable, competitiveness of its products
is significantly differentiated and without subsidies the majority of agricultural enterprises
would have reported loss.
As a results of the performed analysis we can conclude that there are statistically significant
differences in the mean values of Return of Expenses between the group of companies with
the area of agricultural land below 500 hectares the group of companies with the area of
agricultural land over 2000 ha. On the other hand, we could not prove any differences in the
mean values of Return on Revenue.
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Abstract
In this article we focus on the research of the comparative advantage of a selected agriculture
commodity in the V4 countries. The comparative advantages in the agrifood trade are analysed
through the RCA and CTB indexes during the period 2003 – 2011. From the results of our analyses it
could be concluded that from the aspect of trade balance, the V4 accession into EU had a positive
effect. This is confirmed by the values of RCA and CTB indexes, that are positive thus supporting the
existence of comparative advantage in the wheat international market. In the context of the V4 group
Poland represents an exemption as the wheat proves to loose comparative advantage in the period
2006-2008. From the analysed values, the CTB index seems to be as the most appropriate in terms of
descriptiveness.
Keywords: RCA index, CTB index, V4 countries, wheat, foreign trade.
JEL Classification: E60, F14, F40

1. Introduction
Among attributes of a well-functioning market economy are its internal efficiency and its
interconnectivity with international markets. The active interconnectivity with international
markets requires being competitive i. e. being successful in exporting produced goods and
services (Smutka&Qineti, 2011). With the V4 accession into the European Union all tariff and
non tariff barriers preventing eventually their access into the common EU market have been
abolished, (Qineti&Serenčéš, 2008a) creating the prerequisites for their participation in the
processes of the international division of labor, a very important element for the specialization
of small open economies, as their foreign trade represent a substantial share of their gross
domestic product. Regarding V4 countries, after their EU accession changes in agrifood trade
have been noticed (Drábik & Bartová, 2008) even though in case of Slovakia the total
agrifood trades balance. (Bartošová, Bartová &Fidrmuc, 2007).
In relation to the analysis of the foreign trade and its structure in the context of the
international division of labor, there are several approaches to its evaluation (Jambor, 2013).
Conventional or macroeconomic methods are applied to evaluate several selected macro
indicators thus measuring the competitiveness or comparative advantage for different sectors
of a given economy or for a group of goods and services.(Vokorokosová, 2005). Kaštáková
(2012) emphasizes, that while evaluating the comparative advantages in international trade
one should not omit long-term foreign trade linkages.
Authors acknowledge the support of domestic grant VEGA 1/1213/12, and the results of this
article represent only part of the research in its framework, and concretely evaluating the
comparative advantage of the wheat commodity in agrifood trade. The wheat export share on
total agrifood trade is 3.53%. Vaňová a Veselovskí (2006) claim that, the competitiveness of
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Slovak cereals for the period 2000-2004 has been negative affected by low yields due to poor
climatic conditions, confirmed by estimations of Bartošová et al. (2007).
The objective of this article is the analysis of the competitiveness of a selected agrifood
commodity. The selected commodity is wheat which together with maize represents an
important export / import article from the aspect of total foreign agritrade exchanges.
2. Data and methodology
For the purposes of our analysis data from FAO (FAOSTAT) database has been used. In our
analysis we have used data on wheat exports and imports in selected group of countries, as
well as values of total world and EU countries export. Data are issued in US dollar values i.e.
in 1000 US$.
The analysis covers the period 2003 - 2011 v for the V4 countries (Slovak Republic, Czech
Republic, Hungary, Poland).
To evaluate the competitiveness two approaches have been implemented: First, the RCA –
Revealed Comparative Advantages indexes have been estimated as previously implemented
in the articles of (Serenčéš (2004), Podolák (2004)).
RCA index is estimated as the following:
RCA = ln [(x / m) : (X / M)] ,

(1)

where: x – wheat exports
m – wheat imports
X – Total agricultural exports
M - Total agricultural imports

If the RCA index is higher than one, it indicates comparative advantages for the selected
commodity while RCA lower than 0 indicates comparative disadvantage.
An alternative approach to measuring the competitiveness is CTB (Contribution to the Trade
Balance) index. In our paper we implement the following estimation:

CTBij

 x  m
x m

*100 
*
( x   m ) / 2
( x   m ) / 2  x   m
xij  mij

ij

i

kde :

ij

ij

i

ij

i

ij

i

ij

i

ij

i

ij

ij

i

*100

(2)

ij

i

xij – export of commodity group i in country j
mij - import of commodity group i in country j

As discussed by Qineti, Rajčániová&Matejková (2009b) the first expression of the equation
measures the real trade balance of a country for a given commodity weighted by its share on
total agritrade. The second expression defines the theoretical (expected) trade balance of the
selected commodity. Each commodity contributes to the total trade balance according to its
weight on the total trade balance. The total trade balance is distributed in a way between
individual commodities based on their respective shares on total trade volumes
(Vokorokosová, 2005).
Values CTB<0, resp. CTB>0 identify those commodity groups that have a lower resp. higher
share on trade balance than indicated by their percentage share on total trade volume of the
country (Melíšek, 2012).
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3. Results and discussion
Foreign trade patterns and volumes offer the necessary feedback for the analysis of the
competitiveness or comparative advantage of agrifood sector resp. individual commodities. In
our paper we pay attention to the analysis of the development of exports, imports, resp. the
foreign trade balance in the Slovak Republic, as well as in otherV4 countries.
The share of wheat trade on total agrifood trade for the period 2003-2011 is substantial: for
export sit represents 2,5-4,16% while imports account for 3,03-4,49%. Wheat and maize rank
among top commodities in terms of exports as Slovak wheat exports represented a 32% share
on cereal exports and 3% share on total agrifood exports. It reached the highest level in 2005
and 2009 (49%). The wheat exports from Slovakia went mostly to Poland and Hungary.
Czech Republic was another important market for Slovak wheat exports as 52 874 000 US$
were exported in 2003-2011.
Among most imported cereals in the Slovak market are maize, wheat, wheat flour and barley.
Wheat represent 17% of total cereal imports and 0,5% of total agrifood imports. The highest
import level was registered in 2005 (28%). Mostly wheat imports came from Hungary, Czech
Republic, Austria, Poland.
Figure 1 demonstrates the development of wheat exports a imports for the Slovak Republic.
The lowest volumes of exports and imports were registered at the beginning of the analyzed
period i.e., 2003, when Slovakia was not yet an EU member. The values of exports and
imports had growing tendencies until 2007 (for exports), resp. until 2008 (for imports) with
exports growing faster. Exports reached the highest value in 2009 (167 289 000 US$),
increasing by 151% from the previous period, reflecting the impact of Slovakia accession to
Euro zone, benefitting from common currency as well as higher benefits. Since then exports
have shown decreasing tendency. In 2011 they represented only the 69% of the 2009 level.
Wheat imports with the exception of 2008 show slightly increasing tendencies.
Figure 1: Wheat exports and imports for the Slovak Republic

Source: Own calculations; data of FAOSTAT
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Figure 2 demonstrates the trade balance of wheat for V4 countries with apparent positive
values. The highest value is registered for the Czech Republic (418 314 000 US$),. Slovakia
also show positive values (72 569 000 US$), ranking third among V4 countries ahead of
Poland which has the highest wheat import volumes for V4 countries.
Figure 2: Exports, Imports and Trade Balance in 2011 for V4 countries

Source: Own calculations; data of FAOSTAT

Figure 3 shows the development of wheat trade balance. It is positive for all V4 countries
except Poland where during 2004 and 2007-2008 imports were higher than imports due to
poor climatic conditions. Slovakia has shown increasing tendencies until 2009 when it
reached the peak with (152 815 000 US$), where wheat imports represented only 9% of wheat
exports.
Figure 3: Trade Balance of V4 countries

Source: Own calculations; data of FAOSTAT
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The competitiveness of wheat exports has been evaluated through RCA indexes, represented
in Figure 4. RCA indexes for all V4 countries were positive proving comparative advantages
for their agricultural products. The highest values were registered at the beginning of the
analyzed period, in 2003, where Czech RCA index reached 4.69, the maximum value from
all analyzed countries while imports represented relatively low values 1,5-5% of total exports
value. Hungary ranked second, registering maximum RCA index values in 2003 (4.17).
Slovak RCA index varied between 0.79 (in 2003) and 2.87 (in 2007). Poland was the only
country from the group that reached negative RCA values proving comparative disadvantages
in wheat trade. From figure 4 can be seen that RCA indexes in V4 countries fluctuated
continuously during the analyzed period, due to fluctuating revenues influenced by regional
factors as well as climatic anomalies.
Figure 4: The Development of RCA index for V4 countries

Source: Own calculations; data of FAOSTAT

An alternative indicator of competitiveness to RCA is the CTB index (Figure 4), that
eliminates the influence of short term fluctuations.
Figure 4: The Development of CTB index for V4 countries

Source: Own calculations; data of FAOSTAT
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As seen in Figure 4 the CTB indexes were positive for almost all V4 countries during the
analyzed period. Only during in Poland the CBT index took negative values.
Positive values of CBT indexes indicate that in the analyzed country, wheat contributed to
trade balance at a higher rate that its percentage share on total agritrade. Hungary reached the
highest level, maximum in 2008 (8.06), followed by Czech Republic that reached maximum
level in 2011 (6.10). Slovakia also showed relatively growing tendencies in the
competitiveness of wheat trade until 2009, reaching it maximum level (5.76). However,
afterwards the values fell down to 2.12 level.
4. Conclusion
In this article we focus on the research of the comparative advantage of a selected agriculture
commodity in the V4 countries. The comparative advantages in the agrifood trade are
analyzed through the RCA and CTB indexes during the period 2003 – 2011. From the results
of our analyses it could be concluded that from the aspect of trade balance, the V4 accession
into EU had a positive effect. This is confirmed by the values of RCA and CTB indexes, that
are positive thus supporting the existence of comparative advantage in the wheat international
market. In the context of the V4 group Poland represents an exemption as the wheat proves to
lose comparative advantage in the period 2006-2008. This is in line with the results of other
research papers that countries with small farm structures like Poland have comparative
advantages in labor intensive sectors of agriculture like animal production while countries
with big farm structures like Slovak or Czech Republic are competitive in capital intensive
sub-sectors like cereals production. From the analyzed values, the CTB index seems to be as
the most appropriate in terms of descriptiveness. Results are pretty much the same.
Acknowledgement
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Abstract
With regards to its food supply Germany belongs to the countries of so-called “First World”.
Approximately 555,000 people work in the German food industry. The total turnover of the consumed
products 2012 was 169.3 Billon Euro`s. For the composition and size of the German food market the
demographic development of the population is an important part. Older people consume less food and
different food than the younger generation. Germany`s highly automated food processing industry
greatly influences various aspects of the environment including: soils, inshore waters, and seas. An
environmentally compatible preservation of the topography, which is as true to the original as
possible, is an important socio-political goal in Germany. Also the demand for supposedly healthy
products such as organically grown fruit and vegetables is growing, on the other hand, the market for
convenience foods which are supposed to be not so good for the health is expanding.
Keywords: Characteristics, Food Supply, German Food Market, Germany
JEL Classification: O10; J11; Q21

1. Introduction
With regard to its food supply Germany belongs to the countries of the so-called „First
World“. These countries consume a wide range of goods, of which the use of many is
considered to be a symptom of „affluent society“(Galbraith, 1968). Approximately 555,000
people work in the German food industry. Not only do they ensure the nutrition of the
population autonomously (see below), but they even produce a surplus. Due to the sales of
this production surplus to foreign countries Germany is now ranked fourth of the agricultural
exporting nations. Germany's highly automated food processing industry greatly influences
various aspects of the environment including: soils, inshore waters, and seas. The quality of
the air and general climate are also subject to the intensity of food production to varying
degrees. When defining production conditions in the German food industry one must
therefore consider the limitation of ecologically harmful factors throughout its process as
centrally important (www.umweltbundesamt.de, 2013).
2. Data and Methods
The German food industry had a growth rate of 3.6% from 2011 to 2012. The total turnover
was 169.3 Billion Euro in comparison to 163.3 Billion Euro the year before. 32% or 53.4
Billion Euro of that portion is export business. The requirements of German food consumers
are an interesting challenge for the food producers. Most important purchase criteria’s are
quality and price. This leads into an intensive competition for the suppliers. Altogether, the
consumers have the choice to select their preferred products within a range of 170.000
different products on the shelves today (www.bve-online.de, Jahresbericht 2012/2013, 2014).
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The author has the target with this document to introduce the “Characteristics of the Food
Supply in Germany” to the reader. The first part includes background details and important
numbers about the German food market, the second part a discussion about the demographic
process, the increased environmental awareness, the change of the employment structure and
the consumer behaviour. The third part covers the protectionism in Germany. The results
summarize the important details.
3. Discussion
A continuously increasing gross domestic product achieved by Germany since the Second
World War may be credited not only with being directly responsible for the wealth of variety
manifested in the food supply but also with the disappearance of supply shortages in the same.
Notably, this is a common feature of the food supply economics of the other nations
belonging to the “First World.” Through the passage of this monetary development,
agricultural production exceeded the domestic requirement. The import of such goods, if it
took place at all, was paid by the exports in other economic branches. Therefore Germany
belongs to the international network which guarantees its population the variety of a wide
range of food products by means of trading. Furthermore, the states saturated in this sector
provide incentives themselves for the national food production. In this way Germany on the
whole reaches a standard of living which exceeds that of countries beyond the western
hemisphere (Mennel et al., 1992).
The distribution of the products consumed reflects this status. In 2012 a total turnover of
approx. 169 billion Euros was achieved on the German food market, about a third of which
was made in exports. As usual in the prosperous western nations, animal products have the
lion’s share of the total turnover. Fruit and vegetables are only on sixth place as the largest
item of purely vegetative products (see below):


Meat - 23.9 %



Milk – 15 %



Bakery products – 9%



Confectionery and long-life bakery products - 7.6%



Alcohol - 7.6%



Fruit and vegetables – 5.8%

For the distribution of food the major groups of the food retailing industry, which also operate
internationally, are of great importance. However, a large share of about 25% of mediumsized, partly regionally operating companies reveal a large diversification on the German
market. The five largest retailers of the branch are:


The Edeka Group – 25.6 %



Rewe Zentral AG – 15.0 %



The Schwarz Group (Lidl and Kaufland) – 13.8%



The Aldi Group - 12.0%



The Metro Group – 6.5%¹

(Source: www.bve-online.de, Jahresbericht 2012/2013, 18.04.2014)
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As the German food market is not only relatively distributed but also stands out due to a stiff
competition with a stagnating resp. declining total turnover, processes of concentration (e.g.
by company mergers and takeovers) are to be expected in the next few years. With the
insolvency of the drugstore chain Schlecker in 2012 the partly ruinous competition in the
sector of “agrobusiness” cost a leading enterprise its existence (www.manager-magazin.de,
2013).
2.1 Demographic Process
For the composition and size of the food market the demographic development of the
population also plays an important part. A high life expectancy and a low infant mortality (in
comparison with past centuries) should actually cause an uninterrupted population growth in
highly industrialised countries. The truth, however, is that the quantity of inhabitants in a lot
of countries with a pluralistic system of government and market-orientated economic system
which are united in the OECD (Organization for Economic Cooperation and Development), is
on the decline. Germany is one of these countries (www.bdb.de, 2013).
A lot of researchers see the reasons for this decrease of the birth-rate in the generally high
standard of living prevailing there, a mainly urban population as well as women’s
significantly decreasing economic dependence of their male partners. In the past decades all
these parameters lead increasingly to an individualistic lifestyle of the child-bearing part of
the population, who does not consider their own reproduction as their main goal in life.
Furthermore, in contrast to previous centuries, children meanwhile do not present a provision
for their parents’ old age but are, on the contrary, a cost factor. The result of this social
development in most of the OECD countries is a serious change of the age structure. The
increasing share of older people in society as a whole will also have a considerable influence
on the future structuring of the food supply by the food industry.
While the western world maintains its absolute number of inhabitants, its percentage of the
world population decreases successively as other continents such as Africa and Asia are still
growing continuously (although a downtrend can be observed here as well). Consequently,
the spending policy in the western countries also changes. Older people consume less food
than the younger generation; however, they must invest more in their health, so eat and drink
highly nutritious products. And yet, the wrong nutrition increasingly belongs to the main
causes of death (see below).
2.2 Increased Environmental Awareness
Opinions regarding food production have changed in recent years. In a society living in
greater awareness, agriculturally productive land is not meant to be depleted to its utmost any
more by means of environmentally harmful measures, such as fertilizers, in order to be able to
feed the population. An environmentally compatible preservation of the topography, which is
as true to the original as possible, is an important socio-political goal in Germany. This
particular ideology is consistent in other parts of the western world, even if there can still be
considerable differences between the respective attitude of mind and the actual behaviour of
individuals (OECD, 2001). In this way environmental protection has made its way into
agricultural production in Germany; especially, the use of fertilizers has been considerably
reduced. Within 20 years fertilizer use has fallen from 425 kg per hectare to 237.
Additionally, the use of agriculturally specific machines (such as tractors) has gone back from
13.4 per square kilometre of productive land to 8.7. Merely the area of irrigated land has
remained relatively stable. This trend can be observed in other OECD countries in the same
period of time, too. Only Spain and Great Britain show opposite tendencies (see chart).
Nonetheless, the profit margins could be distinctly increased; on the one hand by the direct
effects of this reduction, such as an improved water quality, on the other hand by progress
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achieved in other areas of the food production, e.g. in growing methods. The size of the
cultivable land has remained stable since the beginning of the 20th century; however the
intensity of its use has multiplied and has resulted in an increase of the agricultural
production.
Table 1: Comparison of the agricultural key data of the OECD countries
Country

Rural population
density (people
per sq. Km)
2001
(1)

United States
Denmark
Canada
The Netherlands
Australia
Germany
Japan
France
Italy
UK
Sweden
New Zealand
Spain

37
35
14
184
3
86
603
78
232
109
55
36
69

Ertilizer use
(kg per ha of arable land)

Irrigated land
(& of cropland)

1979-1981

1999-2001

1979-1981

1999-2001

(2)

(3)

(4)

(5)

109
245
42
862
27
425
413
326
229
319
165
188
101

110
152
55
476
48
237
316
237
208
325
106
532
167

10,8
14,5
1,3
58,5
3,5
3,7
56,0
7,2
19,3
2,0
2,4
5,2
14,8

Agricultural machinery
(tractors per sq. Km of
arable land
1979-1981
1999-2001
(6)

12,6
19,5
1,6
59,9
4,7
4,0
54,7
13,4
24,2
1,8
4,2
8,6
20,1

(7)

2,5
7,1
1,4
22,4
0,8
13,4
27,2
8,4
11,2
7,4
6,2
3,5
3,4

2,6
3,7
1,6
16,4
0,6
8,7
46,0
6,9
19,7
8,6
6,2
5,0
6,7

Sources: World Bank (2004).

Source: Southgate / Graham / Tweeten, p.218

In order to guarantee that the food requirement is autonomously met at long-term, the
agriculturally used areas also have to be protected. They suffer from considerable soil erosion.
While cultivable land in Germany loses on average approximately 10 tons per hectare per
annum, e.g. by water, it only gains between approximately one and two tons in the same
period of time. This negative development, which the public is hardly aware of, is favoured
by the transformation of pastures into arable land, which is often insufficiently adjusted to the
conditions of the directly bordering environment. In order to preserve the existing areas and
hereby secure the full supply of the German population with domestic food, the soil erosion
caused by agriculture would have to be reduced by 80-90% - a task, which is hardly to be
accomplished. This is only one aspect in a future general view emphasizing the considerate
handling of natural resources in order to maintain the extensive self-sufficiency of the German
food industry (Bund für Umwelt und Naturschutz Deutschland / Misereor, 1997).
One of the interests of environmental protection in the past decades has been a high social
importance of the protection of animals in a consumer society for which meat is ranks first of
the products consumed (see above). Again and again there have been reports of scandals
revealing the keeping and feeding of working animals in an environment which does not
comply with the legal standards for the keeping of animals. With regard to the rights of
animals to a keeping appropriate to the species, economic aspects of the mainly industriallyworking large enterprises have to take second place. More and more consumers pay attention
to raising methods and origin of meat when doing their purchases. They are prepared to pay a
higher price for a minimum amount of confidence in the production of animal products which
has been processed with care. The independent, small farms and butchers’, who emphasize
the observation of respective standards, have a general competition advantage in this in
comparison with the corresponding goods of the food retailing industry, which are
increasingly mistrusted by consumers due to recent incidents (Methling et al., 2004).
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2.3 Change of the Employment Structure
The change of the character of work in agricultural production also characterizes the food
supply. Over the course of recent decades, this primary sector of the national economy has
lost workers increasingly as compared with the secondary industrial sector and the nowadays
predominating tertiary service sector. These more significant economic branches withdrew
labour force from the agricultural sector, thereby causing the labour performance in the socalled primary sector to become more expensive and led to the fact that local, middle-sized
companies were pushed into the background in favour of the internationally linked-up large
companies. Farms in the private sector are often run in part-time in Germany as their owners
have to earn their livings in the other two sectors. Furthermore, this reduction of staff
enhances mechanized production methods, which, in turn, leads to a low demand of workers
in the agricultural sector. The successive reduction of the share of hard manual work, which
has been an indispensable essential part of food production in the previous decades, has led to
an increase of the share of female workers. This positive feedback has characterized German
agriculture up to this very day (Bayerl & Meyer, 2003).
2.4 Consumer Behaviour
The improving standard of living in the OECD countries also means diverging changes for the
consumer. On the one hand, the demand for supposedly healthy products such as organically
grown fruit and vegetables is growing; on the other hand, the market for convenience foods
which are supposed to be not so good for the health is also expanding. However, a scientific
proof for the dangers resulting from the consumption of such products is yet to be given
(Southgate, Graham &/ Tweeten, 2007). As an example, the quality thinking of German
consumers goes so far that the opposition against genetically produced foods can prevent its
introduction to the market. The reasons for the higher prices of organically grown products
often do not lie in the quality but the costs for the marketing of these foods. The logical
consistency is that the majority of employees in the agricultural industry in the western world
are not employed in agriculture itself any more but in the administration and distribution of
the goods, tasks such as storage, transport and sales. This tendency of mechanisation,
industrialisation and commercialisation of the food sector in the OECD countries is, however,
not regarded by many observers as being negative. Their belief is to the contrary: they
consider the lack of the respective infrastructure in the developing countries to be the reason
for the striking scarcity of food prevailing there.
Customers in Germany and the other OECD countries have a preference for animal products.
For the production of meat, eggs and milk large areas of arable land have been needed so far
for the growth of fodder for the animals. However this trend has recently been broken. While
the per capita consumption of vegetable products remained almost constant in the last twenty
years of the 20th century, it has decreased significantly for animal products as well as totally
consumed food towards the end of the past thousand years. During the whole period under
investigation of the survey carried out by the Food and Agriculture Organisation of the United
Nations Germany was able to cover the food requirement of its population completely selfsufficiently or even produce slightly more than required (Southgate, Graham &/ Tweeten,
2007). Meanwhile more and more arable land is being used for the production of alternative
energy such as biogas instead of for food production (Kanning, 2008).
The large selection of food and the incessant preference for high-calory foods as well as
consumption beyond physical needs has however resulted in a large share of the population
being overweight. The life expectancy in Germany has grown in the past years but especially
children and young people have such an unhealthy diet that approximately 21% of this age
group suffers from overweight. This deplorable state of affairs is based on a conglomeration
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of different biological but also social factors. Especially young people of the lower social
classes are exponentially often identified as being obese in comparison to other population
groups. Therefore bad nutrition is also a social problem. The sensitization and education of
high risk groups about the consumption of foods with a high sugar and fat content can correct
this development. However, the food industry resists correctly labelling the respective
products and even conceals quite often the fat contents of its products (www.stern.de, 2013).
2.5 Protectionism in Germany
Although the countries of the western world are able to almost completely cover their demand
of agricultural goods themselves and are networked with one another (see above), France and
to a lesser degree Germany and other nations try to protect their national agricultural sector
against foreign competition by means of protectionist measures. This can not only happen in
the form of financial support of a country’s own farmers by means of subsidies and protective
duties but also in the form of quantitative limitations of unwanted import goods (Patel, 2009).
And yet the vast majority of the inhabitants of the most highly populated country in Europe
would profit from a further opening of the worldwide food market. Not only would the
products become cheaper due to foreign competition, but the considerable expenses of the
German taxpayers for subsidies in the agricultural sector would no longer be necessary. These
amount to a sum of approx. 100 billion US dollars within the European Union and even 250
billion US dollars within the OECD (see chart).
Figure 2: Protectionism in the OECD
State support of farms incomes and agricultural protectionism
Country or Region

Units

Australia
Total producer support
Producer subsidy equivalent
Nominal protection coefficient

US million
Percent
Ratio

1,285
9
1,05

947
5
1,01

New Zealand
Total producer support
Producer subsidy equivalent
Nominal protection coefficient

US million
Percent
Ratio

476
11
1,02

67
1
1,01

Canda
Total producer support
Producer subsidy equivalent
Nominal protection coefficient

US million
Percent
Ratio

5,667
34
1,40

3,93
18
1,13

United States
Total producer support
Producer subsidy equivalent
Nominal protection coefficient

US million
Percent
Ratio

41,839
25
1,19

51,256
23
1,16

European Union
Total producer support
Producer subsidy equivalent
Nominal protection coefficient

US million
Percent
Ratio

93,719
42
1,87

99,363
36
1,38

Norway
Total producer support
Producer subsidy equivalent
Nominal protection coefficient

US million
Percent
Ratio

2,628
66
3,38

2,274
66
2,50

Switzerland
Total producer support
Producer subsidy equivalent
Nominal protection coefficient

US million
Percent
Ratio

5,063
73
3,85

4,48
70
1,25

Japan
Total producer support
Producer subsidy equivalent

US million
Percent

49,498
62

51,98
60
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1986-1988

1999-2001

Nominal protection coefficient

Ratio

2,51

2,42

Poland
Total producer support
Producer subsidy equivalent
Nominal protection coefficient

US million
Percent
Ratio

1,00

1,676
12
1,14

Turkey
Total producer support
Producer subsidy equivalent
Nominal protection coefficient

US million
Percent
Ratio

2,779
14
1,15

6,522
21
1,25

OECD
Total producer support
Producer subsidy equivalent
Nominal protection coefficient

US million
Percent
Ratio

238,936
38
1,58

248,302
33
1,35

528*
4*

Note:*Data for 1991-1993
Source: OECD (2002)

Source: Southgate / Graham / Tweeten, p.216

The producers of agricultural goods outside the „First World“ would also profit from a freer
world trade. As the costs for transport would also sink, they could sell their surplus goods on
the markets of the OECD countries and could contribute to a general rise in prosperity in their
own countries in this way. However, experience shows that such liberalizations by
international standards are very difficult to realize. Regional resp. bilateral measures are more
likely to be successful. As a recent example: Germany as part of the European Union had to
cut its agricultural subsidies in order to carry out the Eastern Expansion in 2004, as a lot of the
countries joining the European Union, such as Poland, had their own large agricultural sector,
which was less state-subsidized.
3. Results and Discussion
The food industry in Germany shows the characteristic features of a modern economic branch
as is typical in this form for a member of the OECD. By means of an intensive use of the
cultivated areas, assisted by the mechanized progress of engineering, fewer and fewer people
ensure the food supply of the total population which mainly eats animal products. Consumer
behaviour is, however, ambivalent and often bound to the social class to which the individual
buyer belongs. Whereas the higher, wealthy classed are more conscious of their diets and live
healthier, poorer classes eat food that contains much more fat and sugar. In spite of this poor
nutrition, which can lead to an earlier death, the life expectancy of the total population is
rising and a resultant adjustment of the food supply to the requirements of older people has
already been initiated.
Even if Germany belongs to the international net of „agrobusiness“, protectionist measures
established to protect domestic products and the still largely middle-sized structure of the
market against foreign competition are still existent. In order to meet the provisions of “fair
trade”, which also has an influence on the individual purchasing decision, this policy has to
remove the hurdles for foreign suppliers from the „Second“ and „Third World“. In order to
secure the ongoing existence of the self-sufficient food supply aspects of an environmentally
compatible and resource-sparing production, to which the consumer pays increasing attention
and to which companies and farms also have to focus their attention on, play an important
role. All in all the German food production belongs to the leading domestic markets within
the OECD in this field; however, its described contradictions have to be resolved in order to
guarantee its sustainability.
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Abstract
Riskiness of the agriculture sector is composed by many different individual sources of risk resulting
from the business activities, including the production, market, institutional or personal risks, as well
as the different methods of financing activities. These risks are very rarely completely independent
from each other, particularly when measured in terms of their impact on the income variability. Many
of the risk factors may not be eliminated by the producers themselves, however number of decisions
made by farmers can lead to more effective production, profitability and risk elimination. This paper
examines the profitability and riskiness of Slovak primary agriculture sector, with the focus on certain
non-financial factors causing significant differences in their development. The analysis emphasises
those individual farmers´ decisions about agriculture production that are able to improve economic
development of Slovak agribusinesses.
Keywords: agriculture sector, non-financial factors, profitability, riskiness, significant differences
JEL Classification: Q13, Q14, C12

1. Introduction
The Slovak agriculture sector development has been in the recent years affected by the
number of substantial changes and dynamics, caused by the Common Agriculture Policy
assessment in 2004, new political regulations, unstable market and climate conditions, or
crisis influence in 2009. These events have been ultimately impacting economic development
in this sector, as well as the profitability and riskiness of individual businesses. The average
economic results of businesses in agriculture sector show very high level of volatility of
financial indicators such as ROE, 4.39% in 2007, 0.4% in 2009, 2.84% in 2011 or ROA,
1.76% in 2007, 0.04% in 2009, 1.11% in 2011, (Serenčéš et al. 2014). This low profitable,
unstable and risky development of Slovak agriculture can be subjected to strong variability
due to several reasons and factors affecting the production, income, and welfare of businesses.
Profitability and riskiness of agriculture companies are resulted from many different
individual sources of impact, which can be commonly divided into financial and non-financial
factors. Huirne et al. (2000) and Hardaker et al. (2004) distinguished two main types of
factors influencing agriculture. Firstly, the business factors, including the production, market,
institutional and personal risks, and secondly, the financial factors resulting from different
methods of financing the business activities, fluctuation of interest rate or loans availability.
These risks are very rarely completely independent from each other, particularly when
measured in terms of their impact on the profit or income variability.
The financial factors impact on the financial distress of Slovak agriculture companies has
been analysed in the number of scientific papers of Chrastinová (1998), Gurčík (2002),
Bieliková et al. (2014) and others. However, only a little evidence of non-financial factors
impact on agriculture companies´ prosperity can be found. In the previous studies was
investigated mainly the impact of legal, organisational and size structure on the performance
of farms (Lančárič et al., 2013; Ciaian et al., 2009; Kopta, 2013). Generally, the non-financial
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factors impact on different businesses was emphasised in the works of Cumby and Condor
(2001), Khizer et al. (2011) and others.
Therefore, we decided to extend the previous studies and investigate whether exist significant
differences in risk and return development dividing the companies according to their legal
form, production orientation and size of utilized agriculture area UAA (LPIS). Furthermore,
using the linear discriminant analysis we tried to find the non-financial factors, which
determine the successful performance of farms in agriculture primary sector measured by
ROE. The main objective of the paper is to examine and evaluate the non-financial factors´
impact on prosperity of Slovak agriculture companies.
2. Data and Methods
The following part provides overview of data and methods applied, in order to meet the
objective of the paper and examine the existence of non-financial factors´ significant impact
on performance of Slovak agriculture firms.
2.1 Data
The data used for the analysis was obtained from the Ministry of Agriculture and Rural
Development of the Slovak Republic, processed in the internal dataset of the of the Slovak
Agricultural University in Nitra. The dataset consists of financial statements of all agricultural
farms operating in the Slovak Republic during the period 1993 - 2012. However, for the
analysis were selected only information from balance sheets and profit and loss statement of
farms operating during each year of the period 2009 – 2012, with legal form of cooperatives
or capital companies. After outliers detection 842 farms remained and created a sample for
our analysis.
2.1 Methods
The first part of our analysis was focused on proving the statistically significant differences in
development of individual risk and individual return (ROE) dividing the farms according to
determined criteria. In testing the Z-test was used, which is preferable when the number of
observations n is greater than 30. The assumptions of Z-test include the equal known
variances and the normal distribution criterion, unless the sample size is large enough. For
this reason, we expect that the particular samples are large enough and the normal distribution
condition might be excluded. The equal variances were examined using F-test.
Table 1: Companies division for Z-testing
All companies
Legal form
Production orientation

Number
842
434
408
388
269
185
206
217
264
155

Capital companies
Cooperatives
Crop production
Animal production
Other production

Utilized agriculture area
(LPIS)

Source: Authors
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Criterion
Ltd., JSC.
Cooperative
Over 50 % Crop revenues
Over 50 % Animal revenues
Over 50 % Other revenues
< 500 ha
500 – 1000 ha
1000 – 2000 ha
> 2000 ha

The fundamental tool for examination the financial prosperity of enterprise, regarding
different factors, represents the discriminant analysis. Discriminant analysis methods are
divided into one-dimensional model, that predicts financial distress of company by using a
single indicator (Beaver model, Zmijevsky model, and others) and multivariate discriminant
analysis using a set of several weighted indicators (Bonity index, Altman Z – score, Fulmer
model, Taffler model and others).
For constructing the classification model, using the discriminant analysis, is required to define
relevant criteria of prosperous and unprosperous company. The unprosperous farms are
considered to be those, generating loss (negative ROE) in each of years 2009 – 2012.
Oppositely, the prosperous farms were considered to be all generating profit during observed
period. Because very large sample of prosperous farms remained for the analysis we added
the prosperous criterion with ROE greater than 5 %. We did not use the balance sample
approach, to select the same number of prosperous and unprosperous farms, in order not to
influence and deteriorate the results and include all firms meeting our conditions of
prosperity. The particular samples consisted of 82 unprosperous and 158 prosperous farms.
The model was developed using the stepwise discriminant analysis. According to
Stankovičová, Vojtková (2007), in the stepwise approach the examined variables are
evaluated separately, and those with the best discriminant ability are chosen to become
variables in the final equation. The results of stepwise selection process are determined by
considering the statistically significant correlation between ratios. The condition for excluding
some variable from analysis depends on the discriminant ability, described by the partial
determination coefficient. To construct the equations the descriptives such as Univariate
Anova’s, Fisher´s, Box’s M and unstandardized function coefficients are requested. More
detailed characteristic of the method can be found in Stankovičová, Vojtková (2007), or Kráľ
et al. (2009).
Table 2: Input variables of discriminant analysis
Y

Variable

Calculation
Prosperity

Variable
X5

X1

Legal form

X6

X2

UAA size (LPIS)

X7

X3

Employees
Land size (ha)
Owners
Land size (ha)

X8

X4

X9

Calculation
Crop production revenues
x100
Total revenues
Animal production revenues
x100
Total revenues
Other revenues
x100
Total revenues
Crop production revenues
Land size (ha)
Animal production revenues
Land size (ha)

Source: Authors

The farms in prosperous sample were signed by number 1 and unprosperous by number 0. All
the input variables are the quantitative character except for variable X1 Legal form. For this
reason the legal form Cooperatives was signed by number 0 and capital companies by number
1. All the calculations and methods were applied using the Microsoft Excel and statistical
software IBM SPSS Statistics 20.
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3. Results and Discussion
In the following part the summary of results is provided with the objective to prove and
evaluate the non-financial factors´ impact on the development of risk and return of Slovak
agriculture entities.
3.1 Z-tests
In the first part of analysis were used all 842 agriculture companies operating in the period
2009-2012, which were divided according to their legal form, production orientation and size
of the land. After division the statistically significant differences between their individual
average return measured by ROE and individual risk (standard deviation), were examined
with the Z-tests.
Table 3: Z-tests results
Z-test
Cooperatives and Capital companies
Crop and Animal production
Crop and Other production
Animal and Other production
UAA size < 500ha and 500-1000 ha
UAA size < 500ha and 1000-2000 ha
UAA size < 500ha and over 2000 ha

Average
return
p-value

Statistically
significant
differences

Individual
risk
p-value

Statistically
significant
differences

0
0.005359
0.941000584
0.098282545
0.180137
0.17948
0.012070226

Yes
Yes
No
Yes
No
No
Yes

0.00022
9.3581E-10
0.40026
1.65E-07
0.058941
0.002097
0.0155922

Yes
Yes
No
Yes
Yes
Yes
Yes

Source: Authors

The results of Z-test show statistically significant differences in individual returns and risks of
capital companies and cooperatives, crop and animal production orientation and animal and
other production orientation. When we divided the farms according their land size LPIS in
hectors, we found the significant differences between each group considering companies´
individual risk. However, there does not exist significant difference in their individual return
on equity except the comparison of farms with UAA size lower than 500 ha and over 2000 ha.
We examined also the differences of individual risk and return between utilized agriculture
area size 500 – 1000 ha, 1000 – 2000 ha and over 2000 ha, but none of the comparisons
proved statistically significant difference. For this reason it is not necessary to present it in
Table 3.
3.2 Discriminant analysis
One of the fundamental assumptions of discriminant analysis is the homogeneity of
intragroup covariance matrixes within individual groups. The results of our Box´s M test Sig.
are 0.00, which means we cannot consider the covariance matrixes to be equal. For this reason
the quadratic discriminant analysis should be used, however, it is more sensitive to the failure
of meeting the assumption of multivariate normality. Because, the analysed data do not have
the character of a normal distribution, and we assume that the linear discriminant analysis is
resistant to not meeting the normality distribution condition. When the sufficient number of
observations is used, and the differences between covariance matrixes are not so big, we
decided to apply the linear discriminant analysis. An eigenvalue in Fig. 1 indicates the
proportion of variance explained, between-groups sums of squares divided by within-groups
sums of squares. A large eigenvalue is associated with a strong function. The canonical
relation is a correlation between the discriminant scores and the levels of the dependent
variable. A high correlation indicates a function that discriminates well. In our case the results
are more than satisfying with the value of Canonical correlation 0.902 which is extremely
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high, very close to 1. Wilks’ Lambda is the ratio of within-groups sums of squares to the total
sums of squares. This is the proportion of the total variance in the discriminant scores not
explained by differences among groups that is in our analysis only 0,187.
Figure 1: Eigenvalues and Wilks´ Lambda results
Eigenvalues
Canonical
Function

Eigenvalue

% of Variance

4,345a

1

Cumulative %

100,0

Correlation

100,0

,902

a. First 1 canonical discriminant functions were used in the analysis.
Wilks' Lambda
Test of Function(s)

Wilks' Lambda

1

Chi-square

,187

395,563

Df

Sig.
4

,000

Source: Authors, Output of SPSS

The 9 input variables were in the discriminant analysis independently evaluated using the
stepwise selection, with the result that only 4 variables to have significant impact in prosperity
classification: Legal form, Animal production (%), Employees per ha and Owners per ha. The
rest of variables are not considered to have significant discriminant ability. The Standardized
Canonical Discriminant Function Coefficients evaluates the impact of each factor, as well as
its ability to discriminate farms into prosperous and unprosperous group. The Unstandardized
Canonical Discriminant Function Coefficients indicate the unstandardized scores concerning
the independent variables. It is the list of coefficients of the unstandardized discriminant
equation. Each subject’s discriminant score would be computed by entering variable values
for each of the variables in the equation. The critical values for discriminant score from the
final equation are stated by the results of Group Centroids, which give us the boundaries of
scores for each farm, in order to decide about its classification into particular group.
Table 4: Standardized and Unstandardized Canonical Discriminant Function Coefficients

Legal form
Animal production %
Employees per ha
Owners per ha
(Constant)

Standardized Canonical
Discriminant Function
Coefficients
Function 1

Unstandardized Canonical
Discriminant Function
Coefficients
Function 1

-0,693

-2,455

0,578

2,777

0,137

2,395

0,465

6,400

-

0,120

Source: Authors, Output of SPSS

Y  0,120  2,455 X 1  2,395 X 3  6,400 X 4  2,777 X 6
Y ≥ 2.881

unprosperous

Y  (2.881,-1.495)

average/indifferent

Y ≤ -1.495

prosperous
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(1)

The equation (1) is constructed in the way that higher score than 2,881 reflects the
unprosperous farm, the range between from 2,881 to -1,495 is the indifferent zone, and lower
score than -1,495 classifies the farm as prosperous.
The variable X1 - Legal form is the only one entering the equation with mines sign, it means
with the indirect impact. According to Standardised canonical coefficient is it the variable
with the best discriminant ability. Previously, we assigned number 1 to Capital companies and
0 to Cooperatives. In this case the interpretation means to have legal form of Capital company
decreases the score from equation and so decreases the possibility to be classified as
unprosperous. Therefore, in the decision making of farmers in primary sector the legal form
of Joint-Stock company, or Limited Liability company should be preferable.
The variable X3 – Employees per ha reached the lowest direct impact from the point of
classification. The higher the ratio, the higher the score from equation what leads to the
classification of farm into unprosperous group. It can be related to the efficiency of businesses
and theory of economy of scale, when the lower portion of employees to the size of land
could represent more efficiently used human capital in the company.
The variable X4 – Owners per ha achieved the highest unstandardized coefficient in the
classification equation. The high portion of ratio Number of owners/Land size (ha) leads to
the identification of farm as unprosperous. This result is corresponding with the fact that the
agricultural firms with more owners are usually cooperatives.
The variable X6 – (Animal production revenues / Total revenues)*100 refers to the percentage
of revenues from animal production to the total revenues of farm. The results of discriminant
analysis show, the higher the share of animal production in the farm, the higher score from
equation, it means higher possibility to be classify as unprosperous. The direct impact of
variable in equation resulted from the fact that the companies oriented on animal production
have more difficulties to become profitable than the crop oriented farm.
Table 5: Classification results
Prosperity
Original

Count 0
1
%0
1

Predicted group membership
0
1
79
3
5
153
96.3
3.7
3.2
96.8

Cross-validated
0
1
79
3
3
151
96.3
3.7
4.4
95.6

Source: Authors, Output of SPSS

The classification results table 5 is a simple summary of number and percent of subjects
classified correctly and incorrectly. Based on the results is obvious that the constructed model
has very high discriminant ability. However, it is important to realise that this result is
overvalued, because the basic disadvantage of this method is that the model is tested on the
same dataset from which was constructed (Kráľ et al., 2009).
4. Conclusion
The identification of factors that would enable to provide necessary steps to improve the
economic performance of the company, belong to the crucial point for each company
management. Moreover, the importance of distress identification increases in such a low
profitable sector as agriculture is. The number of studies emphasised the certain financial
factors´ impact of profitability and riskiness of agriculture firms, however the sufficient
evidence of non-financial factors is missing. The structure of farms in Slovakia is different
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compared to EU average. The majority of UAA is cultivated by large farms with over 500
hectares. This results from the historical development of agriculture in former Czechoslovakia
before 1989. In EU the UAA per farm is much lower. Therefore also measures implemented
through CAP result different in Slovakia.
The first part of the analysis is focused on proving the statistical significant differences in
development of individual risk and return between legal forms, production orientation and
size of land (LPIS). We found that the individual return and risk differ taking into
consideration separately the Cooperatives and Capital companies, crop production oriented
and animal production oriented companies, as well as other production oriented companies.
The significant differences were observed also between individual risks of companies in
tested categories of UAA size however we did not prove the same result when considering
their returns. From the results can be assumed that determinants of company´s riskiness might
be the examined non-financial factors, however this topic will be the objective of our later
analysis. One of the goals of CAP is the income stabilisation of farmers. In Slovakia based on
the farm structure this includes also hired workforce (employees) not only farmer himself.
The differences in income (ROE) and its stability do not cover the income stabilisation of the
whole workforce linked to agriculture. We only observed the differences on the farm level.
Factors influencing the return and risk are the legal form of the farm, production focus and the
UAA in hectares. Further research should be focused on return and risk including the hired
workforce.
The second part of our analysis more detailed focused only on profitability of agriculture
companies. With the use of linear discriminant analysis were from 9 input variables selected
by the stepwise method 4 variables having significant impact on prosperity. We conclude that
the profitability of Slovak farms can be anticipated by non financial variables. These variables
have the highest discriminant ability for classification of farms into prosperous and
unprosperous legal form, share of animal production (%), employees per ha and owners per
ha.
Simply explained, classification of farm into the group of not prosperous farms in Slovakia is
the case if the farm has the legal form of cooperative, is oriented on animal production, has
high number of employees per ha and owners per ha. These results are in line with the general
opinion that cooperatives are ineffectively managed, because of their higher number of
owners and incorrect use of excessive human capital. The results show that the increase of
animal production share (%) leads to increased possibility for company to be identified as
unprosperous is also corresponding the nowadays situation. It supports the recent
development, when the animal producers rather change their business orientation into crop
production, because they are not able to cover the cost by the revenues. The other reason
might be the high of subsidies depending on the hectares of farms, which is generally higher
in the case of crop producers. From this point of view is surprising that the variable utilized
agriculture area size LPIS have not been considered to have significant impact and haven´t
been selected in the final equation.
With respect to the legal form we can expect, that the number of cooperatives will decrease in
future in favour of the more profitable cooperatives. This is the fact since 1989 and will
continue. The animal production in Slovakia is decreasing because of the low profitability and
therefore policy measures in the future should be more focused on supporting animal
production. The market revenues from animal production do not cover the cost and therefore
it is not profitable. The negative aspect in Slovak agriculture is the sharply decreasing number
of workforce in agriculture. This is due to economy of scale and because of the farm structure
with large farms in Slovakia. The less employees, the lower the cost and the higher the profit.
But support rural development means also that public funds in form of subsidies should not be
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concentrated in a small group farm owners only which is the case in Slovakia. Therefore
further public support should also be linked to the ability of farms to generate rural
development through higher employability.
One of the possibilities to extend the study is the of more non-financial input variables or
different techniques of classification and prediction models such as logistic regression,
decision trees or neural networks. In our further analysis we are going to pay more attention to
the detailed analysis of riskiness from the point of non-financial factors´ impact.
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Abstract
In recent few years nutrition security has become very important and plays decisive role in everyday
living, to achieve basic food´s needs and on the other hand to have healthy lifestyle. These two points
are different depending on society of living, but more of all on incomes. E. g. households with lower
incomes have a tendency to consume a higher amount of fats (lipids). In our article we focus on
recommended nutrition intakes for citizens of the Slovak Republic and compare those with real
consumption of macronutrients (proteins, carbohydrates, lipids), we also use regression analysis to
analyse how is the consumption of macronutrients affected by incomes; family size, type of
municipality; education and by amount of children. Our results are shown in tables and figures in this
paper.
Key words: nutrition security, macronutrients, proteins, carbohydrates, lipids, regression analysis,
recommended nutrion intakes, real consumption
JEL Classification: C10, E21

1. Introduction
Nutrition security is related to food security by considering a community’s access to essential
nutrients, not just calories and it still begins with food and agriculture. According
FRANKENBERG, T. R et al., nutrition security is when „a person is considered nutrition
secure when she or he has a nutritionally adequate diet and the food consumed is biologically
utilized such that adequate performance is maintained in growth, resisting or recovering from
disease, pregnancy, lactation and physical work.“
In our article we pay attention on three main macronutrients – proteins, carbohydrates and
lipids. According McKinley Health Center, macronutrients are nutrients that provide calories
or energy. Nutrients are substances needed for growth, metabolism and for other body
functions. Since „macro“ means large, macronutrients are nutrients needed in large amounts.
There are three macronutrients:


carbohydrates,



proteins,



fats.

Proteins are generally regarded as beneficial, and are a necessary part of the diet of all animals
and they catalyze, regulate, and protect the body chemistry. Carbohydrates are the most
important source of energy for our body and they provide the body with glucose, which is
converted to energy. Lipids are easily stored in the body. They serve as a source of fuel and
are an important constituent of the structure of cells.
We use similar analysis like HERZFELD, T. et. al., who investigated how the changes in
socio-demographic and economic indicators affect consumption behavior. They estimated
demand functions for macronutrients, cigarettes, and alcohol, as well as for the diet diversity.
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PARK, J. L., et. al. examined poverty status for U.S. household using data obtained from
Household budget survey and counted own-price elasticties; expenditure elasticities and
income elasticities. They analyzed elasticities for twelve commodity groups. Own-price
elasticities were similar between the income groups and income elasticities were consistently
higher for the lower-income group.
According these studies we created 5 commodity groups, namely: cereals; meat and fish;
dairy products and eggs; fruit and vegetable; other food products. Using data from the Slovak
statistical office and conversion tables from Eurostat, we calculated an amount of
macronutrients in grams (g) for each kind of food and after we used regression analysis to see
impacts of variables, which we choose according literature sources on consumption of
macronutrients.

2. Materials, data and methods
We use data about household budget survey from Slovak statistical office. The basic objective
of household budget survey is to obtain indicators of expenditures and revenues of private
households that can be used for the development of social policy of the government and
analysis of living standards of households. Every year, the data found in the family accounts
are used in defining the weights of consumer prices. The main aim of household budget
survey is to obtain quality data on household consumption.
Database with all items of the consumer basket contains data in kilograms, grams, liters and
pieces (for eggs).
Based on data from the Statistical Office of the Slovak republic on consumption of selected
consumer basket of food between 2004 and 2011, we performed calculations of household
consumption in quantitative units for each year of the nutritional value. We used conversion
tables and indices obtained from Eurostat.
In the first step we timed consumption of food by indices from conversion tables for proteins,
and then we have the data transferred in grams to kilograms by dividing the number 1, 000;
low fat milk and full fat milk were multiplied by using the index 1. 030; we obtained the value
for eggs used conversion 1 egg = 50 grams. Then we divided this value again by number 1,
000.
We will use regression analysis to create a model of demand for macronutrients
(carbohydrates, proteins, lipids) in 2011. The aim of regression analysis is to explain the
variability of the random variable Y (dependent variable) depending on its median value for
several non-random independent variables X.
We assume that the median value of uncorrelated random variables Y1; Y2; …Yn can be
described by linear function k+1 unknown parameters (regression coefficients β).
𝑦𝑖 = 𝛽0 + 𝛽1 𝑥𝑖1 + 𝛽2 𝑥𝑖2 + ⋯ + 𝛽𝑘 𝑥𝑖𝑘 + 𝜀𝑖

(1)

where xij represents known constants for explanatory variables; yi is value of explaning
variable in i-th observation; 𝛽𝑖 represents unknown parameters of the model; 𝜀𝑖 is residue.
This equation can be written in the matrix form:
𝑌 = 𝑋𝛽 + 𝜀

(2)

For the rank of the matrix X it has to met ℎ(𝑋) = 𝑟 > 0 and 𝑛 > 𝑟. Then the random vector Y
has median value 𝑋𝛽 and variance matrix 𝜎 2 𝐼, where I is a unit matrix.
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Assumptions of classical linear regression model:
1. 𝐸(𝜀) = 0; is the median value of residue and it is equal to zero for all n.
2. 𝑣𝑎𝑟(𝜀) = 𝜎 2 𝐼 is variance of residue and it is constant and terminated for all n;
this assumption called homoscedasticity, in another case we can talk about
heteroscedasticity.
3. 𝑐𝑜𝑣(𝜀𝑙 , 𝜀𝑠 ) = 0; 𝑠 ≠ 𝑙; means that residues are mutually uncorrelated. When
this condition is not valid we are talking about autocorrelation of residues.
4. 𝐸(𝑋´𝜀) = 0; means that the regressors for the same cross-sectional unit are
uncorrelated with residue.
To estimate the parameters of the linear regression model we use different methods (e. g.
maximum likelihood method ML; generalized method of moments GMM; etc.). The most
widely used is ordinary least squares method (OLS), which is searching for estimations of
parameters 𝛽 by maximizing the sum of squares
𝑆 = (𝑦 − 𝑋𝛽)´(𝑦 − 𝑋𝛽)

(3)

It is obvious that it minimizes the sum of squared vertical distant values of explaining variable
y from the regression hyperplane.
We will use the following equation to estimate demand for macronutrients:
𝑞𝑖 = 𝛽0 + 𝛽1 𝐼𝑁𝐶𝑂𝑀𝐸 + 𝛽2 𝐹𝐴𝑀_𝑆𝐼𝑍𝐸 + 𝛽3 𝐸𝐷𝑈 + 𝜀𝑖 ; where 𝑖 = 1, . . . 𝑛,

(4)

𝑥⃗ = ( 𝐼𝑁𝐶𝑂𝑀𝐸; 𝐹𝐴𝑀𝑆𝐼𝑍𝐸 ; 𝐸𝐷𝑈; )
𝛽⃗ = (𝛽1 ; 𝛽2 ; … ; 𝛽4 )
where: 𝑞𝑖𝑡 is demand computed for i-th macronutrient group; URB/RUR is a dummy variable
representing households living in the urban or rural areas; INCOME is net monthly income of
a household; FAM_SIZE represents size of a household; EDU is dummy variable
representing households, where at least one member is higher educated.
3. Results
The macroeconomic development affects food and nutrition security because for low income
group of people the food expenditures represent the largest item of their all expenditures. In
2008, the decline in unemployment to 9. 6 %, largely caused by the new reform of social
benefits. After that period the world economic crisis started, which largely impacted the
European Union and in 2009 was the highest unemployment rate in the Slovak Republic of all
euro area countries and it was at level 12.1 %. As the crisis still continued, the development of
the unemployment rate continued in negative trend in 2010 when unemployment rate
increased on 14. 4 %. In 2011 Slovak labour market has created new job opportunities and
inflation rate fell by less than 1 % to 13. 5 % and in 2012 this trend continued.
The crisis had also negative impact on economic growth (GDP). E. g. in 2008 GDP growth
fell to 5. 9 %, due to an incipient economic crisis and consequently weak external demand. In
2009, Slovakia had recorded a dramatic decline in exports, production and consequently
economic growth to a level of - 4. 9 %. Source of economic recovery in following years was
particularly recovery of foreign trade, while domestic demand grew only slightly. The
311

dynamics of economic growth slowed in 2011, when GDP growth reached 3. 3 %. This was a
very great extent influenced by the decline in domestic and external demand. In 2012, was
recorded a slowdown in economic growth to 2. 0 %. The main cause was high unemployment,
which was reflected in domestic consumption and government efforts to consolidate public
finances.
3.1 Determinants of individual nutrition behavior
According to HERZFELD, T. et al. it is expected that demand for fats increases with
increasing income. Consumers are not able to reduce demand for nutrients to an absolute
minimum, they will rather substitute e. g. between fat rich and less fatty food. Different
communities or regions might also affected consumer behavior. In our case we distinguish
between consumers from big/small cities or villages. In our model demand for macronutrients
also depends on household´s size (how many members has each household) and amount of
children, which is related to household size. Preferences and some individual characteristics
like age, gender, education (in our case at least one member of household is higher educated
means one or more members of household have education from university).
The basic statistical indicators for variables:
Table 3: The basic indicators for cabrohydrates in 2011
Carbohydrates

Lipidis

proteins

Mean

19, 901 Mean

3, 345. 8 Mean

173. 81

Median

15, 462 Median

2, 599. 5 Median

135. 04

Minimum
Maximum
Standard deviation
C.V.
Skewness
Ex. Kurtosis
Source: own processing

595. 4 Minimum
228, 080

Maximum
Standard
15, 826 deviation

0. 79522 C.V.

100. 1 Minimum

5. 2

38, 346 Maximum
Standard
2, 660. 7 deviation

1, 992

0. 79522 C.V.

2. 2996 Skewness
10. 6 Ex. Kurtosis

2. 2996 Skewness
10. 6 Ex. Kurtosis

138. 22
0. 79522
2. 2996
10. 6

From Tab. 1 it can be argued that given statistical variable has a large range of data because
the value of variation margin for carbohydrates is 227, 485 (calculated as the maximum value
minus minimum value). The value of variation margin for lipids is 38, 246 and for proteins 1,
987. The maximum value of carbohydrates consumption for one household member is 228,
080 g; the minimum value is 595. 4 g. The maximum consumption of lipids (proteins) is 38,
346 g (1, 992 g) per person and minimum consumption of lipids (proteins) is 100. 1 g (5. 2
g). The variability measured by standard deviation is 15, 826 for carbohydrates; 2, 660. 7 for
lipids and 138. 22 for proteins. The skewness is 2. 2996 (> 0); we can say that the statistical
character is skewed to the left and is not symmetrically distributed. The value of kurtosis is
10. 6 (> 0), then the distribution of statistical characters is more acute than normal
distribution.
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Figure 1: Distribution function for carbohydrates, proteins, and lipidis in 2011

Source: own processing

From Figure 1 we can see, carbohydrates really do not have a normal distribution as we have
already mentioned, even at rates of skewness and kurtosis. Test of normality is meaningless.
Table 2: The regression models for macronutrients in 2011
coefficient

Model 1

Model 2

Model 3

---------------------------------------------------------------const

181. 906***

32, 448. 5***

5, 455. 31***

family_size

-15. 2674***

-5, 421. 72***

-911. 512***

at_least_one_member is higher educated

-12. 8502***

-246. 053

-41. 3669

0. 0307559***

-0. 702557*

-0. 11812*

0. 209658
00E-237

0. 294191

0. 294191

0

0

-9. 942.307

-9, 570. 034

-9, 570. 034

19, 926.89

19, 182. 34

19, 182. 34

Income_per_household member

R-squared
1.
P-value(F)
Log-likelihood
Schwarz criterion
Source: own processing

Note *** means that a given variable is statistically significant.
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Model 1 is estimated regression model for the consumption of lipids with using the OLS
method:
𝑙𝑖𝑝𝑖𝑑𝑠 = 181.906 − 15.2674𝑓𝑎𝑚𝑖𝑙𝑦_𝑠𝑖𝑧𝑒 − 12.8502 𝑎𝑡_𝑙𝑒𝑎𝑠𝑡_𝑜𝑛𝑒_𝑚𝑒𝑚𝑏𝑒𝑟 +
0.0307 𝑖𝑛𝑐𝑜𝑚𝑒 + 𝜀𝑖

(5)

Using Wright method in this model we removed heteroscedasticity. From our equation
resulting the following conclusions: 181. 906 is intercept, also called an absolute element,
which expresses when other exogenous variables would be equal to zero, consumption of
lipids would be 181. 906 g. Estimated 𝛽 coefficient for family size means when will be added
new household member, then consumption of lipids per household member will decrease by
15. 2674 g. Estimated 𝛽 coefficient for higher educated people is – 12. 8502 which means,
when in household is higher education member then consumption of lipids will decrease by
12. 8502 g per household member.. If income per household member will increase by 1 € then
total lipid consumption will increase by 0. 0307 g.
Model 2 is estimated regression model for carbohydrate consumption. Table 2 shows that
variables as "at least one member of household is higher educated is not statistically
significant, which means these variables do not affect carbohydrate consumption. Therefore,
we remove these variables from the model.
Model 3 is estimated regression model for protein consumption. From Table 2 we can see that
variables "at least one member of household is higher educated" is not statistically significant,
which means these variables do not affect carbohydrate consumption. Therefore, we remove
these variables from the model.
Table 3: The regression models for macronutrients in 2011
coefficient

Model 2

Model 3

---------------------------------------------------------------const
family_size
Income_per_household member

R-squared
P-value (F)
Log-likelihood
Schwarz criterion
Source: own processing

32, 071. 9***

5, 455. 31***

-5, 428. 79***

-911. 512***

-0. 702557*

-0. 11812*

0. 293

0. 294

0

0

-9, 565. 906

-9, 570. 034

19, 157. 17

19, 182. 34

After removal of unwanted variables 𝛽 coefficients have been changed as follows: 32, 071. 9
is intercept (intercept for proteins is without change – 5, 455. 31), which expresses when other
exogenous variables would be equal to zero, consumption of carbohydrates would be 32, 071.
9 g. Estimated 𝛽 coefficient for family size means when will be added new household
member, then consumption of carbohydrates/proteins per household member will decrease by
5, 428. 79 g for carbohydrates and by 911. 512 g for proteins. Estimated 𝛽 coefficient for
income per household member means if will increase income in household then total
carbohydrate consumption per household member will increase by 725. 024 g and the same
situation is for proteins – consumption will increase by 113. 975 g per household member.
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4. Conclusion
The consumption of macronutrients as well as a poor diet is expected to affect consumer
health directly or indirectly. This paper empirically analyse the consumption of carbohydrates,
proteins and lipids for Slovak households in year 2011. In our analysis we also pay attention
to macroeconomic environment, especially unemployment rate and economic growth and
their development in relation to the global economic crisis.
The aim of this article was to estimate the regression equation for macronutrients in 2011 for
Slovak households using OLS method. Based on the results, we can say that the consumption
of lipids depends on education, amount of children, income and household size. It depends
negatively on the education and household size and positively on income. Dependence of
carbohydrate and protein consumption is only on the household size (negatively) and
Income_per_household member (positively). Variables as education were not statistically
significant for these endogenous variables we can claim, the household are trying to have
healthy lifestyle, nutrition and balanced diet, which is mainly due to income and household
composition.
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Abstract
The paper introduces the current state in the field of venture capital financing, also describes the
issues connected with Seed Fund in the Czech Republic. The main aim of this paper is to describe,
analyse and evaluate the seed in the Czech Republic and connect the survey results of the Due
Diligence process between venture capital investors and this is proposed as a possible Due Diligence
solution to the financing of enterprises by the Seed Fund. Main focus is to research the financing of
the development of a business enterprise with venture capital and private equity. Due diligence has a
serious impact on the decisions of investors because it helps investors to discover hidden risks and
find true potential of the new investment which was previously not known. New methods of financing
and due diligence in particular have a positive impact on the competitiveness of business companies
because they offer new possibilities and information that help decision makers, investors and
managers to make the right decisions in shorter time periods.
Keywords: seed fund, economic growth, venture capital, due diligence
JEL Classification: G200, G240, L1, M2, O4

1. Introduction
Financing of the development of private enterprises in the form of venture capital is an
alternative way to a wide range of other forms of business financing. Properties of business
development financing in the form of venture capital can be based on a review of selected
approaches and the conclusions drawn from the findings (Rajchlová, 2012) that are defined as
following:
External equity: venture capital is a form of external own resources that are carrying its risk.
In contrast to common forms of foreign recourses, its input is not burdened by interest
expense or amortization of the deposit. The risk carrying by investors is mainly perceived as a
loss of investment.
The investment is in a medium and time-limited form: the investment is used to be carried
out solely for contractual arrangements, mostly in the period 4-6 years.31
Venture capital investors are highly profit-oriented: venture capital investors are focused
on companies that can quickly and strongly increase its value. However, Business financing in
the form of venture capital, does not necessarily lead to the increased value of the company,
its growth or development.
Management support: venture capitalist provides the management support, which can be
described as the non-profit value added activities from investors. This property is an
important and unique characteristic of venture capital financing.

31

The value is based on the conclusions of the survey by authors Zinecker and Rajchlová (2010)
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Phase of invested subjects (according to EVCA) – enterprises, it can be defined as the period
of initial development of enterprises, the so-called Early stage. At this stage there is often
existence only of know-how of entrepreneurs, the company is at the phase of formation. The
next period is the period of existing subjects but with the impossibility of self-financing and
not-achieving of the subject for a bank loan. The purpose of financing at this phase is to
ensure the expansion of production, eventually sales i.e.; this phase is called later stage
venture. The last phase is called Buyouts when talking about financing by such as managerial
buyouts, by internal or external managers, as well as the financing of company growth
(Growth), e.g. for expansion, reengineering, acquisition. The aim of Bridge Financing is (in
terms of the Buyouts phase) to strengthen the equity ratio and the subsequent preparation to
implement the IPO. The rescue financing, or the so-called Rescue/Turnaround financing is a
financing to provide capital to enterprises that have operating problems. Replacement capital
is used for the purpose of redemption of shares in existing companies or for the purpose of
refinancing of bank loans to reduce debt. The Private Equity (EVCA, 2001) is the capital
which is used for financing of the Buyouts phase. The term venture capital refers the capital
for financing of the Early stage and Later venture stage.
The use of venture capital in developed economies is an obvious part of corporate financing
through the capital market (Rajchlová, et al, 2012). For example, the success of Silicon Valley
in the USA is currently tied with venture capital financing. The economic upswing in
Germany in the 80’s of the last century was essentially financed by this type of capital
(Schefcyk, 2006).
The actual issue of venture capital is based on demonstrably positive impact on the
development of enterprises and the development of the national economy. Based on the
analysis of the results of numerous foreign studies, the positive effect of venture capital
financing for the development of enterprises and the development of national economies can
be confirmed. These include the study of EVCA (2001), NVCA (2002), BVCA (2002),
AVCO (2006), or the studies by the authors Engel (2001), Roling (2001) and Penedel, Jud
(2004). These confirm the positive effect of venture capital financing for the development of
enterprises in the areas of employment, innovative capacity of the company, reporting rate of
patents and development financing of PE/VC. The positive aspects of this alternative source
of financing can be found mainly in obtaining the necessary capital for the company on the
basis of a prospective project or patent without a guarantee, which is required by retail
investors or lenders, as well as the continued support of venture capital investors, the use of
knowledge and contacts of its managers. The input of venture capital strengthens the financial
structure of the company, so it has greater financial stability, and thus fulfils one of the basic
objectives of the enterprise (Zinecker, Rajchlová, 2010). The risk lies between companies and
venture capital funds, whereas investors are able to assess the level of risk in relation to the
expected returns from investment and set up and control parameters of its investment portfolio
so as to minimize risk.
The negative aspects of venture capital financing can be identified as following: an investor is
fundamentally changing the ownership structure, fright of business concerns of information
leakage, insufficiently developed capital market in order to realize the output of the company,
the lack of legislation on venture capital financing and insufficient human resources for
investment projects of venture capital. In the Czech Republic, after the transition from state
planned economy to a market economy, the sporadic transaction type PE/VC has been made.
Till 1997 the absence of institutions were recorded in the Czech Republic. In that year CVCA
- Czech private equity and venture capital association was set up; the umbrella organization of
this institution is the European Association of private equity and venture capital (EVCA).
Since 1997 there are data that indicate about the using of PE/VC in the Czech Republic.
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The main aim of this paper is to describe, analyse and evaluate the seed in the Czech Republic
and connect the survey results of the Due Diligence process between venture capital investors
and this is proposed as a possible Due Diligence solution to the financing of enterprises by the
Seed Fund.
1.1 Seed Fund in the Czech Republic
The Czech Republic created a venture capital fund (hereinafter referred to as "State
Investment Fund") to eliminate all negatives mentioned above and through which the small
and medium-sized enterprises in the early stage and expansion stage in the Czech Republic
are supported with the help of Structural Funds. All investment in target companies will be a
minimum of 30 % co-financed by private capital, whose participation will ensure that the
investment decisions of State Investment Fund will be profit-driven.
The starting points for establishing Seed Fund were:
1. The significant support of innovation in terms of the new and development of existing
businesses at the same time; removing the gap in the market which is seen in the
inability of enterprises to get a bank loan; primarily it is seen in supporting of the
competitiveness of the Czech economy.
2. The support of development market of the risk capital.
3. The efficient use of public resources to support enterprises - it is still the most used
way of promoting business in the Czech Republic in the form of non-repayable grants.
There are good experiences with the use of returnable banking products, respectively
advantaged loans and guarantees from the Czech-Moravian Guarantee and
Development Bank. Investment in the form of venture capital investments, which are
in the Czech Republic still little used, are used in many countries to support promising
innovations and know-how.
The State Investment Fund will be a joint stock company where the sole shareholder is only
the Czech Republic, acting through the Ministry of Industry and Trade. The State Investment
Fund is authorized by the Czech National Bank such as the so-called qualified fund of
investors in accordance with Czech law about the collective investment (based on the
principles of the AIFMD). Ministry of Industry and Trade will provide funding of the
estimated total amount of € 16 million for the State Investment Fund, which will be composed
of 85% from the European Regional Development Fund, in terms of the Operational
Programme Enterprise and Innovation, and 15% of the state budget of the Czech Republic.
Funding will be provided to the State Investment Fund in accordance with European
regulations that are applicable to the structural funds and national legislation.
The Assets of the State Investment Fund will be managed by private investment companies.
The investment company will be selected through an open and transparent selection process,
which will take place according to the rules of public procurement. The reward of investment
company will consist of remuneration for the management and performance bonuses, the
amount will be determined on the basis of that competition. This will ensure that the
remuneration of the investment company will be measured at the market level. The
investment company will be in the management of state property limited by the investment
fund, though which will be ensured the rules of the public support and rules for providing
funding from the structural funds.
The State Investment Fund will invest to the target companies in accordance with the rules
laid down in paragraph 29 of Regulation (EC) no. 800/2008 and paragraph 4 of the
Community guidelines for the state support of the venture capital investments in small and
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medium-sized enterprises. The target companies will be always financed in the form of
registered capital (contributions to the registered capital, allowances outside the registered
capital, share premium) and in addition, they may be get the unsecured subordinated loans. In
the certain cases (e.g. the operational needs of the company), the additional loans to the
companies could be provided. The total amount of additional loans will be always lower than
30 % of the total budget.
The State Investment Fund will able to provide financing for the target companies only if it is
simultaneously ensured by financing from private investors of at least 30 % of the expended
funds. The resources of the state investment fund and funds of private investors are
concentrated at the level of the target company, in which the state investment fund and a
private investor will hold its own share capital.
Opportunity to participate in an investment to the target companies will be open to all
potential private investors that are independent on the target company; it may be a private
venture capital funds and individual investors. Cooperation will be only conditioned only by
the willingness of an investment company that manages assets of State Investment Fund to
make an investment together with the corresponding interested private investors (the
investment company will be motivated by credibility and experience of the candidate).
Relations between the State Investment Fund and private investors will be relevant in relation
to each individual investment by mutual agreement, on behalf of the State Investment Fund.
The private investors will participate in the funding of target companies because of the
motivation to redeem the investment share of State Investment Fund in the target company in
the period from the first to the end of the fifth year. The price of this process is a
predetermined price (call option). In case of a positive development of the investment, the
private investors will have the opportunity to realize higher profits than it would correspond
to their original level of investment. In contrast, the profit of the State Investment Fund will
be limited in case of a call option in contrast to the price of investments and sales prices,
which State Investment Fund receives from a private investor. This price will increase over
the time so that to reflect a gradually increasing assurance of a private investor on the positive
development of investments. In contrast, in the case of a negative development investment,
the private investors will not get any advantage as well as the State Investment Fund and will
bear the full loss that is attributable to their share of the investment.
The rules for the benefits of private investors are currently consulted by the Government of
the Czech Republic and the Ministry of Industry and Trade with the investment communities
in the Czech Republic by means of the mutual negotiations and completion of the investor’s
questionnaire. The communication with the potential private investors shows that no
advantage of the private investors would lead to unwillingness of the private equity with
regard to the risk of investments to provide the financing in terms of the small and medium
sized enterprises in the early stages of their development.
In the seed stage, which is identified by the average investment 100-200 thousand €'s, the
attractiveness for the private investors is low. In the start-up stage, with an average investment
of 200-800 thousand €'s, the attractiveness is for venture capital investors at low or medium
level. Only in the later stage, the volume of investments 800 - 1500 thousand €'s identifies a
high attractiveness for the venture capital investors. The findings also correspond to the
current state when the analysis (Rajchlová et al, 2011a) suggests that the venture capital
market is not developed in the Czech Republic.
In a situation, where (i) any investment to the target company cannot be made without
co-financing by private investors, and (ii) the investment risk of the private investors will not
be in any way transferred to the State Investment Fund, it will be ensured that investments to
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the target companies will be undertaken in market-based and profit-driven. Another
mechanism, which is ensuring the market way of investing, is the fact that the investment
company on the part of the State Investment Fund will decide about the realization of the
investments and that will be motivated to the profitability by the efficiency bonus.
The State Investment Fund will be designed for a fixed period of ten years, with the
possibility of extension for another two years (with the consent of the Czech National Bank),
so that by the end of the fund it may not lead to an accelerated sell-off, regardless of the status
from the investment projects. Capital will be provided to target companies for a period of 4
years to 8 years, and then the investment will be completed by the realization or liquidation.
The time schedule can be divided into the following phases:
-

The investment phase from 0 to 5 years, in which the investment will be realized to the
target companies.

-

The development phase from 5 to 7 years, in which the investment will be held in the
target companies and the investment evaluation will be implemented.

-

The cumulating phase from 7 to 10 years, in which the outputs of the projects will be
leaded (of course, the outputs could be realized in the investment or development
phase).

It should be noted that the expected time of the investment horizon is longer than the time that
was calculated as the average by investments through venture capital investors. This was
identified from 4 to 6 years (Zinecker, Rajchlová, 2010).
The funds returned to the State Investment Fund on completion of individual investments in
target companies will be used in accordance with the rules for handling with funds coming
from the structural funds.
Figure 1: Diagram of State Investment Fund Functioning

Source: own

The target companies are those companies that are either innovative or technologically
oriented, or carry out research and development activities. Drawing resources from the seed
fund will be not burdened by preferences from the sectorial focus of enterprises. The choice
of investments is conditioned by the economically attractive return on investment and the
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assumption of bearing deposits, according to the submitted business plan, in an average of at
least 15 % p.a.
Investment opportunities will be searched by the fund, a private investor; the proposal of
organizations operating in the system supporting the innovation infrastructure. The preferred
option is that business leaders will be reported themselves individually.
An important part of the process of corporate financing in terms of the seed fund is necessity
to formalize the procedures for Due Diligence, which is the decision-making process, based
on the results of the seed fund investors that can proceed to the actual implementation of the
investment.
2. Due Diligence
The objective of this chapter is to research and describe the possibilities of Due diligence.
Due Diligence is the inseparable part of the investment process. Authors (Rajchlová et al.,
2012) realized the survey whose main aim was to define the Due Diligence process in the
related venture capital financing and identification of decision making process of venture
capital investors in abroad and the in the Czech Republic.
Several authors focus on the problem of Due Diligence and its application in financing
including Schönenbauer (2004), Schefcyk (2006) and Horvath (2006). According to the works
of these researches Due diligence is characterized as a set of specific processes, actions and
analysis. These processes lead to conclusions which are very useful for the investors and their
decision making processes related to their investments – it helps them to either accept or
refuse the investment they are considering. Investing with the help of private equity and
venture capital has several specifics – for example there is a higher information asymmetry
between the provider of the capital and its recipient. Basic rule formulated by HartmannWendels (1987) is that the quality of investment portfolio of the investor is dependent on the
ability to evaluate the risks of individual investment projects. Tyebjee/Bruno (1984), Fried/
Hisrich (1994), MacMillan (1987) and Muzyka et al (1996) emphasize the existence of
several criteria which are important for the evaluation of business plans. This list includes:
size and attractiveness of the market, fitness of the management, uniqueness of the product,
intensity of competitors on the market. These criteria are discussed further in
Zinecker/Rajchlova (2010).
2.1 The results of the survey
This chapter describes the methods used in this research, results and the individual types of
Due Diligence. The data for this research were obtained from primary and secondary research.
The primary research was conducted through personal and phone interviews with PE/VC
investors in the Czech Republic. The investors were asked to describe the individual types of
Due Diligence and share their experience. The investors indicated that the process of Due
Diligence is similar in most investor companies. Two PE/VC investors who are on the Czech
market the longest - for fourteen years were interviewed with greater focus on their
experience. Secondary research was conducted by collecting of information relevant to
PE/VC from scientific journals and other published materials. The data for this research come
from the research material by Zinecker and Rajchlová (2010). Scientific analysis, synthesis,
induction and deduction were used in this research. Figures were used for the visualization of
the investment process and the Due Diligence process.
Due Diligence helps investors and experts to analyze and evaluate possible investments. The
individual processes of due diligence can be divided by their focus. Each of these is discussed
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in detail in this chapter. The Due Diligence process takes from several weeks to several
months. The time period required depends on the organization of the business, market focus
and on how the management and owners approach the negotiation with the investor. The Due
Diligence costs usually several hundred thousands of Czech crowns. The individual types of
Due Diligence are realized mostly with the help of internal experts except for the legal Due
Diligence – it is frequently purchased from an external law firm.
Financial Due Diligence is used by the investor to carefully analyze the financial aspect of the
investment. Investor focuses especially on the previous profits, equity structure of the
business company and on the financial plan of the considered investment. The important
sources of information about the company are among others the balance sheet, previous and
planned profits and other accounting reports. If there is not enough information available for
some reason then it is necessary to estimate the information based on known information.
Investors have to focus especially on return on investment and internal rate of return in the
business plan of the investment. Especially these two financial indicators have to be true. The
yearly ROI desired by the Czech investors in the early stage should be close to 33.8 %, in
later stage venture it should be close to 23.8 % and in the buyout stage it should be close to
21.6 %. Financial Due Diligence is very similar to financial evaluation of projects submitted
to for example to financial institutions. The data from the business plan can be compared for
example with the average values for similar type of project or with values of other
investments realized by other investors using venture capital and private equity.
Market and product Due Diligence help the investor to analyze the market environment,
competitors and the offered product or service. Also the innovation potential of products and
services needs to be taken into consideration when the investment is long-term and takes
several years – predicted future profits and costs are important for the investor’s decision.
Opportunities and risks of the business company are also very important for the investor.
When thinking about the competitive environment on the market not only existing
competitors pose a threat it is likely that new competitors will enter the market in the future.
Also the conditions of the market relevant for the business company have to be carefully
analyzed. Due Diligence tries to identify the usefulness and uniqueness of the product or
service. The product or service made by the business company has to be different than the
remaining products or services available on the market. It is ideal of course to manufacture a
product that cannot be easily copied and to have the market segment secured against
competitors. The uniqueness and usefulness of the product or service are crucial for all stages
of the investment. The product or service has to be accepted by the market, there has to be
stable demand for the product, this is very important especially for investors making
investment in the buyout phase. There are different requirements on the market share growth.
In early stage the investor prefers fast growth of the market share and weak competition. In
later and buyout stages the investors prefers efficient distribution channels for the product or
service.
Legal Due Diligence helps the investor to carefully analyze the legal aspects of the
investment. Business companies often have complex internal structure and there are many
legal issues to consider for example ownership, equity, statutes and all important contracts.
Especially the contracts with suppliers, customers, banks, insurance companies and other
business partners have to be carefully analyzed and every important detail has to be noted.
Management Due Diligence focuses on the individual managers and their abilities. Private
equity and venture capital investors obtain a share of the business company’s equity in
exchange for the investment so the management of the investor company is in close contact
with the management of the business company. Therefore it is very important to understand
the methods which are used by the management and how the other company works in order to
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achieve results. It is very important for the managers to believe in their own business plans
and they have to be able to present the vision to the investor. Investor expects the company
management to be very productive and patient especially in early stages of long-term project.
In later stages these requirements are not vital. Manager’s personality and the ability to
identify and evaluate risks are important just like the ability to identify problems, to define
goals and to be able to delegate authority. The ability to delegate authority is vital in the
buyout stage. Investor has to analyze how well the management of the second company
understands the market segment they want to gain – understanding of the market is vital in all
stages of the investment. It is clear that any successful company has to understand the market
but in this context management has to have precise information about the market and has to
understand all the relations between subjects on the market. In later stage venture and buyout
stage the ability of the management to lead employees is important and management has to
have necessary experience. Management of the company has to be well balanced and
experienced so that individual managers make the correct decisions. The investors prefer
companies with a team of managers because a group of skilled experts is less likely to fail
than a single manager who may not be able to face all challenges. The personality of the
managers plays an important role in the early stage because it is very difficult to replace
managers in this stage. In the later stages it is usually much easier to make changes in the
management.
Risk analysis follows in most cases after all previously discusses steps of analysis. Investor
has to make sure that all relevant risks are identified. In market environment there are
different types of risks. For example risks related to the market, technology, finance and of
course risks caused by incorrect decisions of the management. Risks related to the market
include wrong estimates of the market development, purchasing power of the customers and
underestimation of competitors on the market. Risks related to technology can be for example
bottlenecks in the production process or new alternative technology comes to market and
causes sudden changes. Financial risk is for example a wrong estimate of the required
resources for some project or the use of resources which is not balanced. Risks related to the
management include for example a situation where the company management resigns and
leaves the company – this can cause serious complications due to the missing know-how
required by the company to operate effectively and reach set objectives.
For the evaluation of identified risks it is recommended to simulate different scenarios of
possible outcomes for easier prediction and estimation of development in the future. The
weight of individual components of Due Diligence is not the same. The most significant
influence on the decision of the investor has the market Due Diligence and the Due Diligence
of the management. Legal and financial issues can be solved easily in most cases. However it
is impossible to change the personality of a manager. Also it is very difficult to influence the
market and competition. There are many examples that prove the importance of strong
management in the business company. A network security firm contacted the PE/VC investor
in February 2010. The firm could not get additional credit from banks. Due diligence was
performed in November 2010. Legal Due Diligence identified many serious problems in
business relations. Market Due diligence identified high growth potential. The management
Due Diligence identified that the firm has a strong team of reliable managers who are capable
to face challenges and are resistant to stress. The managers also did not have any problems
with communication and were open to new solutions and compromises. The investment was
accepted by the investor in April 2011. Second example is a company focused on the
production of consumer goods. The investor was contacted in May 2010.
The firm wanted to increase the production capacity and gain new customers. The bank credit
was also not an option for this firm. Product Due Diligence identified high potential of the
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product. Market Due Diligence discovered that the position of the firm can be endangered by
competitors because the investment required to make competing products is not high.
Financial history showed that the company was generating profit in past several years and
legal Due Diligence also did not identify any serious issues. Analysis of the management
showed that one important manager was not reliable. Another problem was that the firm
depended on one individual and the owner did not allow any delegation of authority.
Although the owner studied management and business he was not able to accept the opinions
of employees and other problems were identified. Risk analysis indicated that the owner of
the company is the source of significant risk and the investment was rejected in December
2011.
3. Results and Discussion
Due diligence is an indivisible part of investment process and in financing using venture
capital and private equity. The results of Due diligence are important support of the decision
making process for investors that use venture capital and private equity. Due diligence is not
widely used in Czech Republic. It is important to research the possibilities of Due diligence as
it can help Czech business enterprises become more competitive and successful on the global
market. Generalization of the Due diligence process is clearly positive for the managers who
would like to get additional resources by means of PE/VC financing. It is very important to
understand how investors evaluate the investment proposals.
4. Conclusion
When considering the needs of investors using private equity and venture capital then Due
diligence is very important as it provides detailed analysis of the complex environment of
business companies that approach the investor with their business plans. Business plan has to
truthfully reflect the real environment in the company and on the market. Large amount of
information has to be supplied in order to eliminate the information asymmetry between
investor and company asking for investment. It is frequently mentioned that most common
reason for refusal of proposed project by the investor are complaints about the management of
the company asking for investment.
Seed funds in abroad presents the available form of financing for thus enterprises that are not
able to get a bank loan because of the absence of the financial history. The potential of those
enterprises is significant from the view of the economic growth. This is proved by the
experience from abroad. It is supposed that this form of financing is becoming the meaningful
part of the small and medium-sized enterprises support, such as the representative of the
economic development.
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Abstract
Paper is focused on the evaluation of talent management process in conditions of companies doing
business in Slovak Republic. Talent management process consists of several phases: strategy,
identification and recruitment, assessment, development and retaining. Survey was implemented on 68
companies (mostly small enterprises – 47%). Main objective of the paper is identification of strengths
and weaknesses in talent management process of searched companies. Strengths were founded mostly
in the fields of strategy, identification and assessment. We can name some of them: talents are
important part of mission; positions in company have been divided into key and peripheral positions
and employees are systematically assessed and these results are transforming to promotion. Many
problems were founded in area of development and retaining talents. For example: companies do not
have well-formulated career paths of talented workers, there is lack of financial resources to support
talents, talented employees have financial requirements that company cannot meet and talented people
are not supported in any special way. We detected also some statistical differences between the
individual groups of respondents (depending on a particular factor). Size of company, foreign capital
and existence of HR department are most significant factors which influenced attitudes to
questionnaire statements.
Keywords: development, human resources, management, strategy, talent
JEL Classification: M10, M12, M51

1. Introduction
Each successful company needs good personal structure included talented persons. As stated
in Bethke-Langenegger (2012) nowadays talent is seen as a resource that has to be managed
not only to achieve actual strategic objectives, but also to meet future business needs (see also
Silzer & Dowell, 2010). This is also the reason why talent management became interesting
topic of scientists in the world. According to Lewis & Heckman (2006) a search on the phrase
“talent management” in 2004 using a popular internet search engine yielded over 2,700,000
hits. Today it is over 137 millions. Talent management has emerged as one of the key
strategic issues facing managers in the twenty first century (Boudreau & Ramstad, 2007;
Capelli, 2008; Collings & Mellahi, 2009).
In the English language, talent is commonly understood as corresponding to an above-average
ability that makes the individuals who possess, detect, develop, and deploy it, perform
excellently in a given performance domain (Gagné, 2004 & Tansley, 2011). Talent is
typically operationalized as human capital, a term used to denote the stock of competencies,
knowledge, social and personality attributes which is embodied in the ability to perform labor
so as to produce economic value (Farndale, Scullion, & Sparrow, 2010). Talented people are
connected with additional financial resources what managers have to find for development of
human potential (Rábek, Čierna & Tóth, 2013). Another definition of talent refers to
systematically developed innate abilities of individuals that are deployed in activities they
like, find important, and in which they want to invest energy. It enables individuals to perform
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excellently in one or more domains of human functioning, operationalized as performing
better than other individuals of the same age or experience, or as performing consistently at
their personal best (Nijs, Gallardo, Dries & Sels, 2014).
Talent management is a unique function that integrates all of the activities and responsibilities
associated with the management of the talent lifecycle – from attracting and acquiring talent
to developing and retaining it (Schiemann, 2014). Talent management focuses on appropriate
selection of talents, selection of job positions to which talents are to be placed, motivation of
talents, development of talent potential (Egerová & Sojka, 2013). Diversity management is
one of many ways how to develop human resources in company (Eger & Indruchová). In this
paper there is talent management process evaluated on 5 basic parts – strategy, identification
and recruitment, assessment, development and retaining. This paper contains partial results of
Visegrad Fund project (Integrated Talent Management – Challenge and Future for
Organizations in Visegrad Countries).
2. Data and Methods
2.1 Data
Selective survey was used as a method of the data collection. According to Munk (2013) the
selective survey means that the chosen data are only part of the basic file and therefore the
accuracy of the results is limited. A scaled questionnaire of own construction was used as a
tool of data collection. Likert scale from 1 to 5 was used, where figure 5 corresponded to the
absolute consensus of the respondent with the statement in the wording of the item
(formulated as a positive statement), and figure 1, on the contrary, to the absolute
disagreement of the respondent. Figure 3 expressed his/her irresolute attitude and the added
figure 0 enabled the respondent not to comment on a given item. All such “answers” were
excluded from further processing.
The first eight items of the questionnaire served as a possibility of more detailed
characteristics of the sample from the point of enterprise seat, enterprise size, basic activity,
ownership, foreign capital, percentage of clerical workers, change of economic situation of
the enterprise, human resources department, working position of the respondent, out of which
was the size of the enterprise of the greatest importance for us.
The questionnaire apart from the introductory classification items contained 41 items divided
into five topics, namely the field of the implementation of talent management into business
strategy, the field of the identification of talents, the field of the evaluation of talents, the field
of the development of talents and the field of retaining talents.
2.2 Methods
Owing to the character of the collected data non-parametric statistical methods were used. To
verify the existence of statistically significant differences between the individual groups of
respondents (depending on a particular factor, see classification units) the Mann-Whitney test,
Kruskal-Wallis test and Jonckheere-Terpstra test were used. Mann-Whitney test is a nonparametric alternative to t-test. Kruskal-Wallis test is a non-parametric parallel of a one-way
Analysis of Variance (ANOVA). The aim of the tests is to find whether the differences of the
medians found in the sample of the individual groups are statistically significant (there is a
relationship between the variables) or whether these are coincidental (there is no relationship
between the variables). A null statistical hypothesis with parity of all the medians is tested. If
the p-value is lower than the chosen level of significance (traditionally 5% = 0.05), the null
hypothesis is rejected. This means that the difference between at least one pair of the medians
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calculated from the sample is too big to be a result of only random selection, i.e. it is
statistically significant – there is a relationship between the variables. If the p-value is equal
or higher than the chosen level of significance, the null hypothesis cannot be rejected. This
means that the difference between each pair of the medians calculated from the sample can
only be a result of random selection, i.e. it is not statistically significant – there is no
relationship between the variables (see Pavelka & Klímek, 2000; Rimarčík, 2007).
2.3 Verification of the reliability and the validity of the questionnaire
Reliability was verified by means of Cronbach´s alpha and Split-Half Method. As stated in
Nunnally & Bernstein (1994) the assessment of scales is based on examining correlations
between the individual items or measurements in relation to the variability of the items. The
values of Cronbach´s alpha 0.7 and more mean sufficient internal scale consistence. Split-half
measurement was also used as another method of verifying the reliability. Initially tests were
divided into half parts and a host of split-half reliability coefficients were derived (see del
Greco et al. 1987). The oldest and probably most widely used split-half coefficient calculates
the correlation between scores on two halves of the test (X1 and X2) and estimates the
correlation – reliability – for a full length test with the Spearman–Brown “prophecy” formula.
The results of reliability verification are represented in table 1.
Table 1: Reliability verification
Cronbach´s
Alpha

Split-Half:
Equal

Split-Half:
Unequal

Number
items

strategy

0.979

0.796

0.797

9

identification and recruitment

0.790

0.721

0.733

11

assessment

0.827

0.863

0.865

7

development

0.701

0.683

0.677

7

retaining

0.775

0.836

0.839

7

0.929

0.857

0.857

41

total reliability
Source: own processing

of

As is obvious from table 1, both the item and the overall variability (with exception of
“development field”) correspond to the recommended value 0.7. With regard to the achieved
results it is therefore possible to regard the reliability of the measurement instrument as
sufficient. The construct validity was verified by means of the exploratory factor analysis.
Factor analysis allows researchers to make inferences about the nature of a construct by
examining the factor structure of a valid measure of that construct (Deacon and Abramowitz,
2005). We used varimax rotation of factors. The suitability of applying the factor analysis was
verified on the basis of KMO test and Bartlett´s test of sphericity. The condition of the
minimum number of respondents (150) was met. The results of both the testing statistical
methods were satisfactory (In Bartlett´s test p <0.05, KMO >0.7, the value reached was
0.765.) The suitability of applying the factor analysis was confirmed. The factor analysis
identified six background factors which altogether explained almost 70% of the total
dispersion. Based on identifying the factors fully corresponding to the questionnaire content
we regard the construction validity of the measurement instrument (questionnaire) as
sufficient.
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3. Results and Discussion
3.1 Sample characteristics
68 respondents from the Slovak Republic participated in the research (also thanks to the
personal distribution of questionnaires which provided for high return rate). Each respondent
represents one firm.
The intervals of the number of employees corresponded to the typology of businesses
according to their sizes as stated by EU. The numbers of enterprises according to their size are
in table 1. Small enterprises are the highest represented group (47.10%). The share of medium
sized enterprises involved to the research was 26.50%. The least represented group are big
enterprises (25.00%). From the point of view of information regarding talent management
practices it was important to know which position the respondents were working on (see table
2). Out of 68 respondents 12 are working at HR department (17.60%).
Table 2: Size of the enterprise and work position of respondents
Position in company

Size
count

%

small (10-50 employees)

32

47.10

medium (51-250 employees)

18

big (over 251 employees)

17

total valid
system
total
Source: own processing

count

%

owner

2

2.90

26.50

director

2

2.90

25.00

head of HR department

2

2.90

67

98.50

employee of HR department

8

11.80

1

1.50

other

54

79.40

68

100.00

total

68

100.00

3.2 Differences in attitudes of respondents based on selected factors
Strategy, identification and recruitment, assessment, development and retaining are the main
parts of talent management process. Main objective of this paper is identification of strengths
and weaknesses in talent management process of searched companies. Influence on five basic
phases in the process of talent management was tested in our research from the point of size
of company, basic activity, ownership, foreign capital, share of clerical stuff, economic
situation changes, existence of HR department and working position.
In the figure 1 there are means of answers in the field of strategy. Statements of this part in
questionnaire were constructed to identify how talent management is integrated into the
strategy of whole company as an important part of HR development.
Figure 1: Field of strategy - mean values

Source: own processing
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The highest agreement with statements in the questionnaire of the field of strategy can be seen
in items 1, 2 and 3. It means that talent management is essential for the company and it is an
important part of the company's mission. The lowest acceptance is obvious in items 5, 6, 7.
The respondents of companies has answered that only some of them have a clearly definition
of talent in the human resources strategy. Mostly they have neutral opinion to these questions.
Representatives of companies are also not very persuaded that talent management strategy is
connected with strategic goals of their organization.
In researched field there were these statistical differences detected (see table 3 - bold).
Existence of foreign capital in firm had impact on item 3 (I3: Top management has not
worked out a joint attitude towards talent management). Respondents from the companies
where HR department exists had different opinion on items 5, 7 and 8 (I5: We have a clearly
defined talent management strategy; I7: We are currently modifying the list of key talents
indispensable in our company; I8: We search for talent in every single person that has just
been employed).
Table 3: Field of strategy - differences in attitudes of respondents
size
basic activity
ownership
foreign capital
share of clerical stuff
change of economic situation
HR department
working position
Source: own processing

I_1
0,539
0,506
0,299
0,376
0,148
0,598
0,235
0,111

I_2
0,416
0,572
0,141
0,211
0,294
0,976
0,037
0,311

I_3
0,072
0,275
0,550
0,010
0,149
0,159
0,327
0,816

I_4
0,168
0,340
0,568
0,052
0,924
0,747
0,090
0,239

I_5
0,119
0,951
0,635
0,121
0,880
0,698
0,011
0,298

I_6
0,104
0,856
0,359
0,901
0,644
0,908
0,146
0,192

I_7
0,108
0,596
0,621
0,082
0,704
0,128
0,007
0,327

I_8
0,122
0,273
0,705
0,414
0,963
0,954
0,016
0,151

I_9
0,160
0,872
0,158
0,892
0,231
0,672
0,104
0,810

Statements of other field in questionnaire were built up to identify ways of talents
identification and recruiting in companies. Strong agreement with statements in this part of
questionnaire can be seen in area of identification and recruitment in items 10, 11 and 20
(figure 2). Representatives of companies quite intensive pointed out that all positions in
company have been divided into key and peripheral positions. It can be positive fact in
identification talent in the company and implementing talent management as well. The
respondents also marked that workers' competences are adapted to their position
requirements. On the other hand, we can see negative fact in attracting talents. Companies
mostly do not perform any special activities designed to attract talents. The lowest agreement
can be seen in items 14 and 19. These items are connected with planning of talented people in
the future positions of company. Here occurred quite big weakness in implemented talent
management in researched companies.
Figure 2: Field of identification and recruitment - mean values

Source: own processing
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There were only 2 statistical differences detected in researched field of identification and
recruitment of talents (see table 4 – bold). Statistical differences were observed only in item
10 (I10: All positions in our company have been divided into key and peripheral positions).
This item is influenced by the factors of foreign capital and HR department.
Table 4: Field of identification and recruitment - differences in attitudes of respondents
size
basic activity
ownership
foreign capital
share of clerical stuff
change of economic situation
HR department
working position
Source: own processing

I_10
0,193
0,404
0,156
0,011
0,810
0,754
0,025
0,549

I_11
0,379
0,950
0,174
0,333
0,908
0,221
0,685
0,388

I_12
0,142
0,513
0,236
0,456
0,371
0,666
0,075
0,485

I_13
0,169
0,226
0,307
0,896
0,687
0,735
0,293
0,923

I_14
0,114
0,454
0,964
0,304
0,542
0,320
0,240
0,393

I_15
0,147
0,961
0,347
0,494
0,634
0,197
0,164
0,535

I_16
0,147
0,774
0,706
0,150
0,798
0,200
0,109
0,396

I_17
0,105
0,454
0,644
0,118
0,846
0,521
0,142
0,828

I_18
0,123
0,885
0,375
0,195
0,717
0,703
0,105
0,847

I_19
0,368
0,875
0,428
0,806
0,870
0,177
0,054
0,277

I_20
0,188
0,568
0,227
0,055
0,523
0,916
0,308
0,453

Next results are connected with the assessment of individuals in the company. Statements in
the questionnaire were constructed to identify methods of performance assessment and how
the results of assessment are implemented to reward system and to workers promotion. The
highest acceptance was with items 21, 22 and 23. Answers point out positive facts in
systematic way of assessment of workers performance and these results are transforming to
promotion of workers. The lowest agreement was seen by items 25 and 27. Here we can see
problem with setting of performance evaluation criteria. These criteria are not clearly defined
in searched companies.
Figure 3: Field of assessment - mean values

Source: own processing

The highest number of statistical differences was founded in the field of assessment (see table
5 – bold). In regard to item 21 (I21: We systematically assess our workers' performance) there
is size of enterprise factor which impacted to different answers of respondents. Size of
enterprise also influenced answers on items 23 and 25 (I23: We do not draw conclusions from
the workers' performance assessment; I25: Talented people's assessment is performed on the
basis of specially designed criteria). These items were affected also with foreign capital in
item 23 and with existence of HR department in item 25. HR department existence is case of
different answers in items 24 and 26 (I24: Talent management is linked to the workers' reward
system; I26: The results of workers' performance assessment are used to formulate talent
development plan).
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Table 5: Field of assessment - differences in attitudes of respondents
size
basic activity
ownership
foreign capital
share of clerical stuff
change of economic situation
HR department
working position
Source: own processing

I_21
0,006
0,869
0,432
0,527
0,925
0,587
0,217
0,458

I_22
0,065
0,515
0,772
0,407
0,974
0,835
0,137
0,115

I_23
0,019
0,906
0,175
0,046
0,656
0,110
0,077
0,351

I_24
0,104
0,619
0,092
0,855
0,368
0,705
0,020
0,168

I_25
0,020
0,459
0,245
0,393
0,436
0,889
0,005
0,252

I_26
0,053
0,181
0,588
0,470
0,968
0,841
0,027
0,087

I_27
0,063
0,573
0,953
0,341
0,498
0,574
0,146
0,498

Development as a part of talent management process should by characterize as a part where
we can see lot of problems in searched companies. The lowest acceptance was recorded in
items 30, 31 and 34. The companies do not have well-formulated career paths of talented
workers. Some problems are obvious from absence of plans of HR development. One possible
reason why it is so, respondents pointed out lack of financial resources to support talents.
Figure 4: Field of development - mean values

Source: own processing

In another area – development of talents, we can see that the most important factor for
different answers is size of enterprise (see table 6 – bold). This factor led to statistical
differences in items 28, 30 and 31 (I28: We use a wide range of forms and methods of our
workers' competences development; I30: We have well-formulated career paths of talented
workers; I31: We develop talents thanks to the plans we implemented). Development of
talents is influenced by existence of HR department in item 30.
Table 6: Field of development - differences in attitudes of respondents
size
basic activity
ownership
foreign capital
share of clerical stuff
change of economic situation
HR department
working position
Source: own processing

I_28
0,005
0,865
0,435
0,499
0,731
0,143
0,083
0,148

I_29
0,164
0,491
0,882
0,107
0,225
0,084
0,726
0,548

I_30
0,013
0,504
0,373
0,061
0,632
0,293
0,000
0,180

I_31
0,020
0,864
0,177
0,662
0,901
0,550
0,066
0,217

I_32
0,168
0,960
0,261
1,000
0,350
0,108
0,264
0,459

I_33
0,366
0,327
0,885
0,871
0,816
0,632
0,855
0,569

I_34
0,742
0,795
0,419
0,844
0,105
0,818
0,869
0,099

Last phase of talent management process there is retaining of talents. In this case we can see
some problems how to save talents for own company. The lowest agreement with statements
of questionnaire we can see in items 36, 37, 40 and 41. Managers highlighted in answers of
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questionnaire as the main reason of leaving talented employees that people have financial
requirements that company cannot meet. Another reason of leaving employees is connected
with new challenges for people they are looking for. Problems with leaving talented
individuals occurred, although companies have clear system of motivating workers. But
problem of retaining is obvious because talented people are not supported in any special way.
Figure 5: Field of retaining – mean values

Source: own processing

Retaining is last activity of talent management process where statistic differences were
observed (see table 7 – bold). HR department existence impacted answer of respondents in
items 37, 39, 40 and 41 (I37: We do not have a clear system of motivating workers; I39: We
manage to retain talented workers by supporting them in their self-improvement process; I40:
Talented people leave our company in search for new challenges; I41: We do not support
talented people in any special way).
Table 7: Field of retaining - differences in attitudes of respondents
size
basic activity
ownership
foreign capital
share of clerical stuff
change of economic situation
HR department
working position
Source: own processing

I_35
0,008
0,409
0,426
0,762
0,370
0,687
0,146
0,221

I_36
0,108
0,468
0,901
0,297
0,064
0,112
0,646
0,725

I_37
0,370
0,798
0,838
0,118
0,252
0,826
0,001
0,504

I_38
0,569
0,662
0,106
0,456
0,316
0,324
0,767
0,840

I_39
0,159
0,809
0,883
0,499
0,666
0,979
0,030
0,321

I_40
0,604
0,451
0,192
0,220
0,431
0,433
0,010
0,305

I_41
0,011
0,489
0,961
0,014
0,613
0,688
0,048
0,313

In regard to the results of research we can note that size of enterprise; foreign capital and
existence of HR department are the most important factors where statistical differences
among answers were occurred.
4. Conclusion
Survey about talent management practices in Slovakia was implemented into 68 respondents.
Main factors which influence talent management practices in Slovakia are size of company,
foreign capital in company and existence HR department in organization. There were most
significant statistical differences founded between the individual groups of respondents
(depending on a particular factor). We can name the most important of them. In companies
where HR department exists there is talent management strategy clearly defined and managers
in these companies search for talent in every single person that has just been employed. Size
is significant factor in assessing of employees. Larger companies more systematically assess
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workers' performance; talented people's assessment is performed on the basis of specially
designed criteria and there are well-formulated career paths of talented workers. Foreign
capital, as an important factor, influences way of supporting talented individuals.
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Abstract
The aim of the research was to determine Slovak consumer's knowledge and preference of products
bought under private labels. As a research method, there was used a structured questionnaire
consisting of 13 questions. Total number of respondents was 900 randomly selected respondents
buying in selected retail chains (Tesco Stores Slovakia, COOP Jednota Slovensko, Billa, Lidl,
Kaufland and CBA Slovakia). The number of respondents of each retail chain was 150.
For a deeper analysis of the obtained results, there were set out assumptions, which have been tested
with the use of Pearson's chi-square test and Cramer's contingency coefficient. As the results of the
research show, despite the fact, that the knowledge and preference of private label products by Slovak
consumers is quite well (70 % of respondents know what does mean the term private label
and 51.11 % of respondents purchase them regularly), there are still some reserves and shortcomings
that need to be minimized, or if it will be possible removed.
Keywords: private label, knowledge, preference, purchase
JEL Classification: M31

1. Introduction
As it was written by Adamson (2007), one of the most successful strategies of retailers is to
sale goods under the retail brand. The purpose of this kind of sale is to attract new customers,
which will later become loyal customers, and to build the image of the corresponding retail
chain.
The term private label, sometimes also called as retail brand, store brand, national brand or
own brand, refers to all goods which are produced for a particular retailer. Private label
normally carries the retailer’s name or a brand name, which is owned by the retailer and
usually, is manufactured by an upwards producer on behalf of the retailer who is in control of
virtually all aspects of the product, from product design and quality to marketing and pricing
(Khodjamirian, 2012). According to Kotler & Keller (2007), private labels are said to be more
profitable, with lower production costs, as well as with lower costs on researches and
development, advertising, sales promotion and physical distribution. Which means, that a
trader with a private label may charge a lower price and achieve higher profit margins.
While traditional brands, sometimes referred as national brands, are the property of
manufacturer, private label brands are the property of retail chains. In many cases, they are
described as a global phenomenon (Herstein & Gamliel, 2004; Smith & Bashaw, 2009),
which is constantly fighting for a place in the market for traditional brands. Despite the fact,
that traditional brands are still dominating the market, private labels tend to take the place,
which was before belonging just to traditional brands (Chimhundu, 2011).
According to Pradhan (2010), Ray (2010), Kumar & Steenkamp (2007), or Nagyová (2000),
because of the need of minimization of problems stemming from misunderstanding of the
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question of private label brands, were different signs and symbols controlled by retailers
commonly named as private labels and divided into four basic groups:
1. Generic private labels − started in the U. S. and Europe as cheap, inferior products
whit lower quality. Historically, they did not carry the name of the store, but the name
of the product, such as ‘milk’ or ‘butter’, in plain black script on a white plain
background. These cheap, shoddy products, did offer lower income and price sensitive
customers a purchase option, and as result enabled the retailer to expand its customer
base.
2. Copycat store brands − carry the name of the retailer and tend to have packaging and
price points very close to the products, which they compete with. Retailers tend to
target branded products, which are already successful then produce a copycat, which
has similar ingredients, packaging and pricing. Copycat retailers can thereby cash in
on the success of the branded product without having to incur the costs associated with
developing the product and researching the market.
3. Premium store brand − historically the term premium in premium private labels
seems to have referred mainly to the contrast with the copycat brand rather than with
leading manufacturer brands. The premium store brands are said to be superior in
price and quality to the traditional brands. The latest trend is to establish high quality
products with distinctive packaging, presented as a whole new product line by the
retailer, targeted at competing with the top brands in the range. In general we can
distinguish between two types of premium store brands:
a. premium private label, which is exclusive, higher in price, and superior in
quality to competing brands, and
b. premium-lite store brand, which is promoted as being equal or better in
quality to the competing brands, while being cheaper.
While premium private labels are their customers still just looking for, premium-lite
store brands has in recent years become very popular.
4. Value innovators − retailers, which are following this approach have to focus on
cutting down costs and processes to simplify the production and marketing of product
ranges, so that a good quality product could be offered at very low prices. This
approach greatly differs from the generic, copycat and premium label approaches.
There are a number of key principles, which must be adhered to become successful:
a. limited number of products,
b. low costs of production and marketing,
c. good quality products at low prices.
Private labels, as it was mentioned by Machková (2009), imply several benefits, both on the
side of the consumer, as well as on the side of the trader and to some extent on the supplier’s
side (they help him in increasing sales volume, economies of scale, lower costs on
communication and logistics, and brings him the opportunity to input new markets). While for
the consumer is the main advantage lower price of products, for the retailer is it the possibility
to enhance the image, increase of supply, increase of demand and enhance of customer
loyalty, as well as minimization of the risks associated with the introduction of new products
(Cross, 2014; Liu & Wang, 2008; Cheng et al., 2007; Huang et al., 2007; Sethuraman & Cole,
1999; Baltas et al., 1997). As other possible benefits of private labels for retail could be
regarded the reduction in advertising costs, possibility of determining its own pricing policy,
ability and flexibility to change the search and producers, as well as the opportunity to
achieve higher margins (Kokemuller, 2014; Machková, 2009; De Wuif, 2005; Horská, 2007).
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1.1 The history and presence of private labels
The history of private labels can be dated up to the 19th century, when there has occurred the
first private brand − the brand of The Great Atlantic and Pacific Team Company (A & P),
which has marketed its own brand of baking powder in 1880. The very beginnings of the
development of private labels were not easy, since the beginning they have been considered to
be "poorer brother" of branded products and have achieved only very low marketability of
shares (Lincoln & Thomassen, 2008). The reason for this failure was that they were just
replicas, which have imitated leading brands in their category. This imitation was based
primarily on imitation of packaging, the colours and font types (Kumar & Steenkamp, 2007).
According to Lupton et al. (2010), private label brands have established their market in the
United Stated and Europe in the past few decades. Consumers tended to perceive private label
brands as a substitute or option to the national brands because of their white − black packs,
location somewhere on the bottom shelves and low price. However, over the time, there have
been several significant changes, which have made private labels acceptable alternatives for
the purchase (Kumar & Steenkamp, 2007).
In general, we can divide the history of private labels into three main periods:
1. The period of price competition in the 70th years, which is also named as the era of
generic brands, and for which were primarily typical − increase of competition;
emergence of commodity products with a pricing fighters, which’s aim was the
increase of sales and market shares and increase of customers’ price sensibility.
2. The period of competitive differentiation in 80th years associated with the era of own
and exclusive brands, as well as with the era of imitation of branded products in view,
quality, packaging (phase "me too").
3. The period of overall corporate image-building in the 90th years, when to the fore
front are becoming own brands or own labels and when to the competitive market of
private labels entered also the British market and has been misled special type of
organic product lines, various health-promoting products (healthfoods) and others
(www.gov.mb.ca, 2010; Môciková, 2000).
Development of private labels is now a global phenomenon (Dobson & Waterson, 1999),
which brings both- advantages as well as disadvantages, which, according to several studies,
has to be eliminated. The most apparent expansion of private labels, for the year 2013, was
noticed in Switzerland with 37.7 %, unchanged in USA with 17.2 % and the lowest one in
China with 0.4 % (blog.euromonitor.com, 2014; IRi Growth delivered, 2013). These results
are again confirming the previous findings that private labels are most advanced in Europe
(Dulíková, 2012).
Table 1: Private labels in Europe − current trends and necessary actions
Trends
Private labels have increased in all countries in Europe
(private label value share is 36.7 % and unit share is
47.1 %.). The only exception was France.
Private label sales are increasing across most markets
and well performing in countries where overall sales
are in decline because of economic conditions.
Private labels were priced on average 29.9 % lower
than national brands.

Shoppers are buying more private labels based on
quality and not just price.

Actions
Producers must focus on joint business planning with
their retail partners and convince them that hooding
their brands benefits everyone, including customers.
Producers must build strong brand loyalty with a
direct access to their consumers from what retailers
will also benefit.
It is needed to set goals and gain appropriate
analytical solutions to stimulate price and promotion
tactics to improve margins, revenue, category and
competitive advantage.
Brands need a clear view of that, what impacts each
customer’s trip mission for each segment.
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Private label sales trends are out-performing national
brands in most countries of the world.

Producers must assess the category competitive risk
from private label growth and development and adjust
their portfolio and retail approach accordingly.
Source: IRi Growth delivered. 2013. Private Label: Balancing Quality and Value. [online] [cit.09.03.2014]
Available online: http://www.iriworldwide.eu/Portals/0/articlepdfs/PrivateLabel_2013_Full%20Report.pdf

Up to the results of research conducted by IRi in 2013, it can be noticed that, private label
share is highest in the grocery channel (21.9 % of unit sales and 18.2 % of dollar sales), which
also enjoys the strongest level of private label penetration, by far, at 96.9 %; and that the most
prevalent or better said mostly bought private label categories are milk (61 %), fresh eggs (57
%), cups & plates (56 %), trash bags (54 %), natural cheese (49 %), vitamins (48 %), bottles
water (38 %), bread & rolls (36 %), frozen seafood (33 %) and toilet tissues (23 %)
(www.preparedfoods.com, 2014).
2. Data and Methods
The aim of the research was to determine Slovak consumer's knowledge and preferences of
products bought under private labels. In order to achieve the aim, the research was conducted
in selected retail chains − Tesco Stores Slovakia, COOP Jednota Slovensko, Billa, Lidl,
Kaufland and CBA Slovakia.
To obtain the necessary primary data was constructed a structured questionnaire consisting of
13 questions formulated as closed, so that respondents (total number of respondents was 900
randomly selected respondents, Table 2) had to choose one, alternatively several options.
The questionnaire was evaluated by using contingency tables, which were prepared by Excel,
under which they were subsequently developed graphic representations.
Table 2: Characteristics of respondents
Category of
respondents
Male
Female
Age structure of
respondents
up to 25 years
26 – 35 years
36 – 45 years
46 – 55 years
56 and more years
Economic activity of
respondents
Student
On maternity leave
Unemployed
Employed
Pensioner

Number
407
493
Number
178
288
186
150
108
Number
174
96
154
396
80

Place of respondent's
residence
City
Village
Educational structure
of respondents
Primary education
Secondary education
without A level
Secondary education
Higher education
Net income of the
family
up to 500 €
501 – 800 €
801 – 1000 €
1001 – 1500 €
1501 € and more

Number
460
440
Number
55
177
391
277
Number
129
235
238
223
75

Source: Results of the research

For deeper analysis of the obtained results, there were set out assumptions about
the correlation between the net income of the family and frequency of purchase in the chain,
as well as between the preference of private label products over those of traditional brands
and respondent's economic activity or respondent's gender. To test the dependence were used
Pearson's chi-square test and Cramer's contingency coefficient.
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3. Results and Discussion
As it was mentioned before, private labels and products sold under private labels are
nowadays becoming much more popular not just between producers, but also between
consumers. The reason is simple − these products are in many cases cheaper and at the same
time comparable (in terms of their quality) to products sold under traditional/national labels.
For this reason the aim of the research has become the determination of Slovak consumer's
knowledge and preference of products bought under private labels. The total number of
respondents was 900 randomly selected respondents (Figure 1) buying in retail chain Tesco
Stores Slovakia (38 % male, 62 % female), COOP Jednota Slovensko (49.33 % male, 50.67
% female), Billa (51.33 % male, 48.67 % female), Lidl (41.33 % male, 58.67 % female),
Kaufland (41.33 % male, 58.67 % female) and CBA Slovakia (50 % male, 50 % female).
In terms of the age and education structure of respondents, as well as of their economic
activity and net monthly family income, main groups were represented by respondents within
the age of 26 to 35 years (30.89% of respondents), respondents with upper secondary
education (43.44 % of respondents), employed respondents (44 % of respondents) and
respondents with net family income within 800 and 1001 €/month (26.44 % of respondents).
As it can be seen from the Figure 1, most of respondents buying in the retail chains Tesco
Stores Slovakia and Billa are buying mostly for several times in a month (40.67 % of
respondents and 30.67 % of respondents), in retail chains COOP Jednota and Kaufland for
several times in a week (37.33 % of respondents, 36.67 % of respondents) and in retail chains
Lidl and CBA Slovakia for once a week (39.33 % of respondents, 33.33 % of respondents).
Figure 1: Frequency of purchase (in people)

Source: Results of the research

In response to the evaluation of the question regarding to the frequency of purchase was
subsequently verified the interdependence, respectively the independence between the
choosen answer and the net monthly income of the respondent's family, which has been
evaluated with the use of Pearson's chi-square test (Table 3) and Cramer's contingency
coefficient (the result of Cramer's contingency coefficient was equal to 0.044832, what can be
interpreted as a weak, but statistical significant relationship between tested variables). Based
on the results of both mentioned tests, it can be stated, that the H0 hypothesis must be on the
level of significance 5 % rejected and adopted must be its alternative H1 hypothesis talking
about the interdependence between tested variables. The relationship between the frequency
of purchase and net family income of the respondent is also reflected in the Figure 2, from
which can be seen, that respondets who's net family income is lower than 500 € are buying
mostly just for one time in a month, respondents with net family income between 500 and 800
€ and between 801 and 1000 € are buying mostly for several times in a week and respondets
with net family income between 1001 and 1500 € are buying mostly for one time in a week.
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Table 3: The relationship between the respondent's net family income and frequency of the
purchase in retail chains
Frequency
of the
purchase
Every day
Once a week
Several
times in a
week
Once a
month
Several
times in a
month

up to 500 €
29
35

Net family income (in €)
1001 – 1500
501 – 800 €
801 – 1000 €
€
29
34
21
52
42
87

1501 € and
more
11
19

Together
124
235

0

79

109

40

22

250

42

28

21

23

2

116

23

47

32

52

21

175

TC = 165.554 ˃ CV = 26.296
Source: Results of the research

Figure 2: The relationship between the respondent's net family income and frequency of the
purchase in retail chains (in people)

Source: Results of the research

Because of the need to realise the knowledge and preference of products bought under the
private label, in the questionnaire, there were formulated questions relating to the knowledge
of the term of private label as well as of private labels sold by particular retail chain,
preference of products bought under the private label, decisive criteria of the purchase of
private label products, as well as of respondents perception of the quality of private label
products, from which evaluation it can be stated, that the knowledge of the term private label
is very good (71 % of respondents said that they know what does mean the term private label
and 66.33 % of respondents could name private labels sold by particular retail chain), that the
preference of private label products is pretty high (51.11 % of respondents purchase private
label products regularly and 17.44 % of respondents explicitly prefer private label products
before traditional/national label products), that the decisive criteria in the process of buying
products under the private label is the combination of reasonable price and quality (32.33 %
of respondents) and that the quality of private label products is in general good (38.56 % of
respondents), respectively, that it is rather comparable to the quality of traditional label
products, than not (almost 50 % of respondents).
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Figure 3: Decisive criteria when buying products under the private label (in people)

Source: Results of the research

In connection with the issue of preference of private label products before traditional/national
label products, there have also occurred questions relating to the relationship between the
preference of private label products and the economic activity of respondents, as well as the
preference for private label products and the gender of the respondent. For the evaluation of
the interdependence, respectively the independence between the mentioned variables have
been used the methods of Pearson's chi-square test (Table 4, Table 5) and Cramer's
contingency coefficient based on which results the null hypothesis, for both investigated
depending, must be on the level of significance 5 % rejected and it can be stated, that between
the preference of private label products and the economic activity of respondents, as well as
between the preference of private label products and the gender of the respondent, is a weak,
but still statistically significant relationship (the result of Cramer's contingency coefficient
were equal to 0.040068 and to 0.062129).
Table 4: The relationship between the preference of private label products and the economic
activity of respondents
Preference
of private
label
products
Yes
Rather yes
I do not
mind
Rather no
No

Student
38
55

The economic activity of respondents
On
maternity
Unemployed
Employed
leave
22
30
48
36
38
67

31

20

29
21

11
7

Pensioner

Together

19
31

157
227

134

18

241

27
70
21
77
TC = 96.725 ˃ CV = 26.296

0
12

137
138

38

Source: Results of the research

Table 5: The relationship between the preference of private label products and the gender of
respondents
The gender of the respondent
Female
Male
95
62
124
103
109
132
68
69
97
41
TC = 25.827 ˃ CV = 9.488

Preference of private label products
Yes
Rather yes
I do not mind
Rather no
No

Together
157
227
241
137
138

Source: Results of the research

As it can be seen from Figures 4 and 5, respondents from economic categories student,
unemployed, retired and women prefer more private label products, which, according to their
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opinion, are in many cases cheaper and up to their quality comparable to traditional label
products, respectively that employed respondents do not place such emphasis on that, which
products do they buy. To the question, why is it so (why they do not place such emphasis on
it), many of them replied, that private label products because of their lower price invoke in
them the feeling of lower quality (almost 20 % of respondents) and so they rather pay more
for the better quality and buy traditional brands.
Figure 4: The relationshi between the preference of private label products and the economic
activity of respondents (in people)

Source: Results of the research

Figure 5: The relationship between the preference of private label products and the gender of
respondents (in people)

Source: Results of the research

The mostly bought private label products are shown on the Figure 6, from which it can
be seen, that the mostly bought private label products are milk and milk products (20.32 %
of respondents), crisps (12.60 % of respondents) and water, sodas and juices (12 %
of respondents), what to some extant confirms the results of the research conducted by IRi,
up to which the mostly bought private label product categories are for example milk, fresh
eggs and bottled water.
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Figure 6: Mostly bought private label products (in people)

Source: Results of the research

In the questionnaire there was not just formulated the question of decisive criteria in the
process of buying products under the private label, but also the question of factors
discouraging from their purchase. From the results of the realised research is clear, that the
most important factors which are discouraging respondents from the purchase of private label
products are − their low quality (19 % of respondents), their uninteresting cover (almost 19 %
of respondents) and the lack of information about the producer (12 % of respondents).
From the deeper analysis of this question is also clear, that with the quality of products are
mostly dissatisfied those respondents that are buying mostly in Billa, COOP Jednota
Slovensko, Kaufland, Lidl and CBA Slovakia retail chains and with the uninteresting cover of
these products are mostly dissatisfied those respondents that are buying mostly in retail chain
Tesco Sores Slovakia.
Figure 7: Factors discouraging from the purchase of products sold under the private label (in
people)

Source: Results of the research

The last two questions, which have been formulated in the questionnaire, were concerned
on that, what should the respondents change on private label products sold by particular retail
chain and if they would recommend its private label products to other customers. From the
evaluation of both mentioned questions is apparent that respondents are in general satisfied
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with private label products (almost 44 % of respondents) and they should recommend them
to others (35 % of respondents will recommend them definitely and 36.22 % of respondents
will probably recommend them). The only exemptions were the respondents buying mostly in
CBA Slovakia which want to change the quality, the cover and the freshness of these products
(almost 43 and 42 % of respondents).
Figure 8: Satisfaction with the private label products (in people)

Source: Results of the research

4. Conclusion
Based on the results of the research, it can be concluded, that the knowledge, as well as the
preference of products sold under private labels is on the side of Slovak consumers relatively
high (almost 71 % of respondents knew what does the term private label mean, 51.11 %
of respondents are purchasing private label products regularly and more than 17% of them
explicitly prefer them before products sold under traditional brands). Despite these results, it
must be stated also that, there are still some factors, which are discouraging consumers from
their purchase − their low quality, their uninteresting cover and the lack of information about
the producer. Because of these reasons, it is important, on the side of producers, to focus on
the following areas:
4. Better and maybe also higher promotion of private label products especially form the
view of their quality.
5. Regular tastings of private label products, by which it can be refuted the customary
argument − lower price means lower quality.
6. Improvement, respectively attractiveness of the packing of private label products.
7. Increase of consumer awareness of producers of private label products.
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Abstract
Grocery shopping contrasts: On the one hand, grocery shopping is one of the daily time-consuming
and laborious household chores, but on the other hand, grocery shopping can be an inspiring journey
of gusto. This paper researches deeper into German consumer’s different perceptions of grocery
shopping, whereby three different consumer groups were focused: First, working mother perceive
grocery shopping as a tiresome duty as part of everyday life, for which, due to their double burden of
job and household, they only have limited time windows. For young professionals, grocery shopping
contrasts: During the week, grocery shopping is perceived as daily necessity due to their packed
working day. At weekends, however, when there is time available, young professionals enjoy grocery
shopping as an inspiring “journey of gusto”. SilverSurfers mostly enjoy grocery shopping, since they
perceive grocery shopping to be a welcome opportunity to go out and meet friends. However, due to
their inclining physical impairments, the shopping of large, bulky items is becoming increasingly
difficult with their age.
Keywords: food, German consumers, grocery shopping
JEL Classification: D12, J14, L81

1. Introduction
Shopping for groceries differs from shopping for other consumer goods in a number of
aspects. First of all, groceries are consumption goods and thus we need to go grocery
shopping on a regular basis in order to survive. Consequently most adults have at least some
experience in grocery shopping and do so in a more or less routine way or maybe even as an
automated process (Kornum, et al., 2005 p. 295). Thereby, grocery shopping can contrast: On
the one hand, grocery shopping is one of the daily time-consuming and laborious household
chores, but on the other hand, grocery shopping can be an inspiring moment of gusto.
Whether a customer perceives grocery shopping as either laborious or inspiring depends very
much on the customer’s situation and the circumstances. The question is, however, which
consumer groups have strong positive perceptions and which consumer groups have rather
negative perceptions of grocery shopping?
2. The contrasts of grocery shopping
2. 1 Grocery shopping as compulsory task
On the one hand, grocery shopping is perceived as a necessary everyday task that has to be
carried out in order to provide for family. Large purchases of durable and heavy food staples,
e.g. flour, sugar, beverages, milk and dairy products etc., are especially perceived as a
necessary obligation. Grocery shopping is usually marked by routine and pragmatism,
whereby the ‘pleasure’ dimension is limited (Lebensmittelzeitung; phaydon
research+consulting, November 2008 p. 17). These groceries are low-involvement products,
thus, consumers tend to spend as little time and effort as possible buying these necessary
products. Since grocery shopping is highly routine consumers tend to allocate few cognitive
resources to the buying process. They rather follow their previous shopping experiences,
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which requires minimum effort (Picot-Coupey, et al., 2009 p. 439). Moreover, grocery
shopping is experienced as a physically and psychologically stressful effort. The physical
effort refers to the physical labor, for example the work of carrying heavy and bulky shopping
baskets or steering the trolley through the aisles of the store etc.. The psychological effort
refers to the whole planning process that is involved in the shopping trip, since grocery
shoppers do not just visit a store and pick out food randomly. Grocery shopping usually
requires a provision plan, which includes making a meal plan with respect to the eating habits
and preferences of the household members. The shopper also has to plan and organize the
time and place of the shopping, i.e. when to buy what in which store. Moreover, especially at
peak times when parking lots and stores are crowded or when the consumer is under time
pressure and has to rush, the shopping trip often becomes even more stressful (Koch, 2012 p.
32-37). Preferred stores for this kind of grocery shopping are discounters and large
supermarkets that allow for a relatively convenient and time-saving shopping trip and are in
easy reach or on the way home from work (Lebensmittelzeitung; phaydon
research+consulting, November 2008 p. 17-21).
2.2 Grocery shopping as moment of joy and gusto
In contrast, grocery shopping is also perceived as an inspiring ‘journey of discovery’, which
provides joy and gusto. Especially at weekends when there is no time pressure and consumers
can indulge in the stimulating environment of the store in order to find something delicious to
cook for dinner, consumers are relaxed and enjoy the shopping trip, for example when they
have time together with their life partners or friends and are browsing the store for inspiration
(Lebensmittelzeitung; phaydon research+consulting, November 2008 p. 21). Thereby,
consumers are looking for new ideas and trends and want to be inspired by a stimulating
shopping atmosphere (Rudolph, et al., 2009 p. 36). Moreover, consumers perceive grocery
shopping as social experience. Traditionally, market places have been the center of social
activity, where people meet friends and cultivate their relationships (Levy, et al., 2004 p.
112). Consumers view grocery shopping as welcome opportunity for socializing and being
together with people. Preferred stores for this kind of grocery shopping are small
supermarkets, delicatessen shops and the Farmer’s market, where consumers can expect a
personal and intimate atmosphere and unique products (Lebensmittelzeitung; phaydon
research+consulting, November 2008 p. 17).
3. Data and methods
3.1 Statistical procedure for the data collection: The empirical survey
The motive for the survey is to operationalize and comprehend the demands and motives
behind consumers’ buying behavior towards grocery shopping. In order to collect the data,
direct questioning using a standardized written questionnaire was adopted: The survey was
conducted by interviewing consumers in a face-to-face interview by applying a standardized
written questionnaire. Thereby, the customers were asked directly about their attitudes and
opinions regarding grocery shopping. The respondent answers the question being in full
awareness of the content, the scope and the relation of the question to the answer (Merk, 1962
p. 72).
By using direct questioning based on a standardized written questionnaire in a face-to-face
interview the following benefits can be realized:
 Participants remain anonymous, which benefits the freedom of speech.
 Participants can ask when the questions are unclear.
 The written method enables an efficient research data management, compared to e.g.
oral surveys.
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The method is commonly used in order to acquire a useful assessment of the subject
matter.

Despite the benefits of the direct questioning method, the method has drawbacks: There is a
crucial difference between the expressed opinion and the actual motives. First, respondents
are often not willing to reveal their true motives due to reasons of courtesy or social
desirability. Second, in many cases respondents are simply unable to articulate their
perception of grocery shopping, considering the diversity of the complex network of factors
influencing the consumer’s mind (Weis, 2001 p. 485).
The interviews were all conducted in December 2012 and January 2013 in front of diverse
types of grocery stores. Thereby, the opinion and attitudes of diverse types of grocery
shoppers that usually shop at a particular supermarket could be surveyed, e.g. bargain hunters
usually shop at discounters, variety seekers often visit full-range supermarkets etc.. Moreover,
the survey was conducted at grocery stores in the countryside and at grocery stores in urban
and suburban areas. Thereby, insights into eventually different perceptions about grocery
shopping between urban and rural areas could be depicted.
Respondents were chosen at random, whereby only sampling was used. The sampling of
course bears some uncertainty of results, since the data of the few respondents asked may
differ from the data of the whole population. The basic advantage of sampling, however, lies
in the much less time and cost consuming procedure. Moreover, since the number of
respondents is manageable, these few can be addressed more carefully and specifically (Kuß,
et al., 2010 p. 59). The survey’s results hence allow for an assessment of the German
consumers’ perceptions about grocery shopping.
3.2 Statistical analysis of the collected data: The confidence interval
The confidence interval estimates and represents statistical uncertainty in association with
estimates of population parameters calculated from a given set of sample data. The confidence
interval produces an estimated range of values which is expected to include an unknown
population parameter. Hence, the CI is used to test the reliability of an estimate (Smithson,
2003 p. 1). The two values that define range of the confidence interval are referred to as
confidence limits or boundaries. The range of the confidence interval illustrates the grade of
certainty about the unknown parameter. A narrow interval implies that the given data is rather
precise about the true value of the unknown parameter (Peck, et al., 2012 p. 418).
Hereby, the confidence level determines how frequently the calculated interval contains the
true parameter, if (independent) random samplings based on the same population are repeated
in an identical condition (Peck, et al., 2012 p. 419). The confidence level states the probability
value associated with the confidence interval and is calculated as 100(1-α), where α lies
between 1 and 0 (Peck, et al., 2012 p. 419). For this paper, it is α = .05. Hence, the confidence
level is 95%, i.e. the success rate of the applied method is 95 %.
The prime advantage of the confidence interval is the report of an interval of plausible
answers in contrast to point estimates. Hence, confidence intervals are more informative than
the mere point estimate. With a certain probability, the confidence interval allows the
estimation of the (unknown) value of the variance of the population (Wooldridge , 2009 p.
762-763). Thereby, the confidence interval allows resolving competing hypotheses. In fact,
the confidence interval contains all hypothetical values that cannot be ruled out. Hence, if the
predicted value of the hypothesis lies within the confidence interval of all plausible values, the
hypothesis can be accepted (Smithson, 2003 p. 2).
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4. Results and discussion
4.1 The perception of grocery shopping depends on the consumer’s personal situation
The survey identified four basic perceptions of grocery shopping among German consumers:
1. Grocery shopping is a tiresome duty as part of everyday life.
2. Grocery shopping is inspiring.
3. The perception of grocery shopping depends on the individual situation (i.e. high
workload during the week, but free time on weekends)
4. Grocery shopping is a welcome opportunity to be among people
The descriptive analysis shows that only 26.5% of the respondents perceive grocery shopping
to be a tiresome duty, while for 51.1% it depends on their personal situation, for 11.4%
grocery shopping is inspiring and for 10.9% it is a welcome opportunity to be among people.
Chyba! Nenašiel sa žiaden zdroj odkazov.: Depicts these perceptions

45
(10,9%)

It is a tiresome duty as part of
everyday life

109
(26,5%)

It is inspiring
It depends on my personal situation

211
(51,1%)

47
(11,4%)
It is a welcome opportunity to go out
and meet people/friends

Source: Own illustration

The confidence interval for the mean percentage of each perception of grocery shopping was
calculated: As shown in Chyba! Nenašiel sa žiaden zdroj odkazov., the confidence interval
for the perception ‘tiresome duty’ lies between the lower boundary of 22.2% and the upper
boundary of 30.7%.
Table 3: Confidence interval for the perception ‘tiresome duty’

Source: Own illustration

The following ranking shows each perception of German consumers towards grocery
shopping, based on the mean percentage and its confidence intervals:
1. ‘It depends on the personal situation’
51.2% (CI 46.4% - 56.1%)
2. > ‘It is a tiresome duty of everyday life’

351

26.5% (CI 22.2% - 30.7%)

3. > ‘It is inspiring’

11.4 % (CI 8.3% - 14.5%)

4. > ‘Welcome opportunity’

10.9% (CI 7.9% - 13.9%)

It is obvious that for more than half of the German consumers, the perception of grocery
shopping depends on their personal situation. Thus, grocery shopping can be stressful and
annoying, but it can also be inspiring and a welcome opportunity to be among people.
Consequently, most German consumers simply do not perceive grocery shopping as such a
tiresome and annoying duty as was originally assumed, but it mostly depends on the personal
situation.
4.2 Conflicting perceptions of grocery shopping among diverse consumer groups
Grocery shopping is perceived differently, whereby the different perceptions of grocery
shopping are often conflict with each other. The following graph provides an overview of the
different psychological evaluations of grocery shopping:
Figure 1: The perceptions of grocery shopping from the point of view of different consumer
groups

Source: Lebensmittelzeitung; phaydon research+consulting, November 2008 S. 18

As shown in figure 1, grocery shopping is perceived differently, whereby the different
perceptions of grocery shopping are often conflicting with each other. The graph above shows
two fundamental principles about grocery shopping: First, the fundamental prerequisite for
enjoying grocery shopping as moment of gusto is the availability of a certain amount of time.
This is graphically shown in the upward sloping, concave curve. The curve shows that with
more available time the shopping experience increases from obligation to pleasure, but it
stagnates at a certain pleasure level. The need for convenience is particularly strong when
grocery shopping is perceived as necessary, laborious and time-consuming obligation.
Second, shopping for staple foods is always perceived as obligation, regardless of how much
time is available. This is graphically shown in the linear curve parallel to the x-axis, since the
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curve always depicts the same low level of shopping experience when shopping for staple
foods.
In order to obtain a deeper understanding of the psychological evaluation of grocery
shopping, the different perceptions towards grocery shopping of three different consumer
groups are analyzed in more detail in the following paragraphs. These three consumer groups
were chosen based on preliminary studies, where these three groups appear to be highly
relevant in this study of e-grocery in Germany.
First, working mothers perceive grocery shopping as “just something I have to do” (Koch,
2012 p. 31). Due to the permanent care for their children, mothers only have limited time
windows for grocery shopping (e.g. when their children are at school or Kindergarten).
Taking their children with them always becomes an ”exhausting experience, physically and
mentally” (Koch, 2012 p. 42), since children always “have an opinion about what they want”
(Koch, 2012 p. 42). As a shopping strategy, mothers try to create time windows which can be
used for one large shopping trip that lasts for the whole week. Preferably, they visit
supermarkets with a wide assortment that enables a one-stop shopping trip
(Lebensmittelzeitung; phaydon research+consulting, November 2008 p. 19). Hence, due to
their double workload of employment and family commitments, the vast majority of working
mothers is time-starved, even at weekends, and thus has little time for grocery shopping.
Second, young professionals mostly have limited time windows for grocery shopping during
the week due to their packed working day. Hence, during the week, young professionals are
bound by opening hours and thus often have to arrange their daily schedule around the
grocery shopping trip (Koch, 2012 p. 40). Therefore, they mostly only have time for quick
visits to the supermarket to buy only the daily necessities on the way back from work.
Hereby, they prefer stores that are conveniently located (e.g. on the way home) and have long
opening hours. At weekends, however, grocery shopping is perceived differently, when there
is time available for an inspiring “journey of gusto” in the stimulating environment of the
store (Lebensmittelzeitung; phaydon research+consulting, November 2008 p. 21). Grocery
shopping becomes a shopping experience, since they can spend time together with their life
partners or friends and are browsing the store for inspiration (Lebensmittelzeitung; phaydon
research+consulting, November 2008 p. 21). As a result, they prefer stores with a wide, but
also specialized assortment (e.g. cheese counter or fresh fruits and vegetables).
Third, for the elderly, grocery shopping contrasts: on the one hand, they view grocery
shopping as welcome opportunity for socializing and being together with people. Elderly
people often go grocery shopping as a free time activity. They enjoy small talk with the
cashier or the occasional encounter with friends and neighbors (Lebensmittelzeitung; phaydon
research+consulting, November 2008 p. 20). For them, the work of grocery shopping is much
more flexible, since they have fewer schedules to work around and they spend much less time
planning the shopping trip since often only one or two people live in the household
(Lebensmittelzeitung; phaydon research+consulting, November 2008 p. 20). However, due to
their physical impairment, the elderly avoid carrying heavy and bulky baskets. As a result,
they often go shopping several times a week, buying the groceries in small amounts at a time
and not all at once.
5. Conclusion
The paper identified four basic perceptions of German consumers towards grocery shopping.
The prevailing perception is that it depends on the consumer’s personal situation. However,
among the diverse consumer groups, there are striking differences concerning the perceptions
of grocery shopping: First, for working mothers, grocery shopping is always perceived as a
tiresome duty as part of everyday life. Due to their double burden of job and household, they
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only have limited time windows. For young professionals, grocery shopping contrasts: On the
one hand, due to their packed working day during the week, grocery shopping is perceived as
daily necessity. On the other hand, young professionals enjoy grocery shopping at weekend,
when there is time available for an inspiring “journey of gusto” in the stimulating
environment of the store together with friends or family. SilverSurfers mostly enjoy grocery
shopping, since they perceive grocery shopping to be a welcome opportunity to go out and
meet friends. However, due to their inclining physical impairments, the shopping of large,
bulky items is becoming increasingly difficult with their age.
As a result, grocery shopping is perceived highly differently among diverse consumer groups.
Especially those consumer groups with a strong negative perception of grocery shopping pose
a challenge to the grocer: Consumers are willing to invest into devices and tools that make
their lives easier, e.g. washing machines or microwaves. Simultaneously, these consumers
may be looking for more convenient ways to shop for groceries, e.g. the internet or grocery
delivery services.
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Abstract
Marketing plays a decisive role in an insurance company's success, because the industry specialises in
immaterial, intangible products and is marked by sharp cut-throat competition. Online marketing
opens new ways for companies to make contact with (potential) customers. It is quite significant that
while nearly 40% of customers with internet access seek information in advance online, three quarters
of these customers will then make out the policy in the conventional manner with an agent (Allianz
Deutschland AG and Google Deutschland, 2011). Many insurance companies are adapting to these
changes in consumer behaviour. There also remains potential for more and more policies to be taken
out online. Many insurers have recognised the potential of the internet and are investing heavily in
this medium. Various statistics indicate that the internet is likewise affecting the specialised field of
agriculture-related insurance. However, because these policies are mostly quite complex and have
wide ranges of coverage needs, most policies are still taken out with the help of an agent.
Nevertheless, farmers are likewise using the internet to obtain information in advance of their
meetings with their agents. Therefore, an insurance company specialising in this target group likewise
needs an internet strategy.
Keywords: agriculture insurance, insurance, online marketing, process of selling
JEL Classification: D10, G22, Q13

1. Introduction
“[W]e're into a whole new world with the Internet, and whenever we sort of cross another
plateau in our development, there are those who seek to take advantage of it. So this is a
replay of things that have happened throughout our history.” (Bill Clinton)
This state reflects the current state of affairs quite well. The internet represents a major
development in human history and is having an increasing influence on the lives of many
people. On the other hand, there are also opportunities to take advantage of this development.
Many companies are investing heavily in online marketing, to such an extent that the internet
has long since become the most important advertising medium and consequently strongly
influential in the marketing of insurance products. Insurance products, however, have peculiar
features that make it difficult for customers to assess their comparative quality. Consequently,
such products are the subject of more intensive sales and marketing efforts. In addition, this
paper will consider whether there are significant differences in how agricultural insurance
products are marketed.
2. Data and Methods
This paper explains the general effect of the internet on insurance marketing with a brief look
at agricultural insurance. The data is from different sources, especially a costumer survey
published by Allianz Deutschland AG and Google Deutschland. The key questions, what
distinguishes one insurance product from others, what is online marketing and how insurance
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companies make use of it, what do people research online when looking at insurance and are
there significant differences in how agricultural insurance is marketed, will be considered
here.
3. Results and Discussion
3.1 The Insurance Market
One particular feature of insurance is that as a product it is immaterial and intangible.
Although it can be legally presented in a contract, it lacks any physical form. This is what
makes it difficult to assess the quality of insurance as a product. (Altenähr, Diettrich,
Hoffmann, and Shaukat, 2010, p. 6)
The insurance market differs from other markets, such as those for foodstuffs or automobiles,
because large segments of the population are not aware of their need for insurance coverage.
The need for insurance coverage is often given the lowest priority, although protecting one's
income and assets protection should be considered a basic need. The insurance market is a
typical buyer's market where customers are courted by various players on the market (Koch,
2005, p. 55-56). In addition, the insurance industry is a competitive market, where business
volume can be expanded only at the cost of other providers (VersicherungsJournal.de,
27/02/2012). The product's lack of tangible substance as well as consumers' inaccurate
assessment of their need for such products leads to intense competition on a market where
distribution and communication policies are important factors for success.
3.2 Marketing
The stated primary objective of marketing is to generate long-term profits by building and
maintaining suitable relationships between companies and the public by meeting consumer
needs (Alpar & Wojcik, 2012, p. 35).
The classic marketing mix is a goal-oriented, strategic combination of tools used for tactical
and operational marketing. Thus the marketing mix is at the nexus between strategic planning
and the eventual actual implementation of activities on the market. The four p's of marketing,
made up of product, price, promotion and place, represents the most widely used approach
(Pepels, 2009, p. 349-351). Although these traditional marketing strategies continue to set
important control parameters, they need to be supplemented or even reformulated from the
perspective of the digital economy (Kolibius, 2001, p. 163). Consequently, rethinking is
necessary to perform efficient online marketing.
3.2.1 Online-Marketing
The literature contains different definitions for online marketing. In some cases, the impact of
the internet on marketing has been underestimated or was simply understood as a substitute
for classical marketing. From today's perspective, this view can no longer be maintained
(Lammenett, 2012, p. 21). It can be summarised graphically as follows:
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Figure 1: Visualization of online-marketing tools.
Affiliate-Marketing

Search engine
marketing (SEM)

OnlineAdvertisement

E-Mail-Marketing

Online-PublicRelations (Online-PR)

Social-MediaMarketing

Internet presence

direct business

indirect business

Source: Own illustration based on Lammenett, 2012, p. 25

The main task of online marketing, therefore, is to draw attention to one's own web presence
and to guide visitor behaviour through various tools. The tools vary and, depending on the
goal, some may be more or less effective. A company should therefore define its online
marketing strategy clearly and set quantified goals. Goals can include increased awareness or
higher profits or revenues. Unlike traditional marketing, online marketing can often be much
more precise, cost-effective and especially more effectively controlled (Lammenett, 2012, p.
294). As a rule, a balanced online marketing mix, based on the tools listed above, should be
considered (Lammenett, 2012, p. 297).
3.2.2 The Growth in Figures
The development of information and communication technology is progressing rapidly. In
2012, 75.6 per cent of the German population was using the internet. This means that
approximately 53.2 million people aged 14 and over were online in 2012 (Online Atlas,
2012). The rapid increase in internet usage will continue given increasingly powerful mobile
devices and the ubiquitous availability of web access. This development is also being used by
many companies.
Business investment in online marketing is growing by double digits each year. This growth
shows a concentration of advertising spending on online marketing. According to OVK
(Online-Vermarkterkreis im Bundesverband Digitale Wirtschaft [OVK], 2013), a German
online-marketing research group, investment in classical online marketing will equal €4.2bn
in 2013. Approximately €2.5bn is being spent on search engine marketing and €400m on
advertising in networks of partners. These statistics, however, only show the investment in
affiliate networks, search engine marketing and classical online marketing. The costs of other
corporate online marketing activities are not included here, such as expenditures for
newsletters, search engine optimisation, smart phone applications, home pages, social
networks, etc. All of these have long since made the internet the most important advertising
medium for companies. Spending on online advertising will have grown to €7.1bn by 2013,
far ahead of newspaper and television advertising. 2013 revenues for the television
advertising that has been dominant for decades will only be €4bn in Germany
(PricewaterhouseCoopers [PwC], 2013, p. 80).
The market research institute TNS Infratest already found in a 2011 study that more than twothirds of German internet users look online for information about products advertised on TV
and a third had already used their smartphones to research products while shopping in a brick
and mortar store (TNS Infratest Shared Services, 2011).
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3.2.3 Online Marketing in the Insurance Industry
This growth trend in online marketing is, naturally, of great significance to the insurance
industry. The internet is already being heavily used to meet the high needs for information
surrounding the insurance industry and such use can only be expected to increase. Every
insurance company has a website, of course, and offers a variety of online information, even
allowing customers to manage their policies and take out new ones online. Allianz
Deutschland AG and Google Deutschland (2011) have commissioned the market research
institute GfK Media Efficiency Panel to determine how consumers handle new business
transactions online. They found out that, in 2009, nine per cent of all new insurance contracts
were taken out online.
Figure 2: New Business by Sales Channel (%)

Source: Own illustration, following Allianz Deutschland AG and Google Deutschland, 2011, p. 16

It is also evident that a large proportion of insurance policies are still being sold in the
conventional manner with an insurance agent. But the upward trend in taking out policies
online is clear. Other statistics also show an upward trend. Although the proportion of policies
taken out online may appear to be relatively low, the internet plays a major role in the
insurance buying process. Internet users prefer general information sources such as Focus
Money or finanztip.de when looking for insurance-related information. At the same time,
8.9% of all internet users visit the websites of traditional insurance companies (Allianz
Deutschland AG and Google Deutschland, 2011, p. 10). The policies most frequently taken
out directly online are those for foreign travel health insurance and car insurance. For more
complex personal insurance coverage, such as life insurance, accident insurance and
occupational disability insurance, this remains a marginal phenomenon (Allianz Deutschland
AG and Google Deutschland, 2011, p. 17).
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Figure 3: Percentage of insurance products sold via online channels

Source: Own illustration, following Allianz Deutschland AG and Google Deutschland, 2011, p. 17.

One significant change is the increased use of the internet to seek advance information prior
to taking out policies in person with an insurance agent (Hönle, 2013, p.16). Almost 40% of
customers with online access seek out information online in advance (Allianz Deutschland
AG and Google Deutschland, 2011). This figure shows how important online marketing has
become for the insurance industry. 75% of all online users see search engines as the most
important starting point when searching for information, products and services (Schuhmacher,
2010, p. 386).
Figure 4: Proportion of new business by sales and research channel

Research
Online

Offline

Online

9,80%

3,50%

Offline

29,30%

57,40%

Purchase

Sum= 39,1%
Source: Own illustration, following Allianz Deutschland AG and Google Deutschland, 2011.

Many insurance companies are expanding their investments in online marketing and are
planning to invest more money in their digital strategies (Versicherungsjournal.de,
27/11/2013). Important here is, of course, a well-developed website that not only provides
customers with quick and clear information about certain products and the company, but also
gives them options to initiate contact or even to take out a policy directly. The goal of online
marketing is to direct visitors to this specially prepared website called a landing page. In order
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to keep that visitor for as long as possible after clicking on the ad or search result, the design
of the linked landing page plays a major role. (Schuhmacher, 2010, p. 383) Often the home
page or secondary page on a website also serves as the landing page for an online marketing
campaign. It should then be possible to initiate business transactions from this landing page.
Potential buyers are looking for insurance-related information online which will constitute an
important basis when they make their decision to buy. Therefore, the way the information is
presented and the online PR is decisive. Many insurance companies are adapting to these
changes in consumer behaviour. According to a study by AMC, insurance companies have
significantly improved their web presence in 2013 (VersicherungsJournal.de, 27/11/2013).
3.3 Application to Agricultural Insurance
There are risks in agriculture, as in any other business. To create a better understanding of
insurance marketing, the typical risks within agriculture must first be analysed. Because
farming is a business, it is subject to the ordinary risks facing any business. Such business
risks are divided into risks to the business itself and financial risks (Hirschauer & Mußhoff,
2012, p. 9):
Financial risks: regardless of revenue levels, a farm operation must be able to meet its
payment obligations and fluctuating prices pose a risk to business assets such as the means of
production, such as soil, buildings and machinery, which in turn also affects creditworthiness.
The business risk (operational risk) is divided into price risks, risks of low yields,
performance risks, and policy risks.
The farmer, however, not only faces these business risks, but also personal risks. Indeed, in
agriculture, there are no clear boundaries between the two types of risk. Illness, malicious acts
of others, environmental events and liability for damages caused are a few sources of personal
risk that ultimately will always risk the farmer's standard of living (Hirschauer & Mußhoff,
2012, p. 197-198). Insurance coverage does exist for the economic consequences of these
risks, divided into personal, property, assets and liability insurance (Hirschauer & Mußhoff,
2012, p. 199) The insurance must be tailored to one's business. Property insurance is further
subdivided into building insurance, machinery insurance, vehicle insurance, transport
insurance and contents insurance. Liability insurance protects the insured from third-party
liability claims. But it is also possible to take out policies against potential loss of earnings or
to pay potential legal expenses. For any of these policies, determining the correct coverage
amount depends on correctly valuing the premium basis, such as the value of the machinery
or buildings, annual revenues, payroll or operating area, is required so as not to breach the
pre-contractual duty of disclosure. Safeguarding against these risks is very complex and these
policies are always taken out with the help of an insurance agent. In addition, the insurer will
often want to get an overview of the farm operation and the risk being insured, which in turn
makes it difficult to take our policies solely online. Nevertheless, the internet plays an
important role as a source of information and research. The farmer is not only able to obtain
an overview of the necessary insurance policies and existing risks, but also make direct
contact with agents. Farmers also frequently seek information online before they buy
insurance. Therefore, an insurance company specialising in this target group likewise needs
an internet strategy. Insurance companies are indeed attempting to draw this target group to
their websites through various measures. If one enters the terms "Versicherung" (in English:
insurance) and "Landwirtschaft” (in English agriculture) in the Google search engine, one will
receive advertising offering special insurance for farmers. The google.de results show R+V
Versicherung, Uelzener Versicherung and Hiscox Versicherungen (Google.de, 2013). All
three insurers specialise in covering farm-related risks.
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4. Conclusion
Marketing plays a decisive role in an insurance company's success, because the industry
specialises in immaterial, intangible products and is marked by sharp cut-throat competition.
Online marketing opens new ways for companies to make contact with (potential) customers.
It is quite significant that while nearly 40% of customers with internet access seek
information in advance online, three quarters of these customers will then make out the policy
in the conventional manner with an agent (Allianz Deutschland AG and Google Deutschland,
2011). Potential buyers are looking for insurance-related information online which will
constitute an important basis when they take their decision to buy. Many insurance companies
are adapting to these changes in consumer behaviour. The policies most frequently taken out
directly online are those for foreign travel health insurance and car insurance. For more
complex personal insurance coverage, such as life insurance, accident insurance and
occupational disability insurance, this remains a marginal phenomenon (Allianz Deutschland
AG and Google Deutschland, 2011, p. 17). There remains potential for more and more
policies to be taken out online. Many insurers have recognised the potential of the internet and
are investing heavily in this medium. Various statistics indicate that the internet is likewise
affecting the specialised field of agriculture-related insurance. However, because these
policies are mostly quite complex and have wide ranges of coverage needs, most policies are
still taken out with the help of an agent. Nevertheless, farmers are likewise using the internet
to obtain information in advance of their meetings with their agents. Therefore, an insurance
company specialising in this target group likewise needs an internet strategy.
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Abstract
Food sovereignty is a matter of national interest and the profit achievement is an interest of individual
farm. The Common Agricultural Policy (CAP) develops not only the traditional role of agriculture, a
food production, but shapes the face of country, affects the quality of environment and also helps to
increase the potential of tourism development through the cooperation of direct payments system,
capping and greening. The aim of this paper is to analyze the impact of CAP on the economy of farms
based on an analysis of a dataset of agricultural farms operating in Slovak Republic divided
according the legal form. Slovakia is perceived as a leader among the European countries due to its
size of farms. Despite of a high concentration of farms - up to 90% of the utilized agricultural land is
farmed by large farms - the Slovak agriculture is considerably less productive. Based on our analysis
we conclude that farms in Slovakia are, by achieving their individual target – profit, dependent on
CAP with increasing tendency. The integration of Slovak republic into EU was followed by increase of
public funds in form of CAP subsidies, that main aim is to support farm income as well as rural
development. Profit should be the result of own market output, in market economy. From the legal
form point of view, cooperatives are more dependent on the subsidy policy as companies. Companies
are more profitable per hectare compared to cooperatives, despite the fact that companies receive less
subsidies per hectare compared to the cooperatives.
Keywords: agriculture, Common Agricultural Policy, development, influence, subsidies
JEL Classification: M40, M69, Q29, Q49

1. Introduction
Slovakia's accession to the European Union had an impact on the entire economy, especially
on agriculture, representing the integration basis in Europe. The independent Slovak
agricultural policy was abolished after entering the EU and it was needed to adopt the unified
agricultural policy, which represents a set of economic, institutional, legislative, and policy
instruments to ensure a homogenous market.
The EU Common Agricultural Policy (CAP) has, since 1992, undergone enormous change.
The instruments of price support have, for most commodities, been replaced progressively
with direct payments that distort prices and trade much less (Ramniceanu I., Ackrill R. 2007).
Decoupling subsidies from production resulted in changes in the structure of farms. Surveys
(Lobley M., Butler, A. 2010) show that larger dairy and arable businesses are likely to expand
still further, while smaller livestock farms are the most likely to see a change in occupancy
following the retirement of the existing principal farmer. A change in farm activities under
decoupling is often questioned. Some studies (Tranter, R.B. et al, 2007) conclude that only the
minority of farmers 30% would alter their mix of farm activities. Furthermore, less than 30%
would idle any land under decoupling. Of those who would adopt a new activity, the most
popular choices were forestry, woodland and non-food crops.
The number of farms in the EU-27 gradually decreased and their average acreage increased. A
similar trend was also in Slovakia. Cooperatives and capital companies dominated in the
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Slovak agriculture. They cultivate 90% of agricultural land, while in the EU-15 is dominated
by individuals (family farms).
Profitability in the Slovak agriculture after 2004 period is deep below the average EU-27
countries, as well as the support to agriculture calculated in Euros per hectare of agricultural
land. Slovakia is at low level with the amount of total agricultural output per hectare of
agricultural land. Not only it lags behind the average EU-27 (against which it achieves only
half of the value), but also keeps behind the Czech Republic, Hungary and Poland, i.e. states
which Slovakia joined the EU with.
When analysing the impact of risk of agricultural farms on their profitability, studies show
that the lower level of risk, the lower level of profitability of farms may occur (Piterková et al.
2013). The effort of farms is to increase the efficiency of business, which is inextricably
connected with achieving the lowest possible cost per unit of output. The low costs represent
an important competitive advantage for a farm. (Váryová et al.2012) As confirmed by the
results of research in quality management by authors Savov et al. (2013) the Malcolm
Baldrige National Quality Award criteria significantly contribute to improve the productivity
and efficiency of all business processes.
The behaviour of agricultural farms in agriculture is significantly influenced by the current
support scheme and the level of support within the EU CAP but also by market conditions.
The impacts of the particular scenarios on the changes of production indicate that Slovak
agriculture will approach just slowly the 2008 production level. This will be decisively
influenced by the price development. Despite of this, it is evident that the most favourable
result can be achieved under the Flat Rate Scenario while the absolute abolition of direct
payments (Liberal Scenario) will bring very unfavourable economic consequences with
impacts on agricultural production in Slovakia. (Božik, 2011)
In connection with the proposed reform of the current Common Agricultural Policy for period
2014-2020, the direct support should be split more equally between the Member States,
namely by reducing the link to historical data and by taking into account the overall context of
the EU budget. All Member States with direct subsidies below 90% of the EU average should
reduce the difference between their current level and this level by one third. This convergence
should finance proportionally all Member States with direct payments above the EU average.
The discussion about the future multiannual financial framework for the period commencing
in 2021, should be focused on the objectives of complete convergence through the equal
distribution of subsidies across the EU.
2. Data and Methodology
Our analysis was based on the database of Ministry of Agriculture and Rural development for
agricultural farms over the period 2000-2012. The database contained individual data
including balance sheets and income statements for each farm. For our analysis, data were
selected according to the farm legal form to subset of the agricultural production cooperatives
and the subset of the capital companies - Joint Stock Company (JSC) and Limited Liability
Companies (Ltd.). These are the two main legal forms in Slovak agriculture with respect to
the utilised agricultural area (UAA). In 2012 cooperatives cultivated 37.87% of UAA and
companies 42.40% of UAA. To measure the effects of Common Agricultural Policy (CAP)
we divided the observed period into three parts:
1. Period before CAP implementation – years 2000-2003 in our analysis
2. Period of CAP1999-2006 implementation – years 2004-2006 in our analysis
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3. Period of CAP2007-2013 implementation – years 2006-2012 in our analysis
Table 1 shows the number of cooperatives and companies included in the database.
Table 1: Number of agricultural Cooperatives and Companies in the analysis
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Cooperatives

714

665

640

616

573

572

560

539

525

540

506

518

523

Companies

486

558

594

718

709

832

799

820

725

839

793

876

951

TOTAL
1200 1223 1234 1334 1282 1404 1359 1359 1250 1379 1299 1394 1474
Source: Database of Ministry of agriculture and rural development, author’s calculations

The farm structure in Slovak agriculture is similar to the situation in Czech Republic. Unlike
in old EU Member states the majority of UAA is cultivated by large farms with more than
1000 hectares per farm. The legal form and the double entry accounting enable analyze the
balance sheet structure (see table 2). Agricultural farms in 2012 compared to year 2000 had
more assets per hectare. This shows the increasing asset intensity in agriculture.
Table 2: Balance sheet structure of agricultural farms according legal form (in €/ha)
Legal
form
Total assets

Fixed assets

Current assets

Accruals

Total Equity
and Liabilities

Equity

Liabilities

Accruals

2000

2002

2004

2006

2008

2010

COOP

1563,6

1676,8

1745,2

1816,0

2041,3

2030,2 2047,3

COMP

1205,4

1371,1

1580,4

1762,2

2388,3

2525,5 2654,2

COOP

1028,3

1091,0

1068,9

1096,9

1228,8

1256,5 1234,5

COMP

694,6

787,6

853,1

1005,9

1358,3

1534,2 1606,7

COOP

520,8

570,4

654,6

701,3

801,9

COMP

487,1

558,0

706,6

739,6

1011,3

COOP

12,6

13,4

14,8

16,6

10,0

9,7

11,5

COMP

19,9

24,3

20,3

15,0

15,6

14,2

17,1

COOP

1563,6

1676,8

1745,2

1816,0

2041,3

2030,2 2047,3

COMP

1205,4

1371,1

1580,4

1762,2

2388,3

2525,5 2654,2

COOP

1123,5

1185,3

1235,7

1251,5

1319,7

1229,8 1245,8

COMP

501,0

555,5

663,4

719,8

944,7

943,0

979,5

COOP

408,6

424,8

447,8

475,6

608,2

625,3

644,0

COMP

660,4

717,5

832,3

901,9

1281,3

COOP

31,5

66,7

61,7

88,9

113,4

175,1

157,5

COMP

44,0

98,2

84,7

140,5

162,4

239,3

225,6

764,0

2012

801,3

977,1 1030,4

1343,2 1449,1

Source: Database of Ministry of agriculture and rural development, author’s calculations, COOP – Cooperatives,
COPM – Companies

When comparing legal forms the increase in assets in cooperatives was from 1563.60 €/ha in
year 2000 to 2047.30 €/ha in 2012 (+31%). Higher increase in assets was in case of
companies. The value of assets per hectare increased sharply from 1205.40 €/ha in 2000 to
2654.20 €/ha in 2012 (+120%).
On the Equity and Liability side of the Balance sheet the ratio between equity and liabilities is
changing in favour of liabilities as of a cooperative. As of companies, in the whole observed
period, the debt burden is at 52% to 55%. Generally agricultural Cooperatives have higher
proportion of equity (from 72% to 61%) compared to agricultural Companies.
To analyze the impact of European integration on agriculture we focused on 4 ratios:
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1. Subsidies per hectare
2. Profit per hectare
3. Profit without subsidies per hectare
4. Subsidies to Sales ratio
To describe the development of presented ratios in the whole dataset we used descriptive
statistics median, upper quartile and lower quartile. The data were visualised by box and
whisker plots and the significance of differences was measured by ANOVA, T-test and Tukey
Post Hoc test. Results are in the table 3.
Table 3: Significance of differences in ratios

Profit/
ha

Subsidies/
ha

Profit
without
Subsidies/
ha

difference between period 1 and 2

Yes

Yes

Yes

Yes

difference between period 1 and 3

No

Yes

Yes

Yes

difference between period 2 and 3

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

difference in legal forms
Source: author’s calculations

Subsidies/
Sales

3. Results and Discussion
Agriculture in all European countries is supported by public funds in form of subsidies. The
total amount of subsidies received by agricultural farms in Slovakia increased after 2004 after
CAP introduction in 2004 (table 4, increase in median). The increase in subsidies was
followed also by higher profit per hectare in first years of CAP introduction (table 4, median
of profit/ha in years 2004-2008).
Table 4: Subsidies and profit per hectare in Slovak agriculture in 2000-2012 according legal form
(€/ha)
Subsidies/ha
Year

2000

Legal Form

COOP
COMP

2001

COOP
COMP

2002

COOP
COMP

2003

COOP
COMP

2004

COOP
COMP

2005

COOP
COMP

2006

COOP
COMP

lower
quartile
113,1

Profit/ha

141,5

upper
quartile
169,4

lower
quartile
-67,3

-7,2

upper
quartile
8,8

96,0

132,4

167,4

-33,7

4,7

30,3

89,3

121,1

147,4

-16,4

5,2

25,8

57,4

104,9

142,3

1,1

15,0

62,9

79,4

111,6

138,9

-24,9

3,9

19,1

54,4

97,8

132,1

1,5

15,1

51,4

86,4

115,8

137,0

-137,7

-45,2

2,4

65,4

97,8

132,5

-28,3

5,9

40,0

152,0

166,9

196,7

1,3

14,3

42,8

139,5

165,3

192,4

8,8

37,6

109,4

145,0

167,8

208,2

-36,4

5,2

27,6

143,5

167,5

210,6

2,1

21,9

81,0

166,0

200,0

262,0

0,5

9,7

29,0

150,0

191,2

255,3

4,2

28,3

79,9

median
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Median

2007

COOP
COMP

2008

COOP
COMP

2009

COOP
COMP

2010

COOP
COMP

2011

COOP
COMP

2012

COOP
COMP

195,2

236,0

293,6

4,3

19,3

52,7

145,3

201,9

272,8

7,3

40,7

128,8

218,6

263,2

331,4

-25,9

9,3

47,3

160,4

230,5

306,3

2,8

28,0

99,3

235,0

288,2

362,6

-186,3

-50,2

7,9

165,8

245,3

334,6

-58,3

6,8

58,1

228,3

283,9

346,9

-72,6

2,2

28,8

174,6

246,6

329,8

-0,4

13,5

73,4

219,0

262,0

318,0

-25,3

17,0

86,9

162,9

228,7

300,0

0,5

21,4

104,6

217,2

255,8

307,7

-75,1

4,1

43,0

175,4

228,6

289,8

0,1

19,0

104,6

Source: Database of Ministry of agriculture and rural development, author’s calculations

From the comparison of the legal forms we can observe, that in each year cooperatives have
conceded more subsidies per hectare, compared to commercial companies, throughout the
period (table 4, median coop and comp). Nevertheless in each period companies generated
higher profit per hectare compared to cooperatives. Main reason is the history of agriculture in
Slovakia before 1989. Companies in Slovak agriculture are generally new entities driven by
the profit maximization in the market economy. Majority of the cooperatives existed also
before 1989 and the higher numbers of owners increase the moral hazard and agency cost
which results in lower profitability.
Of course, within different legal forms are relatively large differences, which are confirmed
by the values of the lower and upper quartile.
The profitability in agriculture depends on weather and climate conditions and during the
observed period 3 years were extremely negative. Adverse weather conditions in 2000, 2003
and 2009 resulted in very low profitability in the majority of agricultural farms (table 4,
profit/ha in 2000, 2003, 2009, lover and upper quartile, median).
Increase in subsidies per hectare was confirmed also by comparing the 3 time periods and
legal forms (figure 1). Agricultural cooperatives and companies received in first period (20002003) less on subsidies than after the integration into EU in 2004. In the second period (20042006) the subsidies in new member state were much lower compared to old member states
and the situation improved in the third period (2007-2012). The majority of subsidies were
linked to Single Area Payment Scheme (SAPS). It allows a single annual payment to be made
to farmers on the basis of the area of the farm. Also there are significant differences between
the legal forms measured by ratio subsidies per hectare. The situation is the same in case of
profit per hectare.
Figure 1: Subsidies and profit per hectare in the legal forms (€/ha)

Source: author’s calculations
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In the next section we focused on the profitability of farms without the impact of subsidies
and the ratio between Subsidies and Sales (table 5). Subsidies represent stable income without
risk for each farm.
Table 5: Profit without subsidies per hectare (€/ha) and Subsidies to Sales in
Slovak agriculture in 2000-2012 according legal form
Year

2000

Legal Form

Profit without Subsidies/ha
lower
upper
median
quartile
quartile
-207,7
-164,4
-129,4

COOP
COMP

2002

COOP
COMP

2003

COOP
COMP

2004

COOP
COMP

2005

COOP
COMP

2006

COOP
COMP

2007

COOP
COMP

2008

COOP
COMP

2009

COOP
COMP

2010

COOP
COMP

2011

COOP
COMP

2012

0,31

upper
quartile
0,61

Median

COOP
COMP

2001

Subsidies/Sales
lower
quartile
0,16

COOP
COMP

-183,4

-130,3

-86,5

0,13

0,27

0,58

-159,3

-121,4

-74,4

0,10

0,22

0,44

-141,4

-94,3

-27,9

0,07

0,17

0,43

-155,8

-119,8

-75,4

0,08

0,18

0,39

-125,7

-79,7

-16,9

0,05

0,14

0,38

-242,0

-169,1

-120,5

0,09

0,20

0,39

-160,0

-98,9

-44,6

0,06

0,15

0,43

-196,3

-152,1

-119,7

0,16

0,29

0,54

-166,5

-123,7

-37,1

0,11

0,27

0,59

-247,4

-182,3

-130,7

0,14

0,29

0,59

-223,8

-151,4

-84,3

0,11

0,28

0,75

-286,2

-212,2

-154,0

0,16

0,33

0,70

-251,6

-171,7

-104,0

0,14

0,32

0,80

-300,1

-225,3

-165,5

0,19

0,32

0,68

-263,8

-164,0

-71,8

0,13

0,28

0,71

-350,5

-273,5

-196,2

0,21

0,36

0,78

-301,6

-206,0

-113,9

0,15

0,31

0,83

-495,8

-376,6

-286,2

0,31

0,50

1,03

-397,0

-270,9

-157,5

0,17

0,41

0,99

-405,1

-306,6

-233,4

0,26

0,46

0,97

-358,4

-248,3

-138,9

0,17

0,36

0,98

-343,4

-246,6

-142,4

0,20

0,35

0,75

-324,2

-209,6

-97,5

0,13

0,28

0,79

-375,4

-273,9

-187,0

0,19

0,31

0,69

-312,4

-209,8

-75,4

0,12

0,28

0,65

Source: author’s calculations

Therefore the majority of farms in Slovak agriculture relay on subsidies and are less
motivated to produce agricultural production for the market and this could have a negative
impact on food sovereignty of the Slovak Republic. This fact can be observed by both
indicators in table 5. Farms generate loss from the market production and the loss is
increasing in years after CAP implementation (table 5, profit without subsidies in 2004-2009).
During the same period the proportion of subsidies on agricultural production in form of sales
increases (table 5, subsidies/sales in 2004-2009). An opposite trend can be observed in 20102012, which we consider to be an improvement of the situation.
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The ability to generate profit without subsidies is different in the legal forms (figure 2). Both
legal forms generate loss without subsidies. Loss without subsidies in case of companies is
lower than the loss without subsidies in case of cooperatives. It is caused by the fact that
companies have a higher profit per hectare, at a lower subsidy per hectare (previous table 4).
Parallel companies generate higher sales (figure 2, subsidies to sales by legal form).
Figure 2: Profit without Subsidies per hectare (€/ha) and Subsidies to Sales
ratio in the legal forms

Source: author’s calculations

4. Conclusion
The process of integration into EU brought changes to Slovak agriculture. It was followed by
increase of public funds in form of CAP subsidies. Their main aim is to support farm income
as well as rural development. The Slovak agricultural farms in our sample displayed low
profitability measured by profit per hectare, On the other hand after integration into EU in
2004 the majority of farms generate profit. Significant differences in profit per hectare were
observed between agricultural cooperatives and companies, the prevailing legal forms in the
Slovak agriculture. Companies are more profitable compared to cooperatives, despite the fact
that companies receive less subsidies per hectare compared to the cooperatives.
Increase in subsidies was followed by lower ability to generate profit without subsidies.
Agriculture in Slovak Republic is not able to cover cost by revenues without public support.
This applies to both legal forms. Companies are more successful as the loss generated without
subsidies is lower. Better performance of companies is the result of more factors. We only
measured the difference in generated sales which are in favour of companies. Of course, in all
indicators are differences between companies within different legal forms, as confirmed by
the differences in the lower and upper quartile.
There are several limitations of the study approach, e.g. reliability of the financial statements
used for tax purposes. Farms as any other entity are motivated to decrease the profit because
of tax optimisation. But the number of farms included in our analysis should minimize this
limitation. In terms of food self-sufficiency, should the state endeavour that the ability of
farms to outreach profit is pegged to market success and not only to public resources eligible
regardless of market output.
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Abstract
The phenomenon of „Crowdinvesting“ – a new online means of financing for start-ups and small
companies – developed in the USA and is now increasingly taking hold also in Europe and
particularly in Germany. By exploiting what is known as the „collective intelligence“ of the crowd of
Internet users, companies seeking capital are provided with the needed funds. As a return for their
monetary contribution, the so-called crowd investors are promised interests and a share in the future
value of the company. Throughout 2013, only in Germany about EUR 15 million have been invested
via Crowdinvesting in a total of 66 business projects. This represents a 250% increase compared with
the previous year 201232. With only a few exceptions, the projects financed so far via Crowdinvesting
have been mostly start-ups, mainly in the fields of E-commerce, Commerce and Creative Economy.
Whether this form of financing will keep the momentum going and develop into a sustainable and
viable funding source depends on many different factors. In this essay we discuss the status quo of
Crowdinvesting and we put forward proposals in wchich areas Crowdinvesting can be applied, for
example renewable energy and agriculture. We think, this essay gives a strategic outlook for
Crowdinvesting in the future.
Keywords: Crowdinvesting, crowdfunding, online financing, collective intelligence, renewable energy
technology, alternative financing, employee participation, agriculture co-operative society

JEL Classification: G10, G23, G24
1. Introduction
I will begin the present essay by discussing the current development stage of crowdinvesting
in Germany. By doing this, I will also refer to the currently applicable legal framework, which
has remained unchanged since the introduction of crowdinvesting. At present, a significant
action by the government to address the issue of crowdinvesting is not to be expected.
Theoretically, crowdinvesting has great potential: It is a modern internet-based financing tool
that exploits the sociological principle of collective intelligence -„The whole is greater than
the sum of its parts“33- using modern information and communication technology.
Crowdinvesting is the answer of the collectivity of internet users to a crumbling financial
sector, where traditional structures are not efficient (anymore) and banks, following the last
financial and economic crisis, have lost the trust of the public. Thanks to crowdinvesting the
crowd comes together and makes it possible, again, to fund interesting projects. Meanwhile,
the banking sector has become aware of its compromised status and many banks are trying,
sometimes with a fawning attitude, to win the favor of the population back and restore
confidence. In reality, the banking sector is like a wolf in sheep’s clothing and especially the
biggest institutes will not learn from experience. On the other hand, smaller banks, and
particularly the co-operative system of agricultural credit banks (Raiffeisenbanken), have the
chance, thanks to the close relationship they have with their members (associates), to change
and move in a new, modern direction and act as a link between savers and small and medium
32
33

See http://netzwertig.com/2014/02/06/Crowdinvesting-2013-wachstum-deutschen-marktes/, retrieved 7/02/2014.
See Aristoteles
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enterprises looking for capital. In fact, crowdinvesting and co-operative societies clearly share
a lot of similarities. Introducing crowdinvesting in the already existing structures of the cooperative banking system would represent a major breakthrough for online financing.
Provided that the crowdinvesting scene became more professionally organized, in the future
this new means of financing could be used to fund not only companies, but also
environmental projects, projects for the employment of renewable resources, as well as
municipalities’ investments (kindergartens, schools). In the present essay I shall discuss all
these alternative applications of online financing. Before concluding it is important to point
out that no extensive academic literature is available on the subjects of Crowd Intelligence
and Crowdinvesting34, which demonstrates how both with this essay and with my dissertation
about the Opportunities and Threats of Crowdinvesting I am investigating a new field of
research.
1.1

Crowdinvesting State of the Art

Since 2011, this new financing tool for start-ups called crowdfunding, or more precisely
crowdinvesting, has been gaining momentum in the USA as well as in some Western
European countries. Originally, the core idea behind this phenomenon was to provide
financial support to artistic and cultural projects in the field of creative economy without
excepting anything noteworthy in return. Now it is progressively developing into an actual
form of corporate financing for companies operating in many different branches. The father of
online funding is Jeff Howe35, who in 2006 published an article in Wired magazine putting
down in black and white that a new movement he called „crowdsourcing “ was emerging.
This represented the starting point of a phenomenon whose rapid evolution has continued to
date. In the financial sector, this has brought two new terms: crowdfunding and
crowdinvesting. Crowdsourcing is the practice of providing services by soliciting interactions
and contributions from the crowd. By means of information and communication systems
based on Web 2.0 technology, a multitude of intrinsic as well as extrinsic agents is integrated
in a collaborative and competitive structure where each member contributes with his or her
personal and unique knowledge36. Unlike crowdsourcing, crowdinvesting does not exploit the
wisdom, creativity or productivity of the crowd of internet users, but rather its willingness to
provide, along with an enormous number of other so-called crowd investors, financial support
to companies in order to help them raise enough capital to realize their investment plans. This
is done via specific online crowdinvesting platforms that through interactive processes bring
together two separated groups: on the one side companies seeking capital and on the other
crowd investors with capital available. It has come to such an interaction because both groups
lack/need something. The companies in question are mainly small enterprises or start-ups,
which as such have always had a hard time realizing their ideas due to a shortage of own
funds. Against a backdrop of reluctance on the side of the banking system to grant them much
needed credits, this need for capital represents an increasingly urgent issue. With the
introduction of Basel III in 2014, this trend will certainly not be reversed.
1.2

Reactions and Measures on the Political and State Level

The German capital markets law sets paramount importance on investor protection. In this
respect, there is a high level of regulation, yet it is not free of gaps. The last reform of the
German capital markets law was implemented in 2012. The core of the proposed piece of
34

This also explains the limited amount of reference sources used to write the present essay.
See Jeff Howe: The Rise of Crowdsourcing in www.wired.com. June 14, 2006. Retrieved 1/08/2012.
36 Nicole Martin, Stefan Lessmann and Stefan Voß, Crowdsourcing: Systematisierung praktischer Ausprägungen und
verwandter Konzepte. [Crowdsourcing: A systematization of its forms and other related concepts]. Institut für
Wirtschaftsinformatik, Hamburg University, 2008.
35
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legislation was the introduction of the Capital Investment Act (Vermögensanlagengesetz),
which subjects offerors and issuers to additional obligations that go beyond the mere
examination and approval of the sales prospectus applicable up to that time. The new legal
dispositions are in force since June 1, 2012. The forms of participation generally used in
crowdinvesting, i.e. silent participation (stille Beteiligung) and non-securitized participation
rights (unverbriefte Genussrechte), also fall under these new requirements. On a general basis,
the funding of projects via online crowdinvesting platforms takes place through a public
offering: the companies seeking capital invite the general public (the crowd of internet users)
to make an investment. Apparently, the platforms play an instrumental role (so-called
financial intermediaries)37. The BaFin38, the German banking supervisory authority, has
expressed itself with regard to crowdinvesting for the first and only time in 201239. Its
publication is rather general, partly due to the fact that at that time the supervisory authority
had no clear picture of the crowdinvesting phenomenon. As a consequence, at the end of 2012
some crowdinvesting platforms were already starting to breach the legal participation limit of
EUR 100,000 by taking advantage of a gap in the legislation, thereby ending up acting in a
legal grey area. By issuing investments in form of so-called subordinated loans or profitparticipating loans based on a qualified subordination agreement40, companies seeking capital
can raise an unlimited amount of money from private investors without being subject to the
obligation to draw up and publish a prospectus according to the German Securities Prospectus
Act (Wertpapierprospektgesetz - WpPG) and the Capital Investment Act
(Vermögensanlagengesetz - VermAnlG). However, acting within this legal grey area puts
crowd investors in an unsafe and subordinated legal position with regard to the companies
they are investing in. In fact, in case of liquidation creditors with subordinated debt do not get
paid out until after the senior debtholders are paid in full, and this only if the company has
capital left at all. This whole dilemma acquires even greater weight if we add up the fact that
generally platforms have neither the competences nor the legal right to vet and evaluate
within the required framework the investments offered online, in order to provide investors
(crowd investors) with complete information and help them make a sound investment
decision. Recently, the German party Bündnis90/die Grünen presented an inquiry to the
federal government asking them to take a clear position with regard to investor protection on
the investment and financing market. Not surprisingly, the federal government gave a vague
and general response41. I assume that in the course of this year (2014), the federal government
will introduce an amendment to the applicable law, in order to better regulate online financing
through crowdinvesting and to eliminate the above-described legal grey area. Conceivably,
the federal government could impose a specific participation form for crowdinvesting and
increase the capital investment limit, thereby enabling financing volumes beyond EUR
100,000, which resembles the Austrian legislation.
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The present paper shall deliberately not go into greater depth regarding whether and to what extent platform providers act
as brokers of capital investments and advisers to the issuers, thereby possibly breaching the applicable rules regulating capital
markets. To learn more about this aspect, please see the essay „Legal Aspects of Crowdinvesting in Germany“ by Rainer
Schenk.
38 Bafin = Bundesanstalt für Finanzdienstleistungsaufsicht [German Supervisory Authority for the Financial Services Sector].
39See www.bafin.de/SharedDocs/Veroeffentlichungen/DE/Fachartikel/2012/fa_bj_2012_09_crowdfunding.html. [Official
English version:
http://www.bafin.de/SharedDocs/Veroeffentlichungen/EN/Fachartikel/2012/fa_bj_2012_09_crowdfunding_en.html]retrieved
7/03/2014.
40 The legal framework (civil law) is to be found in §§ 488 et seq. of the German Civil Code (Bürgerliches Gesetzbuch - BGB
).
41 See Bundesdrucksache 17/14666 of August 30, 2013 in http://dip21.bundestag.de/dip21/btd/17/146/1714666.pdf , retrieved
7/03/2014.
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1.3

Alternative Applications of Crowdinvesting

As already mentioned in the previous sections, up until now this new online funding method
called crowdinvesting has been used solely to fund start-ups and small enterprises. The
question now is, whether crowdinvesting in its current form can become a financing option
also for already-established companies of the SME sector. This is still uncertain, yet very well
possible. Provided that crowdinvesting platforms reached a higher degree of professionalism
with respect to their system and processes, in the future crowdinvesting could become a viable
tool to raise capital for already-established firms. This being said, the focus should
nevertheless be set on technology-oriented companies and future-oriented markets and on
firms that show a good creditworthiness and a low insolvency risk. Right now,
crowdinvesting is used to finance way too many start-ups, whose business model can be
quickly copied and which therefore present low potential for strong unique selling points. In
the next sections I will discuss alternative applications of crowdinvesting, which have never
or rarely been put into practice.
1.3.1 Investments in Energy Efficiency and Renewable Energy Sources
One possible alternative application of crowdinvesting, i.e. online financing, is to use it to
fund investments in energy efficiency. Investments in this sector can concern private
companies, as well as municipalities or other community facilities. Given the frequent lack or
scarcity of public financial resources, schools and kindergartens, for example, could turn to
crowdinvesting to fund their investments in energy efficiency (energy efficient heating
system, façade insulation, energy efficient lighting mechanism, etc.). In this case, common
benefits and commerce do not exclude one another. Moreover, this contributes to the
protection of the environment. Investments in energy efficiency generally lead to lower
energy bills (money saving). If this kind of investments were not funded via crowdinvesting,
they would probably not be funded at all, thereby not reducing the price paid for energy and
the negative impact on the environment. Raising finance via crowdinvesting certainly implies
costs since interests have to be paid out to the investors. Nonetheless, as long as the interests
do not exceed the costs faced prior to a contingent investment, an investment would still
represent an advantageous solution. If municipalities were to raise finance through
crowdinvesting, the contributions of the local population would probably suffice to realize the
envisaged investment. In this case it would be more appropriate to speak of microcrowdinvesting, since the call for funds would be addressed to a closed circle of potential
investors. However, such practice entails the risk of not finding enough members of the
community willing to invest money in the project, thereby bringing it to a failure. In light of
the above, a better solution would be to have a crowdinvesting platform specialized in
projects of this kind. Such a platform could bundle similar financing projects together and use
appropriate social media marketing strategies to spread the investment opportunities to the
large crowd of internet users. At the moment, in Germany there is a crowdinvesting platform
that functions in a similar way: it is called Bettervest and it focuses on energy efficiency
projects (www.bettervest.de).
The platform Bettervest GmbH based in Frankfurt am Main uses the following arguments to
promote its activity:
 By 2020, the inflation-adjusted electricity price will register an average increase of
10%42.
 The management consulting firm McKinsey foresees that by implementing energy
saving measures by 2020 Germany could save about EUR 53 billion per year43.
See McKinsey & Company, Die Energiewende in Deutschland – Anspruch, Wirklichkeit und Perspektiven [The Energy
turnaround in Germany – Targets, reality and perspectives], 2012.
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850,000 new jobs can be created in this sector.
The total energy consumption could be cut by up to 80%44. Reaching a saving
percentage of only 25% would be enough to go beyond the energy efficiency target set
by the German federal government, which is to cut energy consumption by 20% by
202045.
In order to save energy in the industrial, commercial, service and public sector, we
need to encourage behavior change, improve the thermal insulation of buildings,
introduce efficient lighting systems and renovate the heating systems46.

At present, companies as well as municipalities cannot invest in energy efficiency because
there is a lack of financing opportunities47. In parallel, the demand for new energy efficient
technologies is constantly increasing48. In light of the above, crowdinvesting and online
financing could represent the solution of the future to these issues.
1.3.2 Exploiting the Co-operative Concept and its Structures49
Given its ideological approach, the German (but also the Austrian) co-operative system of
credit unions and agricultural credit banks (Volksbanken and Raiffeisenbanken)50 would have
the quality to serve as a nationwide platform for crowdinvesting in the future. In fact, the idea
behind co-operative associations has a lot in common with the philosophy of crowdinvesting.
Just like in crowdinvesting, a co-operative is based on the voluntary co-operation of each
member within its community. The members of co-operatives work together towards a
common commercial goal, because one single member alone would not be able to reach it.
The term „members“ refers not only to the single banks that make up the system, but also to
the members of each one of these banks, in other terms to every ordinary person that decides
to acquire shares in the co-operative bank. Once again, this is another feature that we find also
in crowdinvesting. Another principle on which co-operatives are based is the openness of
their membership. In other terms, anyone who wants to become engaged in the co-operative
may join and become member by simply contributing with a small amount of money. His or
her financial deposit is fully preserved and even pays interests. Likewise, in crowdinvesting
crowd investors invest small amounts of money, usually even smaller than those deposited in
co-operatives, in form of silent participations, participation rights, subordinated loans or
profit-participating loans. Based on what has just been said, another parallel between cooperatives and crowdinvesting can be drawn. The ideology of co-operative banks place a high
See McKinsey & Company, Wettbewerbsfaktor Energie als Chance für die deutsche Wirtschaft [Energy: a key to
competitive advantage for the German economy], 2009.
44 See Ernst Ulrich von Weizsäcker, Karlson Hargroves, Michael Smith, Faktor Fünf. Die Formel für nachhaltiges Wachstum,
2010 [Official English version: Ernst Ulrich von Weizsacker, Charlie Hargroves, Michael Smith, Cheryl Desha, Peter
Stasinopoulos, Factor Five. Transforming the Global Economy through 80% Improvements in Resource Productivity].
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See Marilyn Heib, Tom-Robin Teschner, Anne Gröger, Der KlimaSchatz [The climate treasure], 2010.
See Prognos study, Potenziale für Energieeinsparung und Energieeffizienz im Lichte aktueller Preisentwicklungen
[Potential for energy saving and energy efficiency in light of the current price developments], 2007.
47 See KfW Group (2005): KfW-Befragung zu den Hemmnissen und Erfolgsfaktoren von Energieeffizienz in Unternehmen
[KfW survey on the obstacles and success factors affecting energy efficiency in companies].
48 See https://bettervest.de/media/Presse/Pressemeldungen/2013.02.20_Hintergrundmaterialien.pdf;
49 See Schenk, Rainer, Opportunities and Threats of Crowdinvesting, p. 154 et seq., Berlin, 2014.
50 A co-operative is an association of natural or legal persons whose goal is the employment or the mutual economic and
social support of its members through a common business organization. Co-operatives include consumer co-operatives,
building co-operatives, co-operative of bank institutions, sales co-operative and producers’ co-operatives. A co-operative is
characterized by an open number of members, which means that its existence does not depend on the joining or resignation of
its members. Co-operatives are considered business associations and are subject to the German corporate tax
(Körperschaftsteuer). Their legal framework is given by the provisions of the German Co-operatives Act
(Genossenschaftsgesetz - GenG) of 1889. The first co-operatives ever founded in German speaking territories were founded
in the middle of the 19th century by Hermann Schulze-Delitzsch in Delitzsch (Saxony) and by Friedrich Wilhelm Raiffeisen
in Weyerbusch (Rhineland-Palatinate). (http://de.wikipedia.org/wiki/Genossenschaft retrieved 23/11/2013).
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value on the personal dimension of each member and on their equal treatment. As a matter of
fact, each one of them has only one vote, regardless of the number of shares he or she has.
Moreover, the management of co-operative banks is very democratic and when important
decisions must be taken, banks constitute committees in order to enable their members to
exert their right to participate in the decision-making process. Hypothetically, these principles
could also be transferred to crowdinvesting. Furthermore, co-operatives attach great
importance to the social dimension. In fact, the original idea behind these associations was to
bring together disadvantaged groups of people in order to form an association of economically
underprivileged social classes. As we all know, in crowdinvesting there are two parties. On
one side there are start-ups, and in the future perhaps also existing companies, for which it is
or it might become difficult to raise the capital they need to reach their corporate goals. In
light of what has just been said, this first party could very well be considered an economically
underprivileged group. On the other side there are crowd investors, who have lost trust in the
crumbling banking system and are looking for alternative options to invest their capital. The
average crowd investor does not come from the institutional investment sector, he or she is
rather a middle-aged private investor who comes from the medium class and who probably
already has some previous retail investment experience. Moreover, basically every person in
the medium class, who has not taken part in crowdinvesting before, is predestinated to
become a crowd investor in the future, provided that the current crowd investors play the role
of the so-called „robotic“ crowd investors (leading role). On June 30, 2013 the German,
Dresden-based, crowdinvesting platform Seedmatch has published data about its average
crowd investor’s profile. The research and analysis were carried out among members of the
platform’s community who had already invested via the platform. The majority of the active
crowd investors are men (about 90%) and the average age is 37 years old. On average, the
crowd investor invests his or her capital in 2.6 start-ups with an average amount of EUR 760
per start-up. Overall, each crowd investor invests an average amount of about EUR 1,996.51 In
conclusion, the co-operative approach would also be possible here. In my opinion, crowd
investors are currently putting crowdinvesting through a test phase and are observing how the
crowdinvesting scene develops. In fact, their financial commitment is negligible and is
definitely far from the amount of capital this investor class has available for this kind of
operations52. If crowdinvesting proved itself successful, the phenomenon of swarm
intelligence would emerge in its totality. Presently active crowd investors would attract
thousands of new crowd investors without even being aware of it, thus triggering a domino
effect. Whether this could actually work with the current crowdinvesting platforms is
doubtful, partly due to their lack of professionalism and their free rider mentality. Cooperative banks would have what it takes to adapt their internal structures and their
nationwide network of members for crowdinvesting and to help this new funding method
reach a considerably higher level of professionalism. Moreover, crowdinvesting applied to cooperative banks would bring about a better portfolio policy since crowdinvesting would be
used to finance not only start-ups, but also well-established companies, who may be, but not
necessarily, already costumers of the bank. Furthermore, the cost burden for the companies
seeking capital would by far not be as high as it currently is on crowdinvesting platforms,
especially because co-operative banks would use already available and functional structures.
For the highly inexperienced platform providers currently operating in Germany this is a
distinctive feature. If crowdinvesting continues to develop dynamically and legislators do not
intervene with much needed regulations, the situation will foster the glut of crowdinvesting
platforms. At that point the technical structure of platforms will not be an issue anymore and
51

See http://blog.seedmatch.de/2013/07/10/seedmatch-in-zahlen-618-prozent-mehr-investitionen-in-innovative-unternehmen/
(retrieved 23/11/2013).
52 The volume is estimated to be a two-digit billion amount.
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in terms of quality it will become comparable to a trivial online shop, which can be rented for
a limited monthly fee. Moreover, Google or Facebook could draw closer to crowdinvesting
and quickly start exploiting their enormous mass of users for this purpose. Given their
financial power, they would also have no problems using massive online marketing to make
sure that the allegedly successful platforms that are currently on the crowdinvesting scene be
wiped out of the market. For crowd investors the integration in the co-operative banking
system would come with financial incentives, which do not have to inevitably be lower than
those provided to date. Assuming that about 50% of the companies financed through
crowdinvesting end up in liquidation, we can say that half of the capital deposited by crowd
investor has already been annihilated. If we look at the remaining companies we see
particularly ambitious estimates with regard to their future corporate value, which, in turn, is
determinant for the corresponding equity kicker, and we can therefore conclude that crowd
investors will end up receiving much lower returns than expected. Crowdinvesting via cooperative banks would reduce the valuation risk associated with high-yield instruments,
especially if it were combined with the creation of an electronic marketplace where investors
can trade their shares, just like the crowdinvesting platform Bergfürst did. Interestingly
enough, Bergfürst already has a participation partner coming from the co-operative sector.
1.3.3 Funding Agriculture Co-operative Societies
Traditional agriculture co-operative societies are facing radical change. Increasingly intense
competition in the agricultural sector and the ongoing globalization are calling for new
business models. Only with such a change can agriculture co-operatives take advantage of the
opportunities offered by global markets. However, before they can reframe their business
plans, they need to raise the needed capital for it and given today’s limited access to capital
markets, this currently represents a major hindrance. An alternative solution for raising funds
is to involve external investors, in order to make much needed expansions possible in the first
place. One possible way to do this is to raise finance via crowdinvesting. Using this online
financing method brings a significant advantage that is maintaining the essence of a cooperative53.
1.3.4 Symbiosis between Employee Participation and Crowdinvesting54
Based on the findings of my research work, a hypothetical model could also be one where
there is a combination of crowdinvesting and employee financial participation. Generally, it is
assumed that the companies with an employee participation plan are more productive than
their competitors. According to the Land government of North Rhine-Westphalia55, in 2006
only 2% of the companies with less than 49 employees had an employee participation scheme.
Among the companies with more than 500 employees the ratio was still very low and
amounted to 7%. In light of these data, we can conclude that the SME sector was, and still is
today, very backward with regard to the theme of employee financial participation. In 2013
the HayGroup conducted a survey on the financial participation of employees in Germany.
The global management consulting firm interviewed 154 German companies of different
branches and sizes. This survey was set out to examine actual opinions and trends with regard
to employee financial participation. The study provided inter alia results about the motives for
putting employee financial participation into practice. Hereinafter I have highlighted, in order
See pwc, Agrargenossenschaften im weltweiten Wettbewerb – aktuelle Entwicklungen und kritische Erfolgsfaktoren
[Agricultural co-operatives: current developments and critical sucess factors], 2013 in http://www.pwc.de/de_DE/de/handelund-konsumguter/assets/pwc-studie_wie-sich-agrargenossenschaften-in-zukunft-behaupten-koennen.pdf. Retrieved
7/03/2014.
54 See Schenk, Rainer, Opportunities and Threats of Crowdinvesting, p. 157 et seq., Berlin, 2014.
55 See http://www.nrw.de/presse/unternehmen-mit-mitarbeiterbeteiligung-sind-produktiver-minister-karl-josef-laumann-ideeder-mitarbeiter-beteiligung-wird-sich-durchsetzen-2194/, (retrieved 24/10/2013).
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of importance, the four main reasons out of the twelve that were put forward. Firstly,
companies implement a financial participation system to enhance employee motivation and
organizational identification. Secondly, they aim at binding the employees to the company.
The third goal companies pursue is to improve their attractiveness for employees. The fourth
and last reason is to promote the entrepreneurial responsibility of employees. My model does
not really take into consideration employee financial participation in quoted companies, but
rather in non-listed companies, i.e. in the traditional SME sector, which is the one actually
involved with crowdinvesting as a source of funding. The main forms of employee financial
participation currently adopted by non-listed companies are participation rights or
participation certificates and silent participations. According to the study, companies
generally confirm that the financial participation of employees is a valuable means to improve
the binding of employees to the company, increase the company’s attractiveness and generate
a stronger organizational identification on the part of employees. Yet, compared to the results
obtained with the survey conducted in 2011, the number of companies confirming these
positive effects has declined. The major concerns companies have over the introduction and
management of an employee financial participation plan are related to the costs and efforts
required. 39% of the companies interviewed (both quoted and not quoted) do not have an
employee financial participation scheme and are not planning on implementing one. At first
sight, employee financial participation has nothing to do with crowdinvesting, because the
investors come from the company’s staff and not from the anonymous mass of social
networks. However, if we take a closer look at this matter, we can see that crowdinvesting and
employee financial participation actually do have something in common, especially if we reorientate the traditional concept of employee financial participation and combine it with an
ideal form of crowdfinancing. Provided that it is implemented within an overall plan, the
financial participation of employees could serve as a sort of catalyst for the subsequent
crowdinvesting financing. In fact, the anonymous internet user and potential crowd investor
could get motivated to fund the company, if he or she saw that its own employees already
participate in it or are participating in it parallel to the crowdinvesting financing process.
Thereby, a financing project through crowdinvesting could be implemented a lot faster and
with a higher financing volume, compared to what has been done to date. The probability of a
successful placement would also be increased. By no means should crowdinvesting be used as
an isolated option for corporate financing and a company should never see it as the ideal
solution. From a present-day perspective, crowdinvesting should rather be used as an
additional form of financing within the financing structure of a company. At the moment, as
well as in the medium term, crowdfinancing will not be enough to all-sufficiently build the
capital structure of an existing company of the German SME sector. Right now, it makes
more sense to integrate crowdinvesting as a new component in a company’s already existing
financing mix (own funds, business angel financing, venture capital financing, traditional
bank financing, public funds and employee participations). Crowdfinancing strengthens and
completes the existing forms of financing, and in many cases makes it possible for the
company to actually become eligible for other sources of funding. From a strategic point of
view, crowdinvesting could, provided that it proves itself successful over the next five years,
very well develop into a sustainable alternative form of corporate financing. By combining
crowdinvesting with an employee financial participation scheme, a company can
simultaneously reach many different goals:





Productivity increase in the company thanks to the enhanced motivation resulting from
the financial participation of the employees.
Long-term binding of the employees to the company.
Capital raise through own employees.
Capital raise through the community of crowd investors.
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Reduced dependence on banks.
Involvement of the internet community in the development and commercialization of
new services or products, exploitation of the community’s know-how and/or opinions.
Exploitation of crowdfinancing as an additional marketing tool in the development of
new markets and in the process of gaining new market shares thanks to the acquisition
of new costumers for the company’s services or products among crowd investors56.

Summary and Conclusions

Most certainly, in the course of the present year (2014) alternative sources of financing for
business projects will gather momentum, while new crowdinvesting platforms will come on
the market. Several banks are already co-operating, whether openly or concealed, with
crowdinvesting platforms, with the aim of taking advantage, as online banks, of the thousands
of members registered on said platforms. It is possible that in the future banks, as well as
other traditional institutional investors, will exploit the crowdinvesting principle to their own
advantage and, by using their available financial means, will use it in the context of their
portfolio policy. This certainly goes against the ideal crowdinvesting model, which is based
on the self-determination of social networks. Nonetheless, the unbroken financial and
economic instability of most crowdinvesting platforms seems to leave no other option and
sooner or later some platforms will end up being „swallowed“ by the above-mentioned
economic actors, which brings us back to the metaphor of the wolf in sheep’s clothing
mentioned in a previous chapter. However, if platforms like Bettervest were to manage to
solidly establish themselves on the market, we would be able to finance more projects of
common interest (energy efficiency), thereby reaching a win-win situation for all parties.
Moreover, if the German system of agricultural credit banks were to understand and exploit
the opportunities offered by online financing and social networks, we would manage to
transform crowdinvesting into a sustainable and viable financing method and, most
importantly, to make it accessible to the entire SME sector, while at the same time preserving
the actual crowdinvesting ideology. This would, among other things, enable small and
medium enterprises to satisfy the increased Basel III requirements. Last but not least, thanks
to this modern concept of online financing, much needed reforms could finally be undertaken
in the agricultural sector in order to help it face growing competition and conquer global
markets. Given the protracted tightening in loan supply for the agricultural sector, this would
represent a much needed solution.
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Abstract
Strategy control is one of the most important tasks in the process of strategic planning. As macro- and
microeconomic circumstances of the companies may change, the strategy of the enterprises should be
checked continuously and it should be re-considered in accordance with the changing needs. The
market conditions of the winemaking sector has undergone fundamental changes in the past decades;
the threat of the new entrants has come from outside Europe and now the producers of the New World
wines strongly determine the competitiveness of the European wine-growing countries. The
management of wine-growing enterprises shall recognize this threat, and they shall take the needed
steps in time. This paper examines the role of strategic planning based on the experiences of a leading
wine-growing and winemaking company of Hungary, where – as a result of the changing environment
and the impacts of the crisis – new strategic measures should be implemented in order to maintain the
former successful results.
Keywords: efficiency, reorganization, strategic measures, wine-growing
JEL Classification: M21, Q12

1. Introduction
In the examined wine-growing and winemaking company a reorganization process has been
started in 2011, which has brought significant changes in the whole company and particularly
in the wine-growing branch. This process was controlled by interim managers, who had
considerably experiences in the field of production and technology. They collaborated with
the medium-level production managers of the company who contributed by their professional
knowledge and local experiences. A key objective was to keep and improve the previously
determined strategic directions and the earlier strategic objectives, and to maintain those
processes which are needed to continue to reach the goals. For this process the continuous
control of the performance and the monitoring of the results are needed.
2. Literature review
2.1. Role of strategic management
Taking into consideration the approach that the strategy is a tool of corporate governance
under competitive circumstances, Porter (1980) suggested the methodisation based on
competitive advantages. At first, Porter thought that the lower price and so the lower expenses
or the most useful features and the quality of the products, i.e. the distinction could be the
main competitive advantage and he determined the main (generic) strategies on the same
basis. Later he enlarged this approach with a new dimension, by expanding the competition
area and he distinguished wider, or focus strategies.
According to Porter’s framework, a business can maximize performance either by striving to
be the low cost producer in an industry or by differentiating its line of products or services
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from those of other businesses; either of these two approaches can be accompanied by a focus
of organizational efforts on a given segment of the market (Parnell, 1997)
As Hax and Mayluf (1991) stated, in strategic planning process the following steps are
differentiated: the determination of vision, mission and objectives, inside and outside analysis,
the definition of the strategy, detailed elaboration of the strategy (strategic programming),
realization of the annual planning and performing strategic management control. These steps
are repeated again and again, because the strategic management can define the paths and tasks
to be followed in the future on the basis of the existing experience and the reaction to the
changes in the outside environment (see Figure 1).
Figure 1: Process and stages of strategic management
Environment
analysis
Vision,
mission &
objectives

Strategy
determination

Strategic
programming

Budgeting

Management
control

Internal
scrutiny

Source: own construction based on Hax and Majluf, 1991

It is particularly worth to analyse the issues of strategic management control. The control was
always considered to be one of the important basic functions of the management that is why it
was integrated into the management system at the development of the strategic management.
The most important role of the control is the comparison of the plans and the facts, which can
be the base of the continuous correction of the strategies and the determination of the
adequate answers to the changes in the environment. (Székely, 2012)
2.2. Domestic and international trends of the wine growing sector
The changes of the domestic wine-growing sector may be well analysed through the changes
of the size of vineyards in Hungary in the past years. In the 1980s the area of vineyards was
about 160 000 hectares, in 2000 it decreased to nearly 106 000 ha. The decreasing tendency
has been continued, in 2004, the year of accession the total size of the vineyards was 93 217
ha, in 2009, i.e. the year of the official EU vineyard census, it was 82 479 ha, and in 2011, it
decreased to 72 324 hectares of land. These tendencies are strongly influenced by the
regulations of the European Union. In April 2008, the EU Council of Ministers reformed the
Common Market Organization (CMO) for wine. In the 2008 reform, the EU has prohibited
any new plantings until the end of 2015. Replanting is allowed only to renew or replace areas
where producers voluntarily pull up the vines. After the period of restriction, the member
states may decide to extend the prohibition in their territories until 2018. (European Council,
2008; European Commission, 2008)
The compulsory vineyard census of the EU was firstly conducted in Hungary in 2009.
According to its data, 56% of the Hungarian the vineyards are in the age category of 10-19
years, the average size of production area is less than 1 hectare. The total area of vineyards is
situated in the 22 wine regions, which official list is defined by a ministerial decree. 76 000
hectares of this area (roughly 90% of the total) are owned by wine communities, while the
area of vineyards which is not connected to the wine community system is about 7 000
hectares. The area, which is not launched to any wine regions, is decreasing, because the EU
supports may be available only for those areas that are joined to the official system of wine
communities.
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The production data, the share of exports and imports and the data of consumption are
summarized in Table 1.
Table 1: The most important data of Hungarian wine-growing sector between 1970 and 2011
Domestic consumption
Year
total
per capita
million litres
litre
1970
447,6
10,0
98.4
389,5
37,7
1980
651,9
16,4
230.8
372,4
34,8
1990
577,6
35,1
159,8
286,9
27,7
2000
429,9
2,9
79,3
288,8
28,3
2004
527,2
6,0
63,2
330,3
32,7
2005
310,3
9,7
64,6
333,5
33,1
2006
314,4
19,3
75,7
336,1
33,4
2007
322,2
29,5
68,7
286,5
28,5
2008
344,8
23,7
66,9
242,2
24,1
2009
334,3
15,4
73,9
236,6
23,6
2010
176,2
18,3
84,6
234,5
23,4
2011
282,2
54,1
62,7
259,1
26,0
Source: own construction based on data of Hungarian Central Statistical Office
Production

Imports

Exports

Membership of wine communities is compulsory for grape growers owning a vineyard area of
0,05 hectares or larger, for wine producers and wine merchants. Each wine community covers
a vineyard area of a minimum of 50 hectares. The second level of this system is composed of
regional councils of wine communities – from each of the 22 wine regions – and the main
body of this system is the National Council of Wine Communities. The duties of the wine
communities are legal activities and the protection and representing the members’ interests.
Legal actions are covering the data collection for statistical issues, certification of origin,
participating in licensing of wineries, issuing permits for planting and grubbing up vineyards,
while representing the members’ interest covers trainings, services, advisory actions, etc. The
national council performs a consultative and co-ordinating function. (www.hnt.hu)
According to canopy management techniques, 59% of the Hungarian vineyards use different
cordon training system, 30% is head training and 11% of the area is managed by other types
of system. According to types about 70 percent of Hungarian wine is white, 28 percent red,
and less than 2 per cent rosé. (GAIN Report, 2013)
Competitive disadvantages of the Hungarian wine-growing sector are derived from the
unfavoured structure of grape varieties (low share of international varieties) the structure and
size of vineyards, the use of outdated cultivation methods. The general problems of the
Hungarian agricultural sector – lack of capital, high energy and labour costs, the low yields
and the inadequate irrigation and nutrient supply.
When analysing the international wine growing and winemaking sectors and the global wine
market we can recognize the new trends resulted by the globalizing world. The world market
tendencies of wine seems to be changing in our time, the former leading European winegrowing countries have lost their former role in the world market share both in their
production and consuming results. Nowadays, the threat of the New World wines strongly
determines the competitiveness of the European wine-growing countries. The most prominent
and productive New World wine-growing countries are the United States (California in
particular), South America (Chile, Brazil and Argentina), Australia, New Zealand and South
Africa. New World wine styles are also more subject to market trends, their production is
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mostly focused on modern technology and efficiency, the wines are made to drink
immediately with little age. The market share of the New World wines is increasing; their
products their popularity is growing, these wines are well accepted by the consumers.
According to the reports of OIV (International Organisation of Vine and Wine) a common
character of the new winemaking countries is that they produce world wine varieties under
favourable geographic and climatic conditions, with high-tech technologies, excellent
professionals, with cheap human resource – that means in a very efficient way – and they can
sell their products at a very reasonable price. They can harvest 3 times in two years, and they
have the opportunity for irrigation. (OIV Report, 2007 and 2013)
An additional advantage of the New World wine-growing countries is rooted their climatic
features. They can adapt to the changing wine trends by grape grafting methods, by which the
change for the actual new and trendy varieties may be realized in a more quick and effective
way then planting new vineyards. The grafting techniques cannot be used in the traditional
wine-growing countries – among them, in Hungary – because of the climatic features.
3. Data and Methods
The examined company – based on the results of the analysis of external environment and the
internal problems – has started the re-considering of their strategy. In our paper we collected
the results of the analyses and the proposed and implemented measures.
The transformation process was started in 2011, and its first results could be observed even in
the 2011/2012 production period. After the first months, the planned and the actual results
could be measured and compared with the former production data. In this paper, we collected
the implemented strategic changes, and we wish to evaluate the first results of the
reorganization process.
The description of the company, the situation analysis was performed based on the data of the
examined company. The description and the assessment of the implemented strategic
measures are based on the SWOT analysis of the company. The authors took part actively in
the strategic planning process of the company through the different steps.
4. Results and Discussion
4.1. Situation analysis – the reasons of the proposed strategic measures
The predecessor of the examined company was established in December of 1990, as a private
limited company. In 1995, the enterprise form was changed, the company was transformed
and since then it has been operated as a joint stock company. Its subscribed capital is 164
million HUF (approx. 565 517 EUR), which has been manifested by 16 400 dematerialised
shares with 10 000 HUF (approx. 34,5 EUR) nominal value from 2012. The owners of the
enterprise are four individuals and a Hungarian limited company.
The growing area of the company is gross 657 hectares (net area is 560 hectares) from which
630 hectares is for producing wine grapes and 27 hectares is for producing walnuts. The
average age of the vineyards is between 5 and 10 years. The production volume of the
winemaking branch is between 40 and 50 thousands hectolitres. The most important market of
the company’s wines is the United Kingdom, which represents 75% of the sales, but in the
recent years, the domestic market has been improved and shows an increasing tendency.
The company has four wine-growing areas, which are situated in different sites. Three of the
four production areas are relatively close to the headquarters of the company, which is
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situated in the Northern Transdanubia region. There are sites with 300 hectares at
Dunaszentmiklós-Neszmély, 192 hectares (of which 27 ha walnut plantation) at Kocs-Mocsa
and 45 hectares near village of Kesztölc. The fourth production area is in the Southern
Transdanubia region of Hungary with 120 hectares at Bátaszék. The total amount of the
company’s grape production is between 4 000 and 5 000 tonnes per year.
The profitability of the activities in the examined firm has been gradually eroded over the past
five years, which was resulted by the significant changes in the market competition at the
company’s main target market. The prices changes were derived directly from this situation.
The company’s most important market is the United Kingdom. The British wine market is a
monopolistically competitive market, where many producers and many consumers are in the
market, and no business has total control over the market price. The consumers perceive that
there are non-price differences among the different competitors’ products. (Gans et al., 2008)
The barriers of the entry are high in case of the wine making industry, as the activities of both
the wine growing and the wine making branches are capital-intensive.
Wine growing is not only capital intensive but also time-consuming activity. The first
acceptable yields (4-5 tonne/ha) may be harvested 5 years after the planting of the vines. The
average length of life of a vineyard is between 30 and 50 years, and during this period, the
wine market may undergo several changes, new trends occur and disappear; this problem
represents a key question in the strategic planning process of the winemaking companies.
The wine market of the British market is one of the most important markets of the world, as
the UK does not have own wine-growing sector. Therefore, the market is diversified. The
consumers may find wine products from all over the world and the traditional and the nontraditional winemaking countries are equally represented in the market of the UK.
The market share of the examined company is only 1% on the British market, which is very
small in volume. The company therefore is unable to influence the prices on this market; they
have to accept the given prices, which mean that the company must follow a price-taking
behaviour. The British wine market is very price sensitive market. The decrease of prices has
generated a strong increase of the quantity of sales, and the price increase in 2011 has resulted
by a significant decrease of the sales. Table 2 summarizes the data of the examined period.
Table 2: Relation between the sales prices and the amount of sales in the examined company
Year
2007
2008
2009
2010
2011
2007
2008
2009
2010
2011
2007
2008
2009
2010

Brand

Riverview

Via Cappella

Private Label

Average price
(GBP/litre)
(in EUR/litre)
0.90
1,26
0.87
1,08
0.80
0,90
0.75
0,88
0.83
0,96
1.19
1,67
1.05
1,30
1.00
1,12
0.95
1,11
1.05
1,22
1.42
1,99
1.20
1,49
1.02
1,14
1.00
1,17
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Amount of sales
(litre)
118,945
264,360
433,920
689,124
112,350
18,581
29,741
30,534
37,621
13,257
66,738
186,616
254,332
312,824

2011
1.10
Source: own calculations based on company’s data

1,28

152,635

As a result of this behaviour, the products of the company on the British market have entered
into a negative price-spiral. Between 2007 and 2010, the company was continuously trying to
meet the expectations of the market by decreasing its prices. The quality of the products
remained the same, and however, the company has achieved a higher turnover, despite the
growing volume, they could not realize such profit, which could have enabled them to cover
the production costs, therefore they produced losses.
To improve the effectiveness the management of the company has taken overall strategic
measures in all branches. This study analyses the necessity of this complex process and the
different methods and activities needed for the implementation of the strategic measures.
4.2. Description of the proposed strategic measures in the examined enterprise
The main objective of the strategy formation was to improve the company’s profitability and
to establish the basis of a more stable operation.
In a winemaking company, the most important determining factor of profitability is the
efficiency of the wine-growing (viticulture) branch, because the cost per unit of grape – as a
raw material of wine – will determine the price margin.
The reconstruction of the wine-growing branch was forced because of the following reasons:
▪ the cost of unit of wine-growing was higher than the market price because of the low
yields and high input level,
▪ problems in human resource management,
▪ non efficient use of resources and assets,
▪ inadequate level of property protection,
▪ high level of deterioration of devices.
For the realization of the new strategy, the measures were implemented in the examined
company according to the following schedule:
1. appointment of a new manager in the viticulture branch,
2. outsourcing of mechanical works in two production sites for improving capacity
utilization, financial stability and efficiency of production,
3. outsourcing of physical workers,
4. employment of seasonal workers with daily wages and later with performance related
payments instead of the former outside contractors,
5. job cuts in the viticulture branch,
6. instead of the former practice (storage of vehicles of outside partners on courtesy)
legal agreements were made for these storage activities,
7. nomination of a storekeeper with liability for inventories of stocks (pesticides and
components of devices),
8. introduction of register book at the reception of the central wine-growing sites, for
registering the flow of persons and vehicles,
9. reduction of the administrative staff (formerly 2 persons) by redeployment of 1 person
into the financial department,
10. construction of plans at branch level by the assistance of a controlling expert,
11. application of GPS devices in tractors in those sites where own machinery work is
conducted.
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4.3. Efficiency analysis of the implemented measures
The changes needed for the new goals will generally meet the resistance of the employees,
which may be turned into the favourable direction by persuasion, the leader’s controlling
activity, continuous motivation and with positive feedback, or, in case of mistakes, by
immediate corrections
In this case, the company implemented strict cost management and randomly executed
administrative and on-the-spot controls in order to keep the new system successfully.
4.3.1. Weekly comparison of the planned and actual costs and performance
The data of the monthly plans for the machinery and manual works of the wine-growing
branch were processed on a weekly base from the 1st November of 2011, the starting date of
the wine-growing year. The operations of the given month were planned according to a
weekly schedule made by the leader of the wine-growing branch and the managers of the
different production sites. Therefore, a weekly meeting of the wine-growing branch was
implemented, where the plans for the upcoming week were for introduced and the evaluation
of the former week’s performance was completed according to quantity and quality data.
4.3.2. Application of the production module of the Enterprise Resource Planning system
For the weekly evaluation, the data of the grower module of the JDE Enterprise Resource
Planning system should be used. This system registers the machinery and manual labour and
the used materials in natural terms, according to land parcel identifiers. The basic documents
of these records are the working sheets of tractors, sheets of releasing materials, and
attendance sheets. Keeping these records may allow the comparison of planned and actual
data in natural terms.
4.3.3. Monitoring the monthly closing of ledger statements
During the closing of monthly ledger statements the reliability of the planned costs are
monitored in the framework of the reporting system. Both the savings and the extra costs must
be justified by the branch manager. The savings may be derived from cancelling a given
operation, but it means savings just in absolute terms. The cancelled operations may cause
extra costs in the further time during the vegetation period.
The system of comparable data documents (year to date reports) has undergone significant
changes from the initial period (between February of 2011 and February of 2010) until the
production year of 2013.
4.3.4. SWOT analysis
After the closing of the harvest in 2012, a SWOT analysis was compiled by involving the
managers of the different wine-growing sites. This analysis helped in the assessment of the
results of the implemented measures and made an appropriate base for the additional strategic
and operational planning work. An important issue of this work was the involvement of the
medium-level managers in the analysis and the further planning process; therefore, all the
different opinions and viewpoints could be taken into consideration.
The analysis was made differently at the two – strategic and operational – levels. With the
employees, only a simple SWOT version was compiled focusing on the strengths and the
weaknesses, while at the strategic-planning and decision-making level, i.e. by the managers of
the company the opportunities and threats were also collected.
The SWOT analysis is summarized by Table 3.
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Table 3: SWOT analysis in the wine-growing branch of the examined company
▪
▪
▪
▪
▪

Strengths
560 hectares of vineyards in different
traditional wine regions,
modern cultivating technology,
favourable range of varieties,
young and enthusiastic working staff with
high commitment,
skilled professionals

▪
▪
▪
▪
▪
▪

Weaknesses
financing problems,
low yields,
high costs per unit,
machinery with poor technical condition,
lack/low level of nutrient supply,
lack of branch manager with appropriate
skills and knowledge

Opportunities
Threats
decreasing the cost per unit in viticulture,
▪ climate change effects – extreme weather,
improving profitability,
▪ unfavourable weather conditions,
improving property protection level,
▪ quantity and quality problems due to
preferring cost saving methods by
weather conditions,
implementation of motivating systems,
▪ inadequate acceptance/rejection of the new
▪ planning, continuous control and feedback
measures by the employees
opportunities
Source: own data collection and data processing based on company’s data
▪
▪
▪
▪

4.4. Results of the implemented strategic measures
The analyses in the first five months of 2011 have already proved that the company has
realized a 10 million HUF cost savings compared to the same period of the previous year. The
continuous monitoring of the costs and the strict managing rules and being in compliance with
the financial plans has resulted the decreasing tendency of the cost levels in the past years.
The costs are summarized in Table 4, from the basic year of the implementation of the
strategic measures in 2010.
Table 4: Comparison of the cost level of the examined years (2010-2013) in the wine-growing
branch of the examined company (net costs)
2010
2,236
3,844
0,583

Total costs (1000 EUR)
Total production (tonne)
Cost per unit of grape production (EUR/kg)
Source: own calculations based on company data

2011
2,129
5,266
0,403

2012
1,605
4,877
0,328

2013
1,654
5,000
0,331

As it may be observed from the data above, the branch could realize a 26% cost saving as a
result of the implemented measures, and the cost per unit of grape production has reduced
under 100 HUF per kg (approx. 0,35 EUR/kg). In the data of 2013 there is a slight increase
compared to the 2012 data, because of the increased chemical use. A significant amount was
saved in case of costs of fuels. The wages costs of the used hand labour and seasonal works
were higher in 2013 because of several technological steps were taken in 2013, which should
be cancelled in the previous year because the lack of financial sources.
It can be stated that the company has taken very important steps towards the reconstruction
and renewal of the wine-growing branch through the recent reorganising and stabilization
process. The new approach of the management enables the cost saving production, the strict
planning methods and the continuous control of the realization of the plans. These processes
are indispensable steps of managing companies with the similar size.
The continuous feedback and the reasons of deviation from the original plans should be
announced and it may improve efficiency, because in this case the responsible managers shall
consider and assess these deviations regularly, therefore they may check the mistakes and the
efficiency regularly, on a weekly or monthly base. The employees will also perceive the
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impacts of effective operation and they shall know that they are responsible for keeping the
costs and they have financial liability for the possible damages they caused. The differentiated
wages and the performance-based motivation system have not been introduced yet in the
examined period, but its implementation will be an additional efficiency-increasing factor for
the company.
The maintenance of the present method of planning and the regularly conducted comparison
of the planned and the actual results is very important. The implemented administrative
measures and the checking points should be kept in order to avoid the reversal of the
development process.
Another important issue is the development of the knowledge, the skills and the attitudes of
the leaders at the top and medium management level, as well as the formation of teams and
the improving of team spirit by the help of internal and external experts.
As the SWOT analysis, which was completed at the end of the 2012 harvesting period,
provided the management with important information and feedback, this method shall be used
in the future. Moreover the different observations and conclusions of the different players of
the branch shall be taken into consideration and used in the different steps of the planning and
decision making process.
5. Conclusion
According to the results of this research, it can be stated that the restructuring process, which
has been conducted in the past three years in the wine-growing branch of examined company
was successful. Due to the implemented strategic measures the economic features of the
company have been stabilized and the profitability has increased. It means that the company
may change gradually from the present consolidation strategy to cost leadership strategy. By
using this strategy, they may create a low cost of operation and may gain an advantage over
competitors by reducing the operation costs i.e. they may produce grape with lower cost per
unit than other wine producing companies. If the company cannot turn into this direction,
their products will have competitive disadvantages compared with the competing products. Of
course, the production costs of the competitors are generally confidential but these data may
be calculated from the market prices of the different products and the purchase prices of grape
in the given region, which are publicly announced at the market.
Of course, the risks deriving from the unpredictable bad weather conditions cannot be
eliminated, only reduced by reasonable planning process. These risks shall be taken into
consideration in the calculations.
As the above-mentioned case study has proven, the strategic planning and strategic
management process play an important role in the optimization of production and the
realization of a profitable management. This process may be successfully realized by the high
commitment of the top and medium-level managers and by the support and cooperation of the
owners.
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Abstract
The research aimed at evaluating the contribution of industrial farming to the agricultural landscape
of different regions of Poland as well as the scale of its impact on the inhabitants of individual
provinces. The analysis comprised large farms, raising from several to tens of thousands pig units or
poultry. To assess the degree of spatial concentration of industrial farms in individual provinces of
Poland Florence's distribution index was used. The degree of the pig and poultry farms density in
Poland is average. Intensification and concentration of animal production have tangible economic
results. Large pig and poultry farms damage the environment and they are usually a nuisance to the
residents. According to polluter-pays principle, charging fees and possible penalties should serve to
prevent and enforce the lawful use of environment and to remove the effects of pollution.
Key words: industrial farms, agricultural landscape, economic instruments
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1. Introduction
Specialization of farms and associated increase in the scale of production are one of key
factors in the development of the agricultural sector, especially when considering fragmented
agrarian structure and a low economic efficiency of individual farms (Smędzik, 2010). A
higher production scale allows for the implementation of new technologies and it increases
productivity. It contributes to the development of expertise of the persons engaged in
production process. It justifies the introduction of innovative techniques of management and
leads to the improved product quality. The producer supplying to the market bulk
standardized product may also expect a higher than average purchase price and at the same
time a lower purchase price of the means of production (Runowski, 1994; Kowalczyk, 1998).
Increasing the volume of production affects both the amount of sales revenues and the
incurred costs. Economies of scale of the production can be observed when the long-term
average costs decrease with increasing production. This is due to the fact that fixed costs
spread over a larger production volume, thus decreasing an average cost of a unit production
(Begg et al. 2003; Łuczka-Bakuła, 2007; “Long run,” 2010). According to Kowalczyk (1998),
economies of scale result from a faster growth in production than the rate of consumption of
the means of production, which allows for the reduction of a unit cost. On a global scale, the
increase in the scale of production leads to the disclosure of comparative advantages, to
enhanced production efficiency and a higher competitive strength.
Nowadays these are negative consequences of large scale production that are more and more
often emphasised in the EU, which implies the shift from the industrialised model of
agriculture towards the concept of sustainable development. According to environmentalists,
a large scale of production, especially animal one, has adverse effects on the natural
environment, soil, water and air. In 2007 HELCOM, i.e. the Secretariat of Helsinki
Commission recognised industrial farms as the point sources of agricultural pollution. A large
concentration of livestock raises difficulties with an appropriate waste management, the most
disadvantageous being liquid manure. What is more, large farms are being a nuisance for the
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residents of the surrounding areas as they are often built in Poland near residential areas,
recreation grounds or nature reserves (e.g. NATURA 2000). Therefore, the rationale for
undertaking the research was an inquiry on what is the scale of industrial farms density in
Poland. Are they beneficial or detrimental for the society? How do they influence the
environment?
2. Data and methods
The research aimed at evaluating the contribution of industrial farming to the agricultural
landscape of different regions of Poland as well as the scale of its impact on the inhabitants of
individual provinces. The analysis comprised large farms, raising from several to tens of
thousands or in some cases even several hundred thousand pig units or individuals (poultry).
Such farms are referred to as "industrial farms". In line with the Council Directive of the
European Union concerning integrated pollution prevention and control, factory farms
(industrial farms and intensive livestock rearing farms) are defined as plants that are obligated
to posses integrated permits that is with livestock density of more than 40 000 individuals
(poultry), 2 000 pigs over 30kg, or 750 sows (IPPC Council Directive/EC of 24th September
1996).
The data source for the analysis were the reference books, the data from the Central Statistical
Office and the Ministry of Environment in Poland as well as the information provided by the
Agricultural Economics Research Institute (LEI) in the Netherlands. The research considers
the number of farms in different provinces, their concentration on the area of agricultural land
and in relation to the population. The information from the reference books allowed
determining benefits and risks arising from industrial farming. There has also been recognized
the added value per a full-time employed person in farms of different scales of production in
EU-25 in 2008. What is more, the paper presents the measures reducing negative effects of
the large scale production along with their level and cost structure in chosen EU countries.
To assess the degree of spatial concentration of industrial farms in individual provinces of
Poland Florence's distribution index was used (Mruk, 2003). The index value was calculated
using the following formula:

𝐹=

∑(𝑆𝑖 −𝑈𝑖 )

(1)

100

with:
S - percentage structure of the first analyzed phenomenon by spatial units (the area of the
provinces),
H - percentage structure of the second analyzed phenomenon by spatial units (the number of
livestock farms in individual provinces),
Florence's index informs on the distribution of one market phenomenon in relation to the
other. It adopts the value between 0 and 1 In case of a close similarity of spatial distribution of
phenomena the index value is close to zero, whereas when considerable differences in
variables occur, the index value is close to unity.
In order to objectify the interpretations of the obtained index values the following scale
recommended by Mruk (2003) was applied:
 F < 0,25 - a high level of distribution, that is a low spatial concentration,
 0,25 <F< 0,49 - an average level of distribution, that is an average territorial concentration
 F > 0,49 - a low level of distribution, that is a high spatial concentration.
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3. Results and discussion
Increasing the scale of production has its advantages called the economies of scale. They
result from a rapid increase in production in relation to the incurred expenditure. These
economies rise as the scale of production increases, however, their growth is not unlimited
and not always directly proportional. As long as the production volume increases at the same
rate as the inputs of production factors, constant economies of scale can be observed.
However, when the production volume increases at a higher rate than the inputs of production
factors, the economies of scale increase too. The converse indicates decreasing economies of
scale (Kowalczyk 1998).
R. Manteuffel (1981), basing on the type of economies, divided the economies of the
increasing scale of production into physical economies, that is benefits in kind and those in
cash or price advantages. By virtue of the source, he has identified internal economies which
result from causes inherent in the farms and external ones, that is the economies conditioned
by the environment. Some of primary economies of the increased scale of production in the
farms are:
 feasibility of new production technologies,
 growth in labour productivity,
 upgrading skills of persons engaged in the production process,
 introduction of new techniques of management and control of production,
 improving the quality of agricultural production and thus a higher competitive strength on
the market,
 the possibility of obtaining more favourable selling prices of products,
 lower purchase prices of means of production,
 easier access to and more favourable conditions for bank loans.
Figure 1: Net value added per full-time employed person in farms of different scale of
production in EU-25 in 2008
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Finally, a greater scale of production allows to achieve a better competitive strength in the
agricultural sector. Economies of scale of production occur only up to a certain production
level. The level being exceeded, the rise in unit costs and the so called negative effects of
scale can be observed.
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The research carried out in pig farms in 19 EU countries shows that the net value added per
full-time employed person was augmenting with the scale of production and it reached its
peak in farms producing from 2000 to 5000 finishers (Fig. 1). In farms of higher production
volume the net value added was lower.
Only the optimal scale of production allows for the full use of the economies of scale. The
fundamental problem, however, lies in finding it as not only is it a quantitative concept but
also the one that has organisational and economical connotations (Woś & Tomczak, 1979).
According to Okularczyk (2000), in order to establish an optimal scale of the production of
live pigs, the following must be taken into account: an expected demand on pork and its
prices, the need for sustainable development of rural areas, full use of farm resources and the
social aspects on the area where the farms operate. An optimal scale of production is the
resultant curve of benefits against loses (Fig. 2).

„Benefits” and
„loses”

Figure 2: "Benefits" and "loses" in different scales of production

Q1
Q2
Q3

P1

P2

P3

Scale of production

Source: Runowski, 1994

As technology advances and the expertise progresses, the curve of loses is being shifted,
which means that the optimal scale of production is moving too. It leads among other things
to the formation of factory farms.
In Poland pork production is highly dispersed. In 2012 as many as 260.1 thousand farms kept
pigs, with 45.2% farms keeping up to 9 units of this animal species. The percent of farms with
pig units exceeding 100 was only 7.0% (Central Statistical Office [GUS], 2012). That was
correlated with traditional technologies of breeding, the lack of capital for the development of
farms and variations in cost-effectiveness of production of live pigs. A low livestock density
had a minor negative effect on the environment (Szymańska, 2006). The converse was
observed with regard to the poultry farms. According to the agricultural census from 2010,
laying hens were reared by 671 thousand units, however, approximately 98.6% of them kept
only modest flocks of no more than 100 individuals. Whereas, more than 3/4 of the egg
supply came from the farm production. In turn, broilers were reared by more than 94.1
thousand domestic farms, 96.7% of which being the farms that kept 99 units of this species of
animals. The share of industrial farms was small but their production volume was
considerable.
According to the data from the Ministry of Environment of 2012 there were 752 industrial
farms in Poland, including 146 pig farms and 606 poultry farms. As many as 82 pig farms
kept more than 2000 finishers over 30 kg, 48 farms had more than 750 sows and 16 farms
were characterised by mixed production profile. Most pig farms are located in Wielkopolskie
and Zachodniopomorskie provinces, each with 26 farms. The smallest number of such plants
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can be found in the following provinces: Świętokrzyskie, Podkarpackie and Podlaskie (Fig.
3).
Figure 3: The number of pig farms in Poland in individual provinces in 2012
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In turn, most poultry farms are located in Wielkopolskie and Mazowieckie provinces, 166 and
105 respectively. By far the smallest number of such entities operate in Podkarpackie,
Małopolskie and Śląskie provinces (Fig. 4).
Figure 4: The number of poultry farms in Poland in individual provinces in 2012
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As far as the farms location is concerned, of utmost importance is their density in relation to
the acreage of agricultural land and the population. While the factory farming can be carried
out with no uses of land for animal feed purposes, bearing in mind the need for proper
management of animal dung, the presence of an adequate area of agricultural land is a
necessity. Therefore, taking into account the acreage of agricultural land in provinces, a high
concentration of industrial farms, excepting Wielkopolskie and Zachodniopomorskie, can also
be observed in Kujawsko-Pomorskie, Lubuskie, Opolskie and Śląskie provinces (Fig. 5).
395

Figure 5: Number of industrial farms per 1000 ha of UAA in 2012

Source: own development on the basis of data provided by the Ministry of Environment

The analysis of the number of farms per inhabitants allows to assess the scale of impact of
industrial farming on the population of individual provinces. The data show that a high
indicator of large-scale farms density is especially characteristic for two provinces
Wielkopolskie and Zachodniopomorskie, followed by four other provinces: Lubuskie,
Kujawsko-Pomorskie, Opolskie and Łódzkie (Fig. 6).
Figure 6: Number of industrial farms per 10,000 inhabitants of rural areas in 2012

Source: own development on the basis of data provided by the Ministry of Environment

While analyzing the degree of spatial concentration of pig and poultry farms in Poland in
2012 on the basis of Florence’s index (F), it must be noted that their density is average. The F
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index for all the farms in relation to the surface area of the provinces was 0.28 and in regard
to the population - 0.39 (Table 1). As far as individual farms are concerned, the Florence’s
index proved similar, falling between 0.30 and 0.33. This demonstrates the average
concentration ratio of the installations.
Table 1: Values of Florence distribution indices for the pig and poultry farms in Poland
Farms
Poultry
Pigs
Total
Source: own research

Values of Florence indices (F)
ranked by area of provinces
ranked by the number of inhabitants
0,32
0,33
0,30
0,32
0,28
0,39

Livestock breeding, especially on a large scale contributes to the pollution of air, soil and
water. It reduces biological diversity, increases water consumption and has a negative impact
on the landscape. The most disadvantageous from an environmental point of view is beddingless breeding system used on these farms which induces the formation of huge amounts of
liquid manure which is a highly concentrated fertilizer. Compounds contained in the liquid
manure lead to accelerated eutrophication of waters and it has adverse effect on the
atmosphere. Its improper storage, pouring and disposal may result in serious risks not only to
the environment but also to human health.
Dung contains considerably more organic matter and has a higher temperature which worsens
the development conditions for pathogenic micro-organisms and for that reasons is considered
as more environmentally-friendly. By contrast, the composition of the dung of hens (or
turkey, duck, goose) is characterized by high concentration of minerals – both nitrogen and
phosphorus and thus it requires proper storage and management. The production volume of
dung and liquid manure is conditioned by the technology of breeding and the number of
animals kept in the pig house (Table 2.)
Table 2: An average amount of dung (on the shallow bedding) and the liquid manure discharged
from farms
Category of animals
Sow
Hog
Porker (70 kg)
Weaner (30 kg)
Source: Pleskot, 2003

Production of dung ton/year
3,0
3,0
1,5
0,7

Liquid manure dm3/unit/year
7300
5110
5657,5
3467,5

Factory farms affect the environment and the local communities also through the gas
emission. It is ammonia excreted in urine and emitted during the dung and liquid manure
storage that has a particularly detrimental effect (Table 3). The pig houses involve the
formation of hydrogen sulphide which has highly toxic qualities. Pigs breeding is also the
source of greenhouse gases, some of them being methane and nitrous oxide. The amount of
gases produced is depends on the number of livestock and methods of their keeping, whether
on a solid floor, on the straw-beds, or on the slatted floor.
Therefore, a negative impact of industrial animal farming depends on the kind of livestock
kept on the farm, the livestock density and on the applied breeding techniques. It is tightly
correlated with the management of fertilizers created during the production cycle.
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Table 3: The amount of gases emitted by the pigs in kg on standing
The animal group

NH3 (ammonia)

CH4 (methane)

N2O (nitrous oxide)

Empty sows and pregnant sows
Nursing sows

0,4 – 4,2
0,8 – 0,9

21,1
-

-

Weaned piglets below 30 kg
Animals over 30 kg on the floors:
- completely slatted
- partially slatted
- solid and straw-beds

0,06 – 0,8

3,9

-

1,35 – 3,0
0,9 – 2,4
2,1 – 4,0

2,8 – 4,5
4,2 – 11,1
0,9 – 1,1

0,02 – 0,15
0,59 – 3,44
0,05 – 2,40

Source: Myczko et al., 2005

Intensive animal rearing involves specific environmental, socio-economic and legal problems
Environmental problems include:
 water pollution due to the releasing organic fertilizers to the ground and surface waters and
finally to the Baltic Sea,
 eutrophication of inland and sea waters,
 microbiological pollution due to the pathogen content in the liquid manure,
 indirect impact on formation of acid rain and increased greenhouse effect.
Among the socio-economic problems the most important are:
 the emission of odours - part of which is significantly offensive and pose danger to human
health,
 loss of recreation places - owing to the farms being located on the areas of high tourist
values,
 high costs of drinking water purification,
 incidence of infections, diseases and allergies among the inhabitants of the surrounding
areas,
 degradation of farm land,
 farms’ location in direct neighbourhood or on the NATURA 2000 areas.
Finally, the legal problems include:
 disposing of suitable area for the management of natural fertiliser and the fertilization plan
are not a condition to grant the integrated permits.
 discrepancies with regard to the definition of an installation in the Polish and the EU law the Polish law assumes that an installation belongs to a given owner and not to a place.
 fertilization plans are not a commonly available information about the environment and its
protection.
 the lack of regulations concerning air odour quality (the Limitation of Odour Emission
Act).
Industrial farm controls in Poland are run by: the Ministry of Agriculture and Rural
Development, the Ministry of Environment, the Veterinary Inspection, the Environmental
Protection Inspection and the Sanitary Inspection as well as by the construction supervision
authorities and the tax authorities. Inspections carried out by the Supreme Chamber of Control
(Supreme Chamber of Control [NIK]) in 2006 and 2011 revealed irregularities in the
functioning of farms – chiefly the non-compliance with environmental, building and
veterinary regulations. The results of monitoring activities show that a large number of such
entities operated in illegal buildings, emitting harmful substances into the environment. What
is more, the animal medical treatment records and the manure handling documentation were
missing on there “Information,” 2007).
In order to reduce the negative effects of large-scale production definite measures are taken:
The most important ones include:
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 meeting applicable legal standards requirements
 strengthening participation of local authorities in the control and enforcement of
regulations of the Environmental Law Act,
 making public the information on the installations which need to obtain integrated permits,
 promotion and increasing the number of environmentally-friendly pigs and poultry farms,
 the use of biotechnological processing of liquid manure,
 setting well-designed and efficient legal regulations on the air odor quality,
 strengthening the meaning of the Good Agricultural Practice Code and the Reference
Document on Best Available Techniques for Intensive Rearing of Poultry and Pigs
(BREF).
Figure 7: The share of costs of obligatory measures in the costs of live pigs production in 2008
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The data from the Agricultural Economics Research Institute (LEI) in the Netherlands show
that the share of costs of the measures reducing negative effects of industrial farms accounts
for a small proportion of the costs of live pigs production. The highest share of these costs
was observed in farms in the Netherlands, namely 16.9% (Fig. 7). In France, Germany,
Denmark and Spain their share was only a few percent. Whereas in Polish farms, these costs
represented 3.9% of the production costs of one kg of live pigs in 2008.
In the Netherlands the cost structure is dominated by the environmental protection costs. Of
considerable share are also the costs of production rights, animal welfare and public health. In
other West European countries these are the costs of environmental protection and public
health that prevail.
4. Conclusion
These considerations do not cover all the addressed research issues. It is advisable to pursue
more detailed analysis concerning individual industrial farms. However, on the ground of
collected data, a set of conclusions have been made.
1. The degree of the pig and poultry farms density in Poland in regard to the surface area of
provinces and per the number of inhabitants is average. It is confirmed by the values of the
Florence index. A significantly high concentration of industrial farms per area unit and in
regard to the population occurs in two provinces: Wielkopolskie and Zachodniopomorskie.
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2. Intensification and concentration of animal production have tangible economic results.
They allow for the use of new technologies and increase productivity. It results in the
improvement of product quality. Producers supplying to the market bulk standardized
product have more chance to enjoy an ongoing cooperation with the meat establishments
which guarantee the sale of the product. They may also expect a higher than average
purchase price and at the same time a lower purchase price of means of production.
3. Large pig and poultry farms damage the environment and they are usually a nuisance to the
residents. The environmental protection against negative impacts of a large livestock
density necessitates the introduction of adequate legal regulations that comply with the EU
requirements as well as taking active and consistent administrative and public measures.
4. According to polluter-pays principle, charging fees and possible penalties should serve to
prevent and enforce the lawful use of environment and to remove the effects of pollution.
In view of the increased requirements concerning animal welfare it is assumed that the
share of costs of the measures reducing negative effects of industrial farming in the
production costs will gradually increase.
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Abstract
The report compares costs of rapeseed production in the European Union and selected world
producers. The Czech Republic position within the European Union is also discussed. International
comparison is based on typical farms taking into account regional structure of produced crops,
technological and operating procedures, utilization of inputs, size of a farm, and other specifications.
Production costs are structured as direct and operating. Overall economy evaluations of rapeseed
production also include effect of subventions.
Key words: Agribusiness, competitiveness, direct cost, fertilizers, profitability, yield
JEL Classification Codes: G32, G38, O13, Q13, Q14

1. Introduction
Interest in energy crops came about in the late 1970s as OPEC reduced crude oil supply on the
world market and fuel prices increased substantially. Both the USA and Brazil launched
ethanol programmes during this period. According to DAGEVOS (2009) The USA, EU, and
Brazil all have subsidies or regulations promoting biofuels. In Brazil and the USA, ethanol is
the predominant fuel, and in the EU, it is biodiesel. The European Union Biofuels Directive
requires that member states should realise certain share of biofuels on the liquid fuels market.
One of the most important energy crops in the EU is rapeseed.
Possibilities of rapeseed using:
-

Food Production: refined edible oils and derived products, edible fats (margarine).

-

Chemical Industry and fuels: such as petrochemical production factice, fuel for diesel
engines, glycerine and others.

-

Production of animal feed: feed mixtures with a share of the extracted scrap, rapeseed
or crude oil as feed.

Rapeseed is one of the most important export commodities of the Czech agrarian international
trade, the most important items are: canola oil, rapeseed, rapeseed oilcakes and feeds.
Cultivation of rapeseed is advantageous for the agricultural producers in the EU. The cost of
cultivation of rapeseed have slightly increased in recent years, but achieved average yield per
hectare and favourable producer prices these costs greatly exceeded. Rapeseed can be
therefore currently described as a profitable crop to produce. This fact proves the study of
ÚKZÚZ (2014), which documents the volume of sales of rapeseed, which brings the growers in
the Czech Republic, from the harvest in the year 2012 according to qualified estimate: CZK
13.15 billion and the harvest in the year 2013: CZK 14.4 billion. This is related to a
significant increase in rapeseed cultivation, which reacts also to the increasing demand on the
market.

402

2. Objective and Methodology
International comparison of rapeseed production costs has been prepared on the basis of the
results of an international network of Agri benchmark Cash Crop for the years 2010 – 2012,
which is organized by Johan Heinrich von Thünen – Institute (VTI) in Germany. Data
collection and processing is based on a uniform methodology, which allows a direct
comparison of the costs and revenues of countries involved in the system. The concept of
international comparisons is based on the (so called) “typical farms”, which take into account
the typical size and structure, the area of market crops, technology and work practices, use of
inputs and their quantity, production and other requirements of agricultural production
characteristic of the given issues. In the years 2010 – 2012 was included in the international
comparison of the rapeseed costs production 11 farms.
3. Results and discussion
The level of yields per hectare in the years 2010 – 2012 at selected typical farms are shown in
the Chart 1. In the EU, the yield per hectare in the years 2010 – 2012 ranged from 1.6 to 4.8
t/ha, the best results were achieved at the farms in Germany (3.8 to 4.5 t/ha) and Denmark
(3.8 to 4.8 t/ha). In Ukraine, which is a representative of the East producers have achieved
yields per hectare from 2.3 to 3.0 t/ha and the results overseas amounted to just over 1.0 t/ha.
Chart 1: The yields of rapeseed per hectare at the selected farms in the years 2010 – 2012 (in
t/ha)
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For an overall assessment of the production economy of rapeseed was used an accounting
costs and economic costs of its cultivation and the revenue generated from its cultivation.
Direct and operational costs
Direct and operational costs, which are a major cost items incurred for the rapeseed
cultivation, allow comparison of the Czech farms, with other farms in the EU and in the rest
of the world (Chart 2, Chart 4). These costs do not include overhead expenses. The direct
costs per tonne of rapeseed across the EU in 2010 – 2012 showed a small degree of
variability. The lowest direct costs per 1 ton of rapeseed in the monitored period incurred at
the farm in Bulgaria (from 74 to 119 €/t of production). The highest direct costs per ton of
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rapeseed were issued in Poland, where these costs ranged from 120 to 244 €/t of production.
High direct costs incurred in Poland in the year 2011, were caused by the low yield per
hectare, which fell dramatically year on year to 1.9 t/ha (approximately of the 50 % level of
the previous year).
Chart 2: The direct costs incurred for the cultivation of rapeseed in the years 2010 – 2012 (in €/t)
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The direct costs include seeds, fertilizers and means of plants protection. The costs of the
fertilizers occupy in the structure of direct costs a larger share, than the costs of means of
plants protection. In the monitored period had spent the most funds for the fertilizers mainly
farms in Australia (62 – 94 €/t of production). The highest costs for the means of plants
protection were detected in the monitored period in France (50 – 60 €/t of production) and in
the Czech Republic (CZ1200 – over 50 €/ t of production). The high cost (of this type) were
observed on farms in the UK and in Germany, for means of plants protection has been spent
from 45 to 52 €/t of production. The rest of other monitored farms issued for means of plants
protection in monitored period less than 40 €/t of production.
Chart 3: The amount of fertilizers for the cultivation of rapeseed in the years 2010 – 2012
(kg/ha)
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Chart 3 indicates that for the cultivation of rapeseed in the monitored period were applied
primarily nitrogen fertilizers. In the year 2012 (compared to 2011) was indicated decrease at
half of the farms in the amount of us of fertilizers this decrease has been monitored mostly on
typical farms in the EU. The decrease of applied fertilizer in the year 2012 was mainly caused
by the increase of fertilizer prices. Overseas, the total application of fertilizers has been
significantly lower than in other typical farms (of monitored sample).
Within the EU, in the years 2010 – 2012, was the total amount of fertilizers (NPK) applied to
1 ha of area of rapeseed highest on the farm in Poland (see Chart 3). However, high input
costs of fertilizers (in comparison with other countries), does not much translate into the
yields of rapeseed. On the contrary, the German farm had higher inputs of fertilizers a positive
impact on yields per hectare. In a typical farm in Denmark in the years 2010 – 2012 was
achieved higher or comparable yields per hectare, than in the typical German farm, despite the
lower amount of fertilizers use. In a typical farm in Denmark (in the monitored period), was
achieved higher or comparable yields per hectare, than in the typical German farm, despite the
use of lower amount of fertilizers. Among individual representative farms were observed
differences in the prices of pure nutrients in fertilizers (NPK). Lowest Prices of pure nutrients
in fertilizers were monitored in the years 2010 – 2012 in Germany and France. In contrast, in
the Czech Republic, Denmark, Australia was price higher than € 1,200/t of pure nutrients.
Operating expenses incurred in the years 2010 – 2012 per hectare of rapeseed showed
considerable variability. Within the EU ranged (this expenses) from 262 to 642 €/ha. The
highest operating expenses were detected in Denmark and France, in the entire monitored
period they exceeded 520 €/ha. Such a high operating costs did not occur in any other
investigated country. The lowest operating expenses in the EU were founded in Hungary
below 290 €/ha. In Ukraine oscillated operating costs (in monitored period) at about 350 €/ha.
Australian canola producers reached operating costs (in the same period) from 175 to 243
€/ha.
Chart 4: Structure of operating expenses incurred on cultivation of rapeseed in the years 2010 –
2012 (€/t)
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By allocating operating expenses to 1 ton of rapeseed production occurs (due to differences in
yields per hectare) significant differences (in operating expenses), see Chart 4. The highest
operating expenses per 1 ton of the rapeseed production were in more than half of typical
farms incurred in the year 2011. In a given year were the highest spending per 1 ton of the
rapeseed production at the farm in Poland and Australia. This was primarily due to very low
yields per hectare achieved in these farms in the year 2011.
The low operating expenses on the Hungarian farm were caused by the low labour costs
(approx. 50 €/ha) and low costs of machinery (below 100 €/ha). The opposite case within the
EU were France and Denmark, where the monitored farms have made to operating expenses
on one hectare over 550 €/ha, but when converted to 1 ton of rapeseed the costs aligned with
other investigated countries. Operating expenses of the Czech farms does not derogate from
the average of the EU, the exception was in the year 2012 at the farm CZ4000JC, when this
farm due to a drop in yield per hectare spent on operating expenses over 250 €/t. A
comparison of the monitored farms in the years 2010 – 2012 shows that differences in
operating expenses arose mainly due to labour costs, not only across farms, but also in
individual years within the given farm.
Profit and cost – effectiveness of rapeseed cultivation
The resulting data on the costs and revenues of the typical farms allow us to declare what
outcome on the economic unit of production was achieved in the given country. Chart 5
shows the overall level of economic costs and revenues including subsidies in selected
countries in the years 2010 – 2012.
Chart 5: Gross profit and total economic costs of the rapeseed in the years 2010 – 2012 (€/t)
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When comparing the total cost is important to include not only the accounting costs (paid
expenses, depreciation and amortization), but also the opportunity costs. The opportunity
costs then play an important role in the calculation of economic profit the difference (with
respect to the accounting profit) lies on the fact, that it is the difference between revenues and
economic costs. The differences arise primarily in case of labour costs items and land, which
are (at the farms in post-communist countries) including the paid costs (expenses). The
significant part of the workforce consists of employees and the land is mostly hired (high
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share of rents). Vice versa on the family farms the item of paid expenses includes a smaller
proportion of labour costs, these costs are then calculated as an opportunity costs. Similarly,
the farm manage their own land, where there is not rent and these "costs" are calculated as the
opportunity costs. The opportunity costs also include loss of interest on own financial
resources, which are used on farms to finance short or long – term assets.
Results in Chart 5 indicated (in the years 2010 – 2012), that in the most of European farms the
total revenues (including bounded payments and decoupling) are covering the economic costs
(including accounting costs and opportunity costs). However, in a typical farm in Denmark in
the year 2010 was detected economic loss. In the year 2011 the economic loss was also
detected in the Ukraine, Australia and typical farm in Poland. The year 2012 was positive for
all of the monitored farms, total revenues were sufficient to cover the entire economic cost
(per 1 ton) of rapeseed production. The best economic results within the EU in the year 2012
were achieved in Hungary and Poland, where economic profit slightly overcame 200 €/t.
Further was ranked farm from Germany and Great Britain, where economic profit fluctuated
about 170 €/t. When not considering the subsidies, which are significantly affecting the
economies of European producers, the situation would change in favour of UK farm only (the
economic profit in the years 2010 – 2012 would reach only the farm in the UK). In other EU
states has been (at least one year) monitored losses. Vice versa farms outside of the EU do not
have possibility to use subsidies or only in a limited amount. Therefore, the calculation of
economic profit without subsidies and aid does not occur in these farms to difference in the
overall result. Chart 5 also shows that if the farm which has not achieved economic profit,
whether would be at least the accounting profit. For example, in Ukraine in the year 2011 the
total revenues would not even cover the financial costs, the typical farm showed beyond the
economic losses also accounting loss. This is unlike in the typical farm in Poland and
Australia, which in the year 2011 also reported a negative economic profit, but in case of
accounting profits were in the black numbers.
4. Conclusions
The international comparison shows that the farms in the EU states have the intensity of
cultivation of oilseed higher than in other countries. In the EU has been greater use of
fertilizers observed in Poland and Germany. Differences between countries can be seen also
in the intensity of use of means of plants protection. Typical farms in the old EU member
states are spending more usually for means of plants protection than a typical farm of the new
EU member states and other countries outside of the EU.
Intensification inputs reflected strongly in the old EU member states into the level of the
yields than in the new EU member states. The biggest economic effect resulting from lower
input costs, accompanied by a reasonable yield per hectare and a positive outcome (without
subsidies), or a slight loss was achieved in the EU in Hungary and Bulgaria.
The profitability of European producers has been significantly affected by subsidies. After
taking into account the differences in subsidies, were the results in economic profit very
different in a typical farms in the old EU member states, new EU member states and in the
farms overseas.
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Abstract
In Slovakia viniculture has noticed a substantial fall as in area as well in production recently. On the
other hand still is growing the import of cheap wine, though the domestic producers also raise the
export especially more qualitative wines. The wine makers see the main reason in raw stock shortness
– grapes and inappropriate system of subsidies. Growers suggest that the wine makers are also
responsible for the payoff of grape production by paying low purchasing prices. The ambition of the
Slovak wine makers in order to withstand to competition of imported wines is mollification of grape
prices. The viniculture lost the possibility to cover self-sufficiency by reason of high inputs, stagnation
of grape prices, overmatureness of vineyards, high investment costs and low profitability.
Key words: competitiveness, viniculture, vine production, wine acreage, production, average yield,
consumption and sale price
JEL Classification: Q13, Q17, Q21

1. Introduction
Vineyard production is closely connected with economic and cultural development of
humankind. The product of vineyard production - wine – was the only sophisticated form of
alcohol of ancient times. Pure wine was therefore very valuable and only well off people
could afford it. Slovakia has rich tradition in viticulture and viniculture especially in southern
regions where our traditional vineyard areas are located (Malokarpatská vinohradnícka oblasť,
Južnoslovenská vinohradnícka oblasť, Nitrianska vinohradnícka oblasť, Stredoslovenská
vinohradnícka oblasť, Modrokamenská vinohradnícka oblasť, Východoslovenská
vinohradnícka oblasť and Tokajská vinohradnícka oblasť). Every region has typical natural
conditions which significantly influence the production of vine as well as its quality. Even
Slovakian viticulture and viniculture is facing a fall of vineyard areas, low production and
consequently the economic results are connected with technical, technological and managerial
assumptions.
There is no exact, generally known and universally acceptable definition of the expression
competitiveness; even approaches to its explanation are various. The reason is that this
expression cannot be unambiguously defined. Therefore competitiveness is an expression
which cannot be theoretically described. Stehlo (2004) defines international competitiveness
of a country as an ability to take part in a competition by producing and exchanging products
and services and therefore to increase the standard of living. In other words a criterion of
competitiveness is an effective participation at an international competition. According to
Porter (1994) the basis of international competitiveness is an ability to compete on
international markets which depends on the price competitiveness or on the product quality.
According to this definition, those products and services are competitive that can compete
with the products and services on foreign markets. Daniš (2001) says that economy is
adaptable if it can accumulate quickly and divide its resources in order to take advantage of
competitive advantages. Adaptability has a crucial importance not only from the country´s
growth and development point of view but also because of the possibilities of flexible reaction
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to economic shock. Adaptability of economy to very quick technological changes and
requests of customers requires a combination of macro stability and micro stability which
ensures permanent competitiveness.
2. Material and methods
A significant part of the literature was received from the vocational literature, web pages and
personally by structured interviews with the managers of companies producing wine.
Material57 as a theoretical background of the paper was received from available domestic and
foreign vocational literature of the given topic
In the paper the following methods will be used:
Analysis helps us to distribute the whole into individual parts and therefore deeply penetrate
into researched phenomenon and highlight its main parts and indicators that influence the
given phenomenon.
Synthesis helps us to summarize the facts received from the analysis and elaborate
recommendations to improve the future existence. By analysis and synthesis we quantify
competitiveness of Slovak viniculture and viticulture.
Comparison helps us to find out how the position of individual factors changed in a certain
time and place and how the factor changed itself in general. Within the elaboration and
assessment of received data we use an index analysis with which we evaluate individual
development trends.
Revealed Comparative Advantage

 x   X
:
m

  M

RCA = ln 





(1)

Based on this indicator we can identify competitiveness of Slovak commodities in selected
destinations. It also enables us to easily identify changes of trends of their competitiveness.
Where:
Xi - the value of export of „j“ commodity to selected country
Mi - the value of import of „j“ commodity from selected country
X - the value of overall export of agricultural product to selected country
M - the value of overall import of agricultural product from selected country


If the value of RCA is bigger than zero, the commodity has a comparative advantage.



If the value of RCA is smaller than zero, the commodity has a comparative
disadvantage.



If the value of RCA equals zero, the commodity has neither comparative advantage
nor comparative disadvantage.



If the value of export of the given commodity equals zero, the selected country is clear
importer (to mark it we use „D“ symbol).
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If the value of import of the given commodity equals zero, the given country is a clear
exporter (to mark it we use „V“ symbol).



If there was no trade with the commodity we use a symbol of „…“.

3. Results and discussion
Areas and vineyard production
The selected marketing information about the commodity of vine is given in the table 1 and
graph 1. According to RIAFE the vineyard area in 2011 in comparison with 2010 decreased
to 13 954 ha, that means by 521 ha. Under vines create 73, 3% of the whole vineyard area.
From the table 1 and graph 1it is evident that there are significant differences between
registered vineyard areas and under vines. We can also see a considerable drop in the
vineyard areas from the index change -14, 19%. As for the flattened vineyards the drop is –9,
49% and within under vines the drop is expressed by the index change of – 15,8%.
Table 1: Areas of vineyards [ha]
Vineyards
Year

Sum

Flattened

Under vines

2006

16 262

4 118

12 145

2007

15 903

4 059

11 844

2008

15 722

5 742

9 980

2009

14 876

5 282

9 594

2010

14 475

5 249

9 225

2011

13 954

3 727

10 226

-14,19

-9,49

-15,8

Index change
[%] 2011/2006
Source: RIAFE, own calculation, 2014

Graph 1: Areas of vineyards [ha]
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Wine consumption
Table 2 and graph 2 show the wine consumption in liters in Slovakia per capita. It is also
evident that in comparison with 2004 the wine consumption [liters per capita] rose from 10.3
to 14.7.
Table 2: Wine consumption [l] in Slovakia per capita
Index change

Years
Commodity

2004

2005

2006

2007

2008

2009

2010

2011

[%] 2011/2004

10,3
10,2
12,2
Grape wine
Source: RIAFE, own calculation, 2014

11,5

11,6

12,7

13,2

14,7

42,7

Graph 2: Wine consumption [l] in Slovakia per capita per year
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Foreign trade of Slovakia with grapes and wine
The Slovak foreign trade with table grapes in 2011/2012 records negative balance in the amount
of 17.3 mil EUR. Export of table grapes to Slovakia in the given period is 20.4 mil EUR, the
value of export is 3, 1 mil EUR. The volume of imported table grapes has risen by 2, 4 thousand
t [17.7 %], the volume of exported table wine has risen by 1.1 thousand t [99,4 %]. The amount
of imported wine to Slovakia in 2011/2012 is 61, 1 mil EUR, the value of export is 22, 2 mil
EUR. From the given data we can calculate a negative trade balance of foreign trade with wine
in the amount of 38, 9 mil EUR.
According to Custom Office Slovakia imported 662.9 thousands hl of wine which is 110.3
thousand hl [14.3 %] less than in 2010/2011. The most wine was imported from Italy and
Hungary. Imported wine up to 2 l decreased by 52, 0 thousand hl [9, 4 %], imported wine over 2
l decreased by 28.1 thousand hl [18.9 %], imported sparkling wine increased by 4,4 thousand hl
[42,4%]. In 2011/2012 Slovakia exported 159, 1 thousand hl of wine. In comparison with the
previous year 2010/2011 export of wine increased by 79, 8 thousand hl [100.7 %]. Exported
wine up to 2 l increased by 49.5 thousand hl [104,5 %], exported wine over 2 l increased by 25,9
thousand hl [81,3 %]. In 2011/2012 export increased considerably. Sparkling wines were
exported mainly to Hungary.
Evaluation of competitiveness by RCA index
According to the revealed comparative advantage index RCA we identified competitiveness of
the Slovak commodities in selected destinations. Input data for the calculation of RCA are given
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in tables 3, 4, 5 and 6. Based on the table 7, the value of RCA index of sparkling wine
international trade did not reach a comparative advantage in the period 2006 – 2011 with EU
countries nor the Czech Republic nor Hungary. The highest value reached was –6, 84 recorded
in 2009 within the international trade with the EU countries. In foreign trade with the Czech
Republic the trend of the RCA index is very similar and the highest value reached was up to 4.56 recorded in 2009. Within the foreign trade with Hungary the RCA index reached –6.51 in
2006. In 2007, 2009, 2010 and 2011 Slovakia was a clear importer of sparkling wine because the
value of the export of this commodity equaled zero. According to table 8 the value of RCA index
for a foreign trade with wine up to 2l similarly did not reach comparative advantage in
researched period of 2006 – 2011 in the trade with the EU countries, nor Hungary. The highest
negative value recorded was in 2009 in the foreign trade with Hungary when the value of
comparative advantage index reached –8.93. On the contrary, within the foreign trade with the
Czech Republic with wine up to 2l comparative advantage rose in 2007 to a positive value of
1,04. After this year the value fell rapidly to –1.39 in 2009 and kept this falling trend until 2011.
In the table 9 we can see the development of RCA index within a foreign trade of wine over 2l.
The index in the researched period did not reach comparative advantage with the EU countries
nor with Hungary. With the Czech Republic a foreign trade reached comparative advantage,
whereas the highest value was reached in 2011 3.16.
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Table 3: International trade of the Slovak Republic with sparkling wine [ thousands EUR]
2006
2007
2008
2009
2010
2011
Import
Export
Import
Export
Import
Export
Import
Export
Import
Export
Import
Export
Sum
1 722,03
362,31 2 167,71
579,14 2 792,31
778,07 5 830,72
134,31 2 589,37
280,18 2 466,08
69,66
EU-27 together
1 710,21
76,95 2 156,90
41,43 2 778,77
5,88 5 812,23
4,42 2 401,42
237,01 2 447,28
20,88
of which: CR
85,30
61,02
232,22
13,03
381,88
4,56
261,80
1,93
349,14
236,96
351,13
18,52
Hungary
8,88
0,03
2,50
0,00
3,64
0,05
623,40
0,00
43,77
0,00
44,71
0,00
Source: SO SR, own research, 2014

Table 4: International trade of the Slovak Republic with wine up to 2 l [thousands EUR]
2006
2007
2008
2009
2010
Import
Export
Import
Export
Import
Export
Import
Export
Import
Export
Sum
20 099,87 3 895,51 25 953,11 15 046,34
34 690,02 11 247,89
71 026,67 7 908,50
49 681,59
7 864,49
EU-27 together
17 939,51 3 841,25 23 652,36 15 009,71
31 586,97 11 189,65
68 133,41 7 835,29
46 376,75
7 740,83
of which: CR
2 245,25 3 310,66 2 976,21 7 326,91
8 791,91 10 822,89
34 205,73 7 556,76
20 967,34
7 150,21
Hungary
2 958,32
325,94 2 739,07
716,55
2 830,87
123,43
4 656,45
1,19
6 908,63
13,99
Source: SO SR, own research, 2014

2011
Import
Export
64 995,37
13 325,03
61 203,49
13 127,92
21 907,99
12 624,16
10 682,46
59,87

Table 5: International trade of the Slovak Republic with wine over 2 l [thousands EUR]
2006
2007
2008
2009
2010
2011
Import
Export
Import
Export
Import
Export
Import
Export
Import
Export
Import
Export
Sum
9 748,68 4 966,80 13 484,52 5 754,65 7 146,42
4 506,70 17 413,51 3 261,03 5 618,93 2 522,03
9 558,07
6 735,32
EU-27 together
9 719,34 4 655,09 13 368,20 5 707,18 7 085,39
4 506,70 17 393,97 3 260,01 5 345,02 2 493,62
8 074,33
6 735,32
of which: CR
923,15 4 139,06
782,43 3 668,79
761,79
3 937,51
548,73 3 145,49
652,21 2 415,99
439,99
6 659,70
Hungary
1 493,77
213,99
672,29 2 033,30 1 110,11
428,43 1 649,96
114,51 2 054,06
0,00
1 253,21
0,00
Source: SO SR, own research, 2014
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Table 6: Total agribusiness of the Slovak Republic [thousands EUR]
2006
2007
2008
2009
2010
2011
Import
Export
Import
Export
Import
Export
Import
Export
Import
Export
Import
Export
2 295
1 734
2 694
1 999
2 908
2 036
2 782
1 932
3 119
2 162
3 723
2 918
Sum
769,85
957,78
213,82
847,23
513,41
770,47
215,35
797,63
880,47
018,22
163,49
641,03
2 005
1 599
2 408
1 918
2 615
1 944
2 545
1 862
2 856
2 086
3 442
2 813
EU-27 together
095,44
419,09
721,76
626,12
424,94
909,15
060,33
980,36
179,79
607,57
405,51
238,02
1 027
of which: CR
661 956,60 564 672,06 685 937,12 593 934,75 713 204,35 624 356,08 695 128,30 546 741,75 906 660,05 549 399,57
437,59 660 223,73
1 064
Hungary
139 359,24 288 199,48 179 188,81 492 050,84 218 766,66 434 287,90 169 779,89 433 156,47 490 105,79 626 061,08 643 398,98
598,70
Source: SO SR, own research, 2014

Table 7: RCA index of sparkling wine
2006

2007

2008

2009

2010

2011

Sum

-1,28

-1,02

-0,92

-3,42

-1,86

-3,32

EU-27 together

-2,88

-3,73

-5,86

-6,84

-2,00

-4,56

-0,18

-2,74

-4,29

-4,56

0,11

-2,50

-6,51

D

-5,04

D

D

D

of which: CR
Hungary
Source: own calculation, 2014

Table 8: RCA index of wine up to 2 l
2006

2007

2008

2009

2010

2011

Sum

-1,36

-0,25

-0,77

-1,81

-1,48

-1,34

EU-27 together

-1,32

-0,23

-0,74

-1,83

-1,48

-1,34

0,55

1,04

0,34

-1,39

0,57

-0,11

-2,93

-2,35

-3,82

-8,93

-6,45

-5,69

of which: CR
Hungary
Source: own calculation, 2014
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Table 9: RCA index of wine over 2 l
2006

2007

2008

2009

2010

2011

Sum

-0,39

-0,55

-0,10

-1,25

-0,43

-0,11

EU-27 together

-0,51

-0,62

-0,16

-1,31

-0,45

0,02

1,66

1,69

1,78

2,12

1,81

3,16

-2,67

0,10

-1,64

-3,33

D

D

of which: CR
Hungary
Source: own calculation, 2014

4. Conclusion
By calculating RCA index for a foreign trade with sparkling wine we found out that Slovakia
is not competitive in the given commodity with the Czech Republic, nor with Hungary. As for
the commodity of wine up to 2l, the value of RCA index did not reach comparative advantage
with the EU countries nor with Hungary. On the contrary, in a foreign trade with the Czech
Republic with wine up to 2l Slovakia was competitive until 2007, after this year the trend has
had a decreasing tendency. Watching the development of RCA index within a foreign trade
with wine over 2l we can proclaim that Slovakia did not reach comparative advantage with
the EU countries nor with Hungary. Within the Czech Republic, Slovakia, on the other hand,
reached comparative advantage. From the gained knowledge we formed the following
recommendations and general suggestions:






competitive advantage in viniculture and viticulture is created on the basis of external
environment in form of inputs when they are more preferable for the companies rather
than for competitors
as for the wine makers competitive advantages are created during the purchase of
inputs into the production – we, therefore, recommend strengthening the bargaining
power
in viticulture competitive advantage can be created even within the purchase of
grapes, i. e. the primary raw material
competitive advantages that are created in the process of production, e. g. lower costs,
more attractive sort, higher quality, better design, better distribution channels
a significant way of increasing competitiveness is that wine producing companies
invest into development and innovative strategy. If the company does not invest and
gains the profit with its growth, it ruins the capital
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Abstract
The Visegrad Cooperation (Visegrad countries or V4) is the regional organisation of the Czech
Republic, Poland, Hungary and Slovakia. The objective of cooperation is the joint representation of
economic, diplomatic and political interests of these Central-European countries. Actuality of the
present paper comes from the fact that the most important enlargement of the European Union (EU)
was made 10 years ago, in 2004. This expansion has offered a number of possibilities for the
agricultural sector also. Many expected that the new measures in respect to the Common Agricultural
Policy will substantially improve the competitiveness, production and marketing possibilities.
According to this we will present in this paper the trade policy impacts in respect to agriculture in
case of the four most important countries out of EU12 group. The analysis aims to reveal the trade
policy tendencies and outcomes in regards to V4 and the focus of research is the quantification of
impacts emerging in connection with this process.
Keywords: Visegrad countries, agriculture, foreign trade, EU accession,
JEL Classification: Q17, Q18, F15, F14

1. Introduction
The Visegrad Cooperation (Visegrad countries or V4) is the regional organisation of the
Czech Republic, Poland, Hungary and Slovakia. The objective of cooperation is the joint
representation of economic, diplomatic and political interests of these Central-European
countries and the harmonisation of possible actions to defend their common interests. The
cooperation – looking back to significant historical traditions – has been focusing on the
challenges in respect to the European Union, especially in the areas of common agricultural
policy, structural funds, common foreign and security policies as well as the Schengen
system. The almost identical historical and economic conditions as well as the fact that these
countries have been interrelated very closely in economic and social terms, definitely
encourage us to compare and analyse the events which have been going on in these countries.
In addition to this, another important actuality of the present paper comes from the fact that
the most important enlargement of the European Union was made 10 years ago, on May 1,
2004.58 The countries of the Visegrad group have become members – together with six other
countries – during this enlargement period. This expansion has offered a number of
possibilities for the old (EU15) and new member states (EU12) as well, which could be felt
immediately in all the sectors of the economy. The agricultural sector was not an exception,
either.59 Many researchers and producers expected that the new measures in respect to the
58

In this paper we are be not able to analyse all the economical and social effects of the accession. In many cases it is
possible to collect direct of indirect effects according to the agro trade. To understand the general connection between the
economic factors we used, beside other authors, the papers and analysis of Cameron (2005), EU Commission (2006, 2009),
Čihák and Fonteyne, (2009), Vasa (2011,) Zimmermann (2013), Belka (2013) Csaba (2014), Palánkai and Miklós (2014).
59
In this paper we focusing on just the trade process, so we analyzing any other processes, with or without any connection
with the EU-accession, which have significant effects with the evolution of the agricultural processes (Takács 2013),
technologies (Takácsné 2014) or methods (Naárné 2009, Szabó 2010).

418

Common Agricultural Policy (direct subsidies, market interventions, rural development) will
substantially improve the competitiveness, production and marketing possibilities of
agriculture in the examined countries. One of the aims of the present paper is to assess and
prove these statements.
The EU has given substantial agro-trade favours by extending the Generalized System of
Preferences (GSP), then it has created new condition system for agro-trade in the frames of
Association Agreement concluded in 1991. The second amendment to this included the
arrangement enhancing liberalization process prior to the accession. The mechanism of
favours were extended in this framework: (a) system of customs-free quotes – “four zero
solution”, (b) customs-free option without quantity restrictions – “double zero solution”, and
(c) tools of traditional customs quotes. The degree of preferences considerably increased due
to the measurements, the quantity limits decreased, thus afterwards the preferential
agricultural trade was in fact equal part of internal market, the market competition. Following
this the possibility of preferential trade in the direction of EU has become available for all the
candidate countries. Thus practically - mostly in technical sense - the agriculture of the
candidate countries has become equal part of the internal market and market competition in
the EU. Apart from this, the membership has still had substantial, even explosive effect on
foreign trade turnover, because - in addition to trade facilitation - some other, technical
legislation was also necessary to ensure the extensive trade on internal market and this
legislation could be implemented only by the EU membership. Therefore trade turnover has
inevitably grown on the common internal market extended by the integration, due to the
possibilities offered by the free flow of goods.
While in case of old EU member states the trade turnover has been expanding permanently
owing to the favours increasing gradually over the decades, the volume of trade in the new
member states has been much more modest than possible due to the restrictive measures of
the trade policy in respect to each other. This was completely changed when the EU12
countries eliminated the trade policy restrictions among each other from one day to the next
and appeared on the market of each other under the same conditions. The above factors
together give the reasons why the present paper examines the trade policy impacts in respect
to agriculture in case of the four most important countries out of EU12 group. The analysis
aims to reveal the trade policy tendencies and outcomes in regards to Visegrad countries and
the focus of research is the quantification of impacts emerging in connection with this
process.
2. Data and Methods
Since a number of papers were published in this topic reviewing the specialties of country
groups as well as the related impacts both in terms of methodology and analysis, the focus
area of our research should have been limited. As regards the analysis of other topics, many
authors referred to the development of trade relations. Out of these, for example, works by
Fertő (2003), Fertő et al. (2005) or Jámbor (2011) should be highlighted which examined the
features of general competetiveness in relation to Hungary and EU15. Recently, among
others, Bartosova et al. (2008), Bojnec et al. (2009), Savtos et al. (2010), Rajcaniova (2012),
Bielik et al. (2012), Qineti et al. (2012), Doucha (2013) analysed the specific features of
trading activities of new member states, with special regard to Visegrad countries. Authors of
some other papers examined some areas and sectors in general. Out of them, the general
methodological approach of Poór (2013) or Poór (2009) can be highlighted.
Therefore the paper sets two objectives. On the one hand, those impacts should be quantified
which demonstrate how the relative positions of Visegrad countries change in respect of agro419

trade. On the other hand, on the basis of related data we intend to evaluate the results achieved
after accession to the European Union. In the course of this, two reference points can be
distinguished. One is the goods turnover going on in relation to the different country groups
of EU, the other one is the value of trade among Visegrad countries. The previous one will
appear definitely as a reference point.
The database of EUROSTAT is used for the research. Since EUROSTAT made the annual
foreign trade data of 2013 fully public on March 18, it has become possible to examine the
first 9 years of EU membership. Since the crisis of 2008 is almost at the halftime of the
period, the consequences of member state reaction given to the crisis could also be quantified.
Two- and four-digit data are available in the harmonised system (HS) of the database
concerning the period between 2000 and 2013 are used. In many cases, in order to handle the
data properly, only the data available on the basis of aggregated product groups are used. It is
important to note that the distortions appearing due to the structure of the database and the
data service of member states could be corrected only slightly. It should be noted in respect to
the data of the examined period that Croatian values were not included because Croatia was
integrated into the EU in 2013.
The paper concentrates on the results which can be determined from practical approach, thus
it is not an aim – or only partly – to develop new methods and protocols. Therefore when the
methodology to be used is chosen, we strongly rely on the processes applied and suggested by
the Hungarian and international references – considering, of course, their possible limits and
possibilities. Out of methods used in the analysis, the simpler indices (export-import balance,
export-import ration) should be highlighted, as well as those which reveal deeper product
structure contexts in a classical way.
It has become clear during the research, that, in general, a lot of difficulties and restrictions
can affect the uniformity and reliability of data due to the characteristics of the database. Out
of these, the following should be highlighted:


Following the EU integration, in case of import, the goods coming from countries out
of EU appear as goods from within the EU since they cross the EU border and the seat
of the importing corporation is in the EU.



In case of export, entry and exit summary customs declaration should be filled only in
case of trade outside the EU, thus the control of actual turnover within EU is not
possible on the basis of customs declaration.60



The series of VAT frauds within the EU has a significant distorting impact, because
the effect of fictious turnovers within the Union is very uncertain in administration
and, consequently, in statistics. 61



Moreover, the black or illegal trade can be added to the above, because it has a strong
impact on some special product groups. The avoiding trade, however, should also be

60 It should be noted that the paper which serves to follow the movement of goods is called accompanying document in the
trade of excise goods. It had been used only in internal trade earlier, but following the EU-accession, the goods are
accompanied with this, too, in case of excise goods trade between member states, because the value added tax and the excise
duty can be recovered on the basis of this. (EUVONAL, 2012)
61 Since the Hungarian Value Added Tax was very different from the other examined countries, e.g. in case of pet food the
value of VAT is 8% in Poland, while it is 27% in Hungary, the black or illegal trade as well as series of VAT freuds are
frequent. The EU member states cannot often take successful actions against these activities, so this process strongly distorts
statistical figures in case of sugar, canned milk, sweets or other bulk, homogenous and individually not identifiable products.
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noted here, because it goes legally at union level, but it does not appear in the
statistical reports62 of the individual member states.


It should be noted that inaccuracy can be experienced during statistical data collection
too. It is also frequent in case of production values of member states and the foreign
trade turnover. For example in Hungary, the production and foreign trade data can be
compiled on the basis of 8 statistical data collections and 4 administrative data
sources. The annual production output can be determined on the basis of two data
collections. Full-range observation is made in case of business enterprises performing
agricultural activities. The statistical estimation of production outputs of private farms
is based on representative sample, which includes 30 thousand private farms - 5,3% of
all the private farms. The data of trade with member states are collected directly from
the enterprises concerned (Intrastat) while data about the trade beyond the EU
(Extrastat) come from the customs authorities. On the basis of this, the private export
or marginal flow of goods does not necessarily appear in statistics.

A lot of methods, ratios and indices were applied in the frames of the research. One of these is
the export-import balance, which clearly expresses the difference between export and import
of the country.

BE / I  x ij  mij

(1)

Where BE/I gives the sum of balance, xij, is the sum of export value of the given country, and
mij is the sum of the similar values of import.
The specific ratio of goods trade in each relation can be determined by the following
indicator.

VE / I
QE / I

SVE / I 

(2)

Where SVE/I gives the specific value, VE/I, is the total of export or import value in trade, QE/I, is
the quantity of export or import in the trade.
The third index applied in our research quantifies the export-import ratio. The ratio is the
simplest export specification index which correlates the export of the countries to their
import.
x ij

RE/I 

m ij

(3)

Where RE/I is the value of index, xij, is the sum of export items, currently the sum of export
values of the given country, while mij gives the sum of similar values of import.
The analysis also includes the calculation of Herfindahl–Hirschman-index (HHI) value of the
examined country. In the course of this, the export share of each product group is squared and
the values received are summarized. Formally, the index is formed as follows:
N

HHI   Si2
i 1

(4)

62 It is a difference in the reports of member states that data should be given above different turnover values in each country.
In case of Hungary it is 100 million HUF annual turnovers.
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where Si is the market share of given i product group. Subsequently, the value of the index is
between 0 and 1. The higher values indicate higher level of concentration. If the index is
closer to 1, the product’s concentration is higher, if it is closer to 0, the concentration is lower.
The examination is finished with the index developed by Béla Balassa for measuring the
comparative advantages. The formula of B index is the following:

B



xij / i xij
j

xij / i  j xij



xij /  j xij

 x / 
i

ij

i

j

xij

(5)

where x indicates the export, i is for the product group, j is the examined country, and,
x
subsequently, xij means the product-level, while i ij is the total export of the given
x
j x ij indicates the product-level export, and 
i
j ij
country,
is the total export of the
world or a country group. (Balassa, 1965)
The numerator and denominator of Balassa index is between 0 and 1. Accordingly, the value
of the index can be within [0;∞[ interval. If B>1, the given country has a comparative
advantage in case of the examined product, if the value of the index is between 0 and 1, we
speak about comparative disadvantage. The index is asymmetric in its structure because it is
limited only from the bottom which results skew dispersion in the positive range. The
problem is handled on the basis of revealed symmetric comparative advantage (RSCA)
developed by Dalrum et al. (1988).
RSCA 

(B  1)
(B  1)

(6)

The Balassa index was criticised from many aspects, see for example Fertő 2003, Fertő et al.
2005, or Jámbor et al. 2012. The critical approach can be the consequence of the wide-range
application of the index, even in international environment, where it served the comparison of
very heterogeneous features and market regulators. In our opinion, in case of EU27 countries,
(1) the geographical proximity, (2) similar macro-economic conditions, and (3) the nearly
identical or simultaneously concluded trade policy agreements in more countries result that
the predictability and applicability of the index can be regarded clearly sound. Owing to the
limits of the present study and the high number of reference points, we updated the index and
adjusted the B value with weighted average on the basis of the role of each product group in
the export turnover at national level, and the sum of these was calculated, according to the
following formula:
B1  

x ij

X
j

* Bi
ij

(7)

Where x is the export, i is the product group, j is the examined country. Subsequently xij is the
x
product-level export of the given country, i ij is the total export, and Bi is the Balassa
index of i product group. The value of the index is falling between 0 and 1. If the index is
closer to 1, the level of competitiveness is higher, if it is closer to 0, the level of
competitiveness is higher.
3. Results and Discussion
Concerning foreign trade, it is obvious that the EU membership has resulted dynamic
expansion in V4 countries. The foreign trade growth and - in some cases and regarding some
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product groups - the decline can be observed in the whole foreign trade turnover of
agricultural products (within and beyond EU27) The question is, to what extent can it be due
to the expansion potential on the market of the examined countries.
Figure 1 presents the values on the basis of export-import balance in regards to EU27 member
states. The values in the Figure well demonstrate that the foreign trade balance in respect to
the whole EU increased substantially only in case of HU and PL out of the examined
countries, following the EU accession indicated by the vertical line. These countries could
appear on the EU market with a number of products. It is remarkable that in case of CZ and
SK the membership did not lead to any considerable outburst, they even steadily got into net
importer position. There are several reasons behind this. The distribution and sales practice of
multinational companies and retail store chains should be highlighted. They develop larger
regional procurement markets with which they can achieve more efficient price competition.
Moreover, the production potential of agricultural sector and its importance in national
economy in these countries, as well as the volume of goods appearing beyond own use can
also serve as an explanation.
There is a very specific situation if we consider the export-import ration, where the greatest
loss could be accounted by HU. While the other examined V4 countries moved in the range
between 0,5 and 1,5, HU fell from 2,5 to 1,5 level. In spite of this, it still has the best value in
respect to the countries in the region. The export value of HU exceeded the volume of import
by 64% in 2013. In case of PL it was only 33%, while CZ and SK were almost at the same
level in 2013; they exported only 85% of the imported quantity.
Figure 1: Agro-trade balance and export-import ratio of Visegrad countries with EU27 (20002013; at current prices)
agro-trade balance (million euro)

export import ratio (%)
3,00

5 000
4 000
3 000

CZ
HU
PL
SK

2,50

CZ
HU
PL
SK

millio euro

2,00
2 000

1,50
1 000

1,00

0

0,50

-1 000
-2 000
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

0,00
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Source: own work on the basis of EUROSTAT 2014

Since we start from the presumption that the trade policy favours of V4 countries in relation
to each other had any impact only after the EU accession, it is worth quantifying these effects.
The analysis of the data clearly shows that PL and CZ could make the best use of the
economic and geographical advantages of V4 countries, on the basis of the agri-trade balance.
In case of PL, all the partners gave above-the-average values, while in case of CZ, it was
mostly SK. It should be underlined, that the shift from negative balance in case of HU and SK
started mostly after 2008. It can be explained by the approach which says that those markets
which could be reached specifically more cheaply and the importance of utilizing regional
synergies were substantially appreciated - although a bit delayed - due to the handling of
negative impacts of economic crisis.
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Figure 2: Agro-trade balance and export-import ratio of Visegrad countries with each other
(2000-2013; at current prices)
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Therefore the method of trade diversion due to strengthening of mutual relations could be
observed. The strong regional position of PL and CZ is also supported by the export-import
ratio index, which clearly shows that PL significantly “beat” the others and could build a solid
and gradually growing position. According to this index, SK and CZ shows rather the signs of
“sidling” stagnation, while HU is able to improve from its early “loser” position after a slow
regeneration.
When examining the data on external trade it is conspicuous that all countries were able to
sell products of higher price and gross value added in the EU-27 market.63 Data on export
suggest that Slovakia’s position improved the most in the examined period among the EU-27
and “V4” countries, meaning that the unit value of agricultural trade more than doubled with
respect to both comparisons (EU-27: 202 percent, V4: 216 percent). In the EU-27 Poland
reached the highest per unit export value, in 2013 it was EUR 1139 per ton. Poland was
followed by Slovakia and Hungary. The lowest value was of the Czech Republic, totalling
only EUR 435.
Figure 3: Specific changes of Visegrad countries with EU27 and V4 countries (2000-2013; euro/ton)
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However, when looking at the „V4” countries The Czech Republic had an outstanding value,
which is ascribed to the effect of the regional markets that are located geographically close
(cross-border trade induced by the distribution process of multinational companies is also
63

It is important to note that the exchange rate, the inflation and the change in the swap ration were not taken
into consideration, the basic values show current prices.

424

assumed to have an impact on the high Czech value; moreover, the distorting effect of trade
emerging due to the intentions to take advantage of tax regulations and of tax evasion might
also play a role). Thorough examination of the data enabled us to identify the underlying
reason for the high Czech value, which is its trade with the neighbouring Poland and Slovakia.
The high prices of some certain, traditionally expensive food products (e.g. tobacco, cereal
and dairy products) in these two countries were accompanied by the sudden rise in the price
of fats and oils. Prevailing unit prices in the other three countries follow the EU-27 trend,
however, the order of these countries have changed with Poland being second, followed by
Slovakia and Hungary.
From the review of individual countries, it is obvious that the product structure concentration
in case of export can also be due to the impacts of EU membership. In order to measure it, it
is worth examining the ratio of products in foreign trade turnover. Herfindahl-Hirschman
index is applied in the economic analysis for measuring the concentration of markets.
The values of countries (CZ, HU, SK, PL) and country groups (EU27, EU12 and V4)
involved in the examination are listed in Table 1. It was a priority in the construction of the
table that the degree of concentration is determined not only for country but for all the
countries concerned. Thus the comparability of states could be based.
The values of the table clearly confirm that the export cannot be regarded as concentrated in
any of the countries. It does not appear in the average of individual product categories that the
examined markets have exclusive role. By examining the relations among V4 countries, it is
obvious that the strongest values could be observed in the Czech-Polish, Slovak-Polish and
Hungarian-Polish relations. In case of the former, it concerned the period before the accession
when trade treaties were used for protection and/or support – while in case of the latter it
concerned the era after the accession. It can be concluded that the EU integration has
significantly restructured the introduction of products on the market owing to the changes of
trade barriers as well as the strengthening process of trade creation or, in some cases, trade
diversion. The figures also indicate a concentration evolving on geographical basis.
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Table 1: Herfindahl–Hirschman-index values in V4 countries in regards to export turnover with
some countries and country groups (2000-2013)
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Czech Republic
HU
0,11 0,09 0,09 0,09 0,08 0,07 0,08 0,09 0,09 0,09 0,09
PL
0,13 0,11 0,15 0,18 0,12 0,09 0,07 0,08 0,08 0,08 0,07
SK
0,08 0,07 0,08 0,08 0,07 0,07 0,07 0,07 0,07 0,07 0,07
EU27
0,07 0,07 0,07 0,07 0,07 0,07 0,07 0,07 0,07 0,07 0,06
V4*
0,07 0,07 0,07 0,08 0,06 0,06 0,06 0,06 0,06 0,06 0,06
Hungary
CZ
0,08 0,09 0,09 0,10 0,09 0,09 0,09 0,08 0,09 0,08 0,08
PL
0,09 0,10 0,09 0,10 0,11 0,13 0,12 0,12 0,15 0,11 0,10
SK
0,08 0,12 0,08 0,08 0,08 0,09 0,12 0,09 0,10 0,09 0,10
EU27
0,10 0,10 0,10 0,09 0,09 0,09 0,08 0,12 0,10 0,09 0,09
V4*
0,07 0,08 0,08 0,08 0,08 0,09 0,08 0,08 0,09 0,07 0,08
Poland
CZ
0,12 0,11 0,10 0,10 0,09 0,10 0,09 0,09 0,09 0,09 0,09
HU
0,15 0,14 0,13 0,13 0,11 0,10 0,09 0,09 0,10 0,12 0,09
SK
0,13 0,13 0,12 0,11 0,09 0,10 0,10 0,09 0,08 0,09 0,10
EU27
0,08 0,07 0,08 0,08 0,07 0,08 0,08 0,08 0,08 0,07 0,07
V4*
0,12 0,12 0,10 0,10 0,09 0,09 0,08 0,08 0,08 0,09 0,09
Slovakia
CZ
0,07 0,08 0,08 0,09 0,09 0,08 0,08 0,08 0,07 0,07 0,07
HU
0,13 0,10 0,09 0,10 0,10 0,09 0,09 0,09 0,09 0,09 0,10
PL
0,19 0,23 0,20 0,20 0,15 0,14 0,18 0,14 0,11 0,12 0,10
EU27
0,07 0,07 0,07 0,07 0,07 0,08 0,08 0,08 0,07 0,07 0,07
V4*
0,07 0,07 0,07 0,08 0,08 0,07 0,07 0,08 0,07 0,07 0,07
Source: Own work on the basis of EUROSTAT 2014

2011 2012 2013
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0,07
0,10
0,09
0,09
0,08

0,07
0,10
0,09
0,09
0,08

0,07
0,09
0,08
0,08
0,07

0,09
0,09
0,10
0,07
0,09

0,08
0,09
0,10
0,07
0,08

0,09
0,09
0,10
0,07
0,09

0,08
0,10
0,11
0,08
0,08

0,10
0,11
0,10
0,09
0,09

0,08
0,09
0,09
0,08
0,08

Note *: Under V4, we mean the turnover within the country group, which is realized with the other three
partners.

In case of 3 countries (CZ, HU, SK) out of the examined four, the values in relation to V4
strongly converge with each other, which means, that in their case, the geographical
conditions and location considerably affect the export of agricultural products, that is the
turnover beyond V4 has only a slight impact on the concentration of product groups.
By comparing competitiveness on the basis of RSCA index, improvement or comparative
expansion could be detected only in case of CZ-HU relation after the accession and in case of
SK-CZ relation during the whole period. Essentially – as regards competitiveness – the
membership was advantageous only in these relations. In addition to the analysis of
concentration, important information can be collected from the values of general
competitiveness of individual products and countries. There are quite a few indices and
evaluations for the quantification of comparative advantages. In this regard, the index applied
in analysis is related to Béla Balassa. A lot of versions of the index have been created during
the last decades. In the current work, the original formula is used for examining the impacts
on competitiveness in connection with the turnover of V4. Following the correction of
asymmetric disproportion of Balassa index, the RSCA indicator gives comparable values.
Aggregated values were needed for the country-level comparison. The values by the
individual countries were received on the basis of RSCA values aggregated according to the
weight of product groups within total trade turnover. The values of RSCA index corrected at
country level are listed in Table 2 which clearly shows how competitiveness changed at
country level.
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Table 2: Aggregated values of RSCA index examined in some relations of V4 countries, (20002013)
2004

2005

2006

2007

2008

2009

Czech Republic
0,167
0,149
0,112
0,096
0,104
0,134
0,001
0,001
0,053
0,064
Hungary
CZ
0,239
0,251
0,267
0,280
0,270
0,247
PL
0,201
0,251
0,173
0,102
0,119
0,134
SK
0,166
0,155
0,206
0,168
0,120
0,140
EU27
0,006
0,007
0,004
0,002
0,002
0,002
V4
0,163
0,177
0,165
0,132
0,100
0,104
Poland
CZ
0,099
0,078
0,071
0,051
0,066
0,078
HU
0,209
0,210
0,184
0,179
0,174
0,174
SK
0,111
0,094
0,100
0,076
0,076
0,090
EU27
0,005
0,005
0,008
0,004
0,002
0,004
V4
0,110
0,095
0,072
0,061
0,066
0,073
Slovakia
CZ
0,056
0,052
0,054
0,040
0,042
0,093
HU
0,051
0,067
0,074
0,041
0,076
0,052
PL
0,226
0,203
0,211
0,197
0,187
0,148
EU27
0,003
0,001
0,001
0,000
0,000
0,000
V4
0,024
0,016
0,010
0,013
0,013
0,014
Source: Own work on the basis of EUROSTAT 2014
HU
PL
SK
EU27
V4

0,092
0,186
0,092
0,004
0,044

0,116
0,128
0,117
0,003
0,067

0,119
0,100
0,090
0,002
0,037

0,149
0,079
0,104
0,001
0,044

2010

2011

2012

2013

20042011

0,142
0,087
0,087
0,001
0,043

0,145
0,087
0,089
0,001
0,046

0,152
0,098
0,081
0,001
0,043

0,104
0,118
0,081
0,001
0,053

0,012
-0,067
-0,012
-0,003
0,008

0,174
0,118
0,128
0,003
0,078

0,132
0,089
0,102
0,004
0,048

0,124
0,093
0,098
0,004
0,051

0,131
0,083
0,087
0,002
0,051

-0,108
-0,118
-0,079
-0,004
-0,112

0,065
0,114
0,076
0,003
0,061

0,082
0,091
0,087
0,004
0,066

0,084
0,098
0,100
0,005
0,074

0,084
0,093
0,116
0,004
0,079

-0,016
-0,116
0,005
-0,001
-0,030

0,071
0,042
0,119
0,000
0,009

0,094
0,044
0,121
0,000
0,011

0,064
0,044
0,121
0,000
0,011

0,068
0,060
0,104
0,000
0,017

0,013
0,010
-0,122
-0,003
-0,007

Note *: Under V4, we mean the turnover within the country group, which is realized with the other three
partners.

In regards to the examination of countries, higher values can be observed in the period before
EU accession due to the more efficient market protection measures. In addition to this, it is
true for all the countries that the gradually introduced trade policy facilitations, preparation
for EU membership and the consequent changes of trade relations resulted the reduction of
the index value year by year until it was stabilized at a low level. In other words the
competitiveness – or at least the market dominance – decreased in relation to markets.
It is clearly evident that nearly the same value changes can be observed in case of CZ and SK
in the turnover of V4 countries among each other. In case of PL and HU, the decline was
more significant, but these two countries show similar tendencies. Towards EU15, due to the
formerly stronger relations, the competitiveness declined less compared to CZ and SK.
The picture is more sophisticated in regards to pairs of countries. Concerning the whole
period the greatest decline in competitiveness could be observed in the relation of PL and HU.
The value of index dropped almost to its third. In addition to this, the strongest deterioration
was seen in the Slovak-Polish, Polish-Slovak and Slovak-Hungarian relation. It is very
interesting that the Slovak and Polish relation mutually declined. It can be presumed that the
possibility and consequence of market opening, the often parallel processes of trade diversion
and trade creation resulted an almost identical agricultural foreign trade structure in the two
countries. Following the accession, no substantial restructuring could be detected in most of
the countries. There are, of course, some exceptions, because the Czech-Hungarian relation
turned and resulted the greatest change of value. In this regard, the Slovak-Hungarian and
Polish-Slovak turnover should also be mentioned because significant restructuring (sometimes
427

80% (PL-SK) or 90% (SK-HU) compared to the value of the whole period) could be observed
even after EU accession.
4. Conclusion
As regards Visegrad countries, the integration into the European Union in 2004 resulted wider
agro-trade possibilities, as well as difficulties from many aspects. The elimination of the
former customs duties and other trade barriers instantly led to a growing trading activity. The
expansion of trade turnover was inevitable due to the free flow of goods on the common
internal market which was developed after the integration. The trade turnover - which was
gradually increasing in case of old EU member states – has grown strongly and within a very
short time in the relation of neighbouring countries.
Our examinations have demonstrated that the value and volume of agricultural foreign trade
turnover of V4 countries has substantially expanded due to the changes which have occurred
in the last 12 years. Within this, the expansion on the market of the EU27 is determinant and
also enforced by the favourable tendencies that could be seen on V4 markets. The analysis has
also pointed out that the trade balance had positive tendency only in case of Hungary and
Poland, while in the turnover within V4 only Slovakia could present negative, although
improving, values. The mutual trading of goods within Visegrad countries had key role in the
expansion of trade turnover. It can also be concluded that the market concentration in case of
some products and some countries decreased owing to the impact of common internal market
and the strengthening of internal market competition. As regards the examined relations, it
was confirmed that this process was associated with the decline of comparative advantages
and the strong convergence of values in case of some relations. It should be noted that the
period of time preparing for common market operation prior to the accession considerably
affected the values. In spite of the generally increasing trading activity, the comparative
values improved only in case of Slovakia and the Czech Republic for the whole period, while
the value of competitiveness decreased in the other relations. Thus the EU membership has
created market and a number of possibilities, but – according to our examinations – these
could not help to improve the values of competitiveness of countries.
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Abstract
The goal of this article is analyzing consumer behavior of Czech households with an emphasis on food
consumption.The food expenditure is a very important item (22% of total consumption expenditure on
average) in all statistically monitored units of Czech households. The analysis is carried out in
relation to the theoretical concept of general economic theory of consumer behavior. Available
statistical data are used on the practical-application level. The results of the analysis reflect the effect
of key economic factors (especially purchasing power of population, price of food and its relation to
expenditure on other essential goods, advertising and food quality and availability) on the nature of
food consumption in the Czech Republic in the context of the current situation of Czech economy.
Key words: consumer, foodstuff, household, consumers´ behaviour, food prices, the Czech Republic
JEL Classification: E21,Q11,Q13

1. Introduction
On the threshold of the third millennium, the Czech Republic, as well as the whole of Europe,
struggles with consequences of the economic and financial crisis and the economic recession.
Concerns and uncertainty about future expectations persist among the consumers, and it also
reflects in the fact that more and more consumers change their shopping habits. The
unfavourable economic situation of many households caused by lower revenues on one hand,
and rising prices of goods on the other force the consumers to save and reduce their final
consumption expenditure, including expenditure on food. Consumers are thinking more about
their spending, actively and critically evaluate the quality of goods in stores when shopping,
are wary of the increasingly aggressive rhetoric of established brands and often prefer
alternative options of shopping, or eventually grow food themselves. It can be stated that
although the consumers are disappointed with the current market situation, they are also more
demanding and are willing to invest much more energy into their purchases in order to find
goods and services acceptable not only in terms of price but also quality. This assertion is
confirmed as the results of extensive sociological survey of the Czech Agriculture and Food
Inspection Authority from 2013. The survey involved more than a thousand consumers. When
asked what criteria the customer selects food choice, a total of 64% of the respondents said
taste of the product, a total of 42% of respondents said the country of origin of the product
and a total of 40% preferred brand manufactured. The survey also confirmed that the Czech
customer is the price of goods is still of great importance. In 63% of respondents said cost as a
criterion for buying food in the first place. The survey also shows consumers shift away from
large chains and shopping trend goes in favor of discounters and retail stores. In connection
with adulteration of foodstuffs and sophisticated capabilities of making food substitutes, the
companies themselves and their behaviour in relation towards the society make their way to
the forefront as well. The so called Corporate Social Responsibility (CSR) and broader
aspects of the application of business ethics play a very important role today in terms of
consumer consumption and food quality. In the aforementioned context, the subject of this
article is the analysis of consumer behaviour of Czech households with emphasis on the
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development of food consumption. Using theoretical concept of general economics and
available statistics, we analyze food consumption in the Czech Republic in relation to the key
economic factors that currently affect it.
2. Material and methods
Household consumption expenditure is the key indicator for measurement and interpretation
of national accounts aggregates, in particular GDP measured by expenditure. In general,
consumer behaviour of the population is determined by various factors. According to Keynes’
economic theory, “the fundamental psychological law, upon which we are entitled to depend
with great confidence both a priori from our knowledge of human nature and from the
detailed facts of experience, is that men are disposed, as a rule and on the average, to increase
their consumption as their income increases, but not by as much as the increase in their
income.” (1963, p.116) In other words, as the income of population grows, so does the
proportion of population’s saving, while the consumption expenditure declines (mainly
expenditure on food). Although the conclusions of Keynes’ theory of consumer behaviour
have been accepted, their validity is limited only to a short period of time. Already after the
World War II, the American economist Simon Kuznets came to conclusion that the average
propensity to consume was more or less constant during the reference period, despite
substantial income growth based on long-term data (for 1869-1938) on the development of
consumption and national income in the United States. This discrepancy between empiricism
and theory has been resolved by modern day theories of consumer behaviour with validity for
a long period. An example of alternative explanations of consumer behaviour of the
population is Friedman’s permanent income hypothesis. The permanent income is the average
expected long-term income that does not depend only on expected income from work but also
on the expected income from held assets. The amount of permanent income is affected by the
current and past amount of income (so called adaptive conclusions). Thus, the consumption of
the population grows proportionally to the expected disposable income in long-term.
Although the key determinant of economic power in terms of economic theory is the
purchasing power of population, it is necessary to take into account other factors as well
during the analysis of food expenditure of population. First and foremost it is the price of food
and its relation to expenditure on other essential goods. Furthermore, it’s the eating habits tied
to a particular territory and geographical space that influence consumer preferences. The
consumption of food is increasingly influenced by human migration and tourism, health
education, advertising and food quality and availability. The real statistical practice
understands the population consumption in terms of statistical surveys as their expenditure on
non-durable goods (e.g. food, beverages, newspapers, tobacco, etc.), durable goods (e.g. cars,
electronics, furniture, etc.) and services (e.g. transport, education, recreation, etc.). It we focus
on the food consumption statistics, it can be stated that the Czech Republic has a long
tradition, when already after the establishment of the Czechoslovak Republic (1918) the
statisticians began to monitor the consumption of cereals in terms of flour and bread, focusing
on the consumption of meat, alcoholic beverages, potatoes and sugar. They also paid great
attention to consumption of imported food, such as rice, tea, tobacco, seafood, cocoa and
tropical fruits. This statistic has gradually been extended to the requirements of professionals
ever since and it noted a number of substantive changes. Currently, the calculation of food
consumption is based on the balancing method, where the consumption of individual food
items is calculated as the average per capita. Input data for balancing consist mostly of data
from agricultural production, manufacturing industry and foreign trade data, while statistical
surveys data by the Czech Statistical Office (CSO) form only a portion of the input data.
Major providers of further data are food associations and interest organizations. In this
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context, it should be noted that there is no binding EU classification for food consumption
statistics. Individual food consumption items are arranged for the use of CSO so that their
classification is as close to the first two sections of the CZ-COICOP classification (Czech
version of the international COICOP, Classification of individual consumption by purpose) to
ensure international comparability of the statistics. Statistics of food consumption consist of
two core divisions: 01 – Food and non-alcoholic beverages and 02 – Alcoholic beverages and
cigarettes. These sections are further divided into other groups and subgroups.
3. Results and discussion
In the Czech Republic, final consumption expenditure represents the highest share of GDP in
long-term (about 51%). Although it is a relatively normal figure within Europe, in the U.S., it
constitutes up to 70% of GDP. Despite that, it can still be said that it is the consumption of
Czech households that pulls the Czech economy in long-term. Composition of Czech
households in the period shown in the following chart (Figure 1). The chart shows that
although 55% of Czech households accounts so-called employees households is rapidly
growing proportion of pensioner households.
Figure 1: Structure of Czech households in 2012 (in %)
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Allocation of consumption expenditure of Czech households in 2012 is shown on the
following graph (Figure 2) from which it is clear that in all statistically monitored units of
Czech households, the food expenditure is a very important item (22% of total consumption
expenditure on average). Current statistical data (2012) show that final consumption
expenditure of households have decreased significantly in 2012, which is of course reflected
in the GDP that dropped by 1.2% in given period. Although consumer confidence in the
Czech economy began to gradually rise from the bottom values since mid-2012 and the trend
of decline mitigated, this fact has not reflected in development of household consumption. On
the contrary, the final consumption expenditure of households significantly aggravated
quarterly (-1.7%, -3.4%, -3.9% and -4.1% in the fourth quarter). Reduced consumption
expenditures of Czech households (-1.8% year on year) thus had the greatest negative impact
on the Czech economy. These declines are historically unprecedented within Czech economy.
According to economists, it was the deepest decline in expenditures of Czech households, as
the expenditures declined by 3.5% at constant prices in 2012. It is interesting that in 2012,
only households in Portugal (by more than 5%) and Italy (by more than 4%) limited their
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expenditures more than those in Czech Republic. These are the deepest declines of household
expenditure within Europe in the context of the last fifteen years. When it comes to food
consumption in the Czech Republic, it is mainly influenced by ongoing changes in the
production of livestock and crop production (lower production of beef and pork and lower
harvest of fruits and vegetables in 2012) but also by numerous scandals associated with the
quality of food. It is certainly alarming that five dozen people already died from the
consumption of spirits poisoned with methanol in Czech Republic.
Figure 2: Structure of consumption expenditure in Czech households in 2012 (in %)

(% of income;;; Food and non-alcoholic beverages; Clothing and footwear; Housing, water, electricity, fuels;
Transport; Recreation and culture; Restaurants and hotels;;; Categories: Households, Employees, Sole
proprietorship, Unemployed, Retired w/o economically active members)
Source: ČSÚ. Vydání a spotřeba domácností, statistiky rodinných účtů za rok 2012 – domácnosti podle
postavení osoby v čele, podle velikosti obce, příjmová pásma, oblasti [cit. 2013-03-03]. Available at:
http://www.czso.cz/csu/2012edicniplan.nsf/p/3001-12

However in long-term, key determinant of food consumption in the Czech Republic are their
prices. In 2012, food prices increased due to the rising costs of energy, seed, feed, fertilizer
and chemicals for treating animals and plants. Despite the gradual weakening of the annual
growth in consumer prices during the year, with average inflation of +3.3%, the price increase
has reached the highest level in four years. Together with the cost of living, it was the food
prices that increased most significantly (+6.6%, especially fish, meat, potatoes, dairy products
and eggs) as well as non-alcoholic beverages which increased by one tenth year on year.
Consumer prices indices by production sub-categories are shown in the following chart
(Figure 3). The reduction of annual rise of prices of food and non-alcoholic beverages resulted
in slower growth in prices of bread and cereals, meat, fruit and vegetables. On the other hand,
there was an accelerated increase of prices of milk, cheese, yogurt and other dairy products.
Prices of potatoes were still significantly higher (by 71.8%) in the 4th quarter of 2013
compared to 4th quarter of the previous year. In line with indicators of consumer confidence,
the sales of food decrease at steady rate in the Czech Republic, regardless of the type of store
(-2.4% in 2012). The decline in retail sales of food in the Czech Republic is already not only
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below the EU average (-0.9%), but also below most of neighbouring countries (e.g. Germany
+0.2%, Austria +0.8%, Poland and Hungary -1%). Thus, it can be said that during the
analyzed period, the inflation together with low indexation of pensions and small wage
growth in most sectors (real wage in Czech economy fell by 0.9%) caused the downturn in
consumer behavior of the Czech population during the analyzed period.
Figure 3: Indices of consumer prices of selected food items
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Although the further development of food expenditure in Czech households can be only
estimated, available statistical data indicate a continuing negative trend, especially in the
context of the expected impacts of the CNB’s devaluation of the currency, which led to a
price increase of imported food.
4. Conclusion
Current trends in food consumption in the Czech Republic are a reflection of the difficult
economic situation in the country as well as the ongoing economic recession. Due to the
austerity measures, the Czech households cease to buy more expensive food and prefer a
product range of lesser quality. The price of food has again become an important marketing
factor that affects consumer demand. This fact has been flexibly reflected especially by
international chain stores with their wide range of foods of different price (but also different
quality) categories. An example of an extensive exchange of Polish food for German. Imports
of German food today in total food imports into the Czech Republic the share of 25%. On the
other hand, Polish food imports into the Czech Republic is slowly declining. However, in
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Europe, Polish food exports increased over the past ten years, nearly five times. Food prices
in the recent period co-determine lower food expenditures and qualitative changes in the
structure of the consumed food. The consumption of bread, beef, pork, eggs, fresh fruits and
vegetables, including potatoes) significantly decreased, while conversely, the consumption of
biscuit and wheat pastry, poultry, exotic fruits and cheeses increased. The growing foreign
competition together with the unfavourable economic situation increases the pressure in the
corporate sector, where the pursuit of profitability or even mere survival increasingly comes
into conflict with the requirements for quality production. We are thus increasingly witnessing
the detected cases of food adulteration, as measures of stricter and more frequent food
inspections were taken in the Czech Republic, and the Czech Agricultural and Food
Inspection Authority imposed fines for over 64 million in 2013. A positive factor of
mentioned negative trends is the active attitude of consumer institutions and consumers
themselves, who are increasingly aware that it is not the quantity but the quality of food and
nutrition that is one of basic indicators of living standards.
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Abstract
Marketing tool is a mean of communication with a customer and a customer plays the most
important role. Using the right marketing tools can make your brand special – different from
the others. Doing marketing research helps companies to know their target group - customers
that really buys or want to buy their products. Asking the right question in marketing research
can help them to use the right marketing tools. In many cases it means to spend marketing
budget the way the will truly communicate with their target group. Then there is just a short
way to be successful – in our case in wine field.
Keywords: marketing, marketing mix, promotion, research, success factors
1. Introduction
A frequent question in the case of corporate research is how to run a business to be successful.
These latter matters were dealt with in the past several theorists. In the past, various analyses
conducted, which aimed to define the factors that lead to the success of the company.
Success of enterprise issues were also addressed by the officers of the U.S. consulting firm
McKinsey Thomas J. Peters and Robert H. Waterman, who based on their own experience
and their own observations of successful American businesses and defined factors of success.
Analysis of indicators carried out over a period of twenty years, and based on observations
fixed eight success factors for enterprises, which ranked as follows:
Active behaviour, which meant creative efforts focus on productive executives, substantial
activity managed teams. Recommended are informal, quick and effective ways of tackling
team and their immediate implementation. Condemn the endless analysis, after circulation of
messages scrolling tasks and responsibilities of the various commission.
The second one is a customer orientation, where thriving businesses to monitor, evaluate
and respect the customer needs, respond to the wishes and requirements of the users of their
products, being in a constant contact with their customers, providing quality work to the
customer , which is a part of the culture business. A lot of innovative companies gain their
best ideas for products from customers. They come from observation and listening the
customers.
Autonomy and entrepreneurship, which represents a considerable autonomy given to
executives and organizational units. Management accepts sharing experiences and exchange
managers and subordinates. Significant driver of active proceedings worker motivation,
material stimulation and internal competition or internal business. Successful companies do
not seek to keep their employees on a tight leash, and so hinder their creativity.
Productivity as a credit of people where the source of success is not capital and know-how,
but the workers. In their recommendations, enterprises should increase labour productivity,
not only modern technology and organization, but the active participation of all employees in
the company's activities. This requires that all personnel are aware of the objectives of the
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enterprise and creating the awareness among workers that their work is important to the
success or failure of the enterprise.
Practical aspects of enforcement, focus on values – that means companies are encouraged to
focus on those activities in which the predetermined percentage to the objectives of the
enterprise.
Staying with the knowledge - what the enterprise know, the best is to keep with activities
that the company knows and is good in, casually not to leave their marketing position in the
market. Be true to tradition in many cases.
Creating a simple organizational structures in which there are just a few management
levels with a tiny administration , but with powerful management. The number of companies
with billion dollar turnover has fewer than 100 employees. Basic organizational structures are
prefered, matrix organizational structure was refused by with many companies.
Concentration of corporate leadership which represents the purpose of the delegation of
decision-making powers and responsibilities of the articles that have the best qualifications
for the performance of business tasks. According to the recommendations, it is necessary to
establish a clear, for all employees centrally based and binding strategy - set of objectives and
methods to achieve them, but use different options while its flexible implementation of
decentralized decision-making authority and ownership on the proceedings. The most
successful companies are managed either centrally or decentralized.
Of these factors, the success of an enterprise can draw conclusions underlying its sales
activities. These are mainly the following conclusions:
a) The market is characterized by successful companies that have a fixed profile that is with
customers and co-workers established and recognized.
b) Corporate governance can be successful in the long term, when its activities focused on
meeting the needs of current and potential customers. Therefore, a systematic review of
market structure and behaviour of the participants must be the primary business objectives.
2. Data and methods
The purpose of this study was to determine which marketing tools have the greatest influence
on Slovak respondents´ decision to purchase wine. During the autumn of 2013, a face to face
questionnaire was distributed and collected from 720 respondents. The subjects for this study
were selected using a convenience sampling method. The main population for research was
18 years and older people living in Nitra and its surroundings. To standardize responses, the
close ended questions were used. Using of close ended questionnaire also ensured easy
analysis of data. The results were evaluated in SPSS software program. Frequency
distributions and cross tabs were used to analyse data.
According to Table 1, considering the demographic segmentation of survey participants, 48%
of consumers were men, 52% were women, 30% were between 18-24, 24% were 25-35, 16%
were 36-45, 18% were 46-55, 12% were 56 and older age. 33% of all respondents graduated
from university, 62% had secondary education and 5% were primary school.
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Table 1: Demographic Segmentation of Survey Participants
Gender
Male
Female
Age
18-24
25-35
36-45
46-55
56 and more

48%
52%

30%
24%
16%
18%
12%

Residence
City of Nitra
Other
Nowadays you are
Employed
Unemployed
Student
Maternity
leave
Retired

54%
46%

53%
11%
23%
4%
9%

Education
Primary
Secondary
Higher

5%
62%
33%

Number of household members
1
2
3
4
5
More than 5

13%
15%
29%
34%
5%
4%

Source: Own questionnaire survey

3. Results and discussion
Marketing research can be defined as the process of gathering, recording and analysing the
data related to certain products and services. This need for market research is derived from the
concept that only by understanding the needs and wants of the target audience and by
effectively meeting them, you will be able to achieve the organizational goals and surpass the
competition in the specific market. Thus, arises the need to collect data about the customers,
competitors, and other forces in the marketplace. This data in turn is collected and analysed to
make relevant marketing decisions, be it in relation to setting up a business, developing a
product, creating a brand or coming up with an advertising campaign.
The aim of the marketing research was to find out if people know wine producers in Nitra
region, if they usually buy wine products and how they get to know about products or
marketing activities that wine producers prepare. 77% of all respondents know wine
producers in our region and 78% of asked said that they buy wine products from our region. It
is very important to know that nowadays people prefer buying Slovak wines, because you can
buy a lot of foreign brands in our shops and supermarkets that are sometimes even cheaper. In
last few years people got used to do the shopping activities in shopping malls, where they can
find not only a variety of wines in supermarkets, but also in vineries.

1: man, 2: woman

1: 18-24, 2: 25-35, 3: 36-45, 4: 46-55, 5: 56 years and more

In terms of gender men and in terms of age respondents from 36 to 45 years prefer buying
wines from Nitra region. That means the target group for wine producers in Nitra region is a
man in productive age. Wine producers should think about which marketing tools are the best
to address the information to their target group – in this case man in productive age.
439

Figure 2: How do respondents get to know about new wine products?
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As we can see in Figure 2, the most important marketing tool is „word of mouth“. People still
believe the most their families and friends and recommendation from them. In this field also
internet and online marketing has an important role. Using social media is very popular and
cheap so entrepreneurs should think about to create a profile that will promote their brand.
Figure 3: How do respondents get to know about new wine products?
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In terms of gender, men are informed about new wine products mostly from newspaper and
internet, women prefer magazines, television and references from their family and friends.
The target group in wine field in our region is a man in productive age, in this case
entrepreneurs should more promote their products in newspapers and via internet. The best
way is to use social media such as Facebook fan pages.
Figure 4: What is your favourite wine product?
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Last few years people drink wine more than in the past and this trend shows that wine
producers will have the opportunity to sell more. It´s important to know what kind of products
people prefer the most. Most of the asked said, that they prefer white wine, but 187
respondents said, that they drink rather red wine. On the third place was sparkling wine, next
rosé and 38 asked said, that they prefer wine spirit, which people usually choose during
special occasions.
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Figure 5: What is your favourite wine product?
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The largest differences in popularity of wine products in terms of gender were observed in
case of wine spirit which is preferred by men, even the price is much higher than in regular
wine products. Rosé and sparkling wine are preferred by women. This trend is measurable last
year not just in Western Europe, but also in Central Europe rosé became one of the most
favourite alcohol drinks. Women in Slovakia still prefer more sparkling wines instead of
champagne. The reason is price but also variety in Slovakia plays an important role in their
decision.
Figure 6: Where do you usually buy wine products?
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Slovak people mostly buy wine in supermarkets and prefer wine that costs from 6€ to 10€. In
foreign countries wine lovers usually prefer buying wine in specialized wine shops. In past
few years the trend of wine shops also came to Slovakia but people still didn´t get used to it.
They prefer to buy low-cost wine in supermarkets during their usual purchases.
Figure 7: How much do you usually pay for wine products?
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441

Figure 8: Willingness to pay for wine products
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Men and age category from 25 to 55 years are willing to pay more for wine with higher
quality. This research shows us that wine producers need to pay attention to this target group
– men in productive age. As shown in Figure 3, the best way how to communicate with this
target group is via newspaper and internet.
Some wine producers used to organize events that help to promote their products. The most
popular are wine tastings with special programme or Open days, during which the customers
can see where companies produce their products. Respondents mostly get to know about these
events from family and friends, print media and internet.
Figure 9: Do you attend events focused on wine?
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67% of our respondents said, that they do not attend events focused on wine such a wine
tasting or exhibitions. Only 33% attend this kind of events. As we can see, people do not pay
attention on events and they don´t want to be informed about them (Figure 10).
Figure 10: Do you want to be informed about new products or marketing activities?
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442

80%

100%

no

Most of our respondents in the questionnaire said that they don´t miss any product in wine
market (Figure 11). Just 4% said, that they want to see in our supermarkets new products such
as stum, flavoured wine or flavoured sparkling wine.
Figure 11: Is there a wine product missing in the Slovak market?
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4. Conclusion
The importance of marketing research is to make marketing decisions. This research helps the
companies to make a decision about the product or marketing tools they use. Sometimes
a marketer working in wine field might believe that the new product is useful for the
customers. However, research may show that customers do not need a product or people do
not want to attend the event they want to organize. Similarly good research strives to provide
options for the successful introduction of new products and tools. This makes the market entry
of a new wine product or event less risky. Marketing research helps in understanding
competitor information such as their identity, marketing network, customer focus and scale of
operations. This helps in surviving and in certain cases, even leaving behind the competition –
even foreign brands in wine field. Moreover, with market research you can also help to
understand the under-served consumer segments and consumer needs that have not been met
– every entrepreneur need to know the customer opinion.
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Abstract
The current CAP reform offers a substantial choice of options for nationally shaped direct payments
system. This should lead to implementation of a system that is suited to the needs and developmental
strategy of the agriculture at the MS level.
This paper discusses some of the possible shapes of the direct payments system that could be
implemented in Poland and assesses their impact on the level of public support received by different
types of farms trying to answer the question of the optimal allocation of public resources assigned for
the Polish agriculture. Lacking clearly stated policy objectives at both the EU and national level it is
impossible to assess the impact of different scenarios. It seems that the scenario with the simplest
system being at the same time the most similar to the current one would be most neutral to the
development of the Polish agricultural sector.
Keywords: agriculture’s development, CAP direct payments, funds allocation.
JEL Classification: Q18, Q14, H23, H25

1. Introduction
Direct payments are the key instrument of the EU common agricultural policy (CAP). The EU
regulation no. 1307/2013 stipulates the shape of the new system of direct payments that is to
be in force in the 2015-2020 period. This regulation envisages numerous changes in the direct
payment system.
Direct payments introduced in the EU in 1993 after the CAP’s McSharry reform have already
undergone many changes. In recent years there have been two systems of implementing direct
payments: Single Payment Scheme (SPS) and Single Area Payment Scheme (SAPS).
Poland became the EU member in 2004 and since that year SAPS system has been used. This
meant equal rate of payment for all the beneficiaries. Thus, no type of farms was favoured by
this system as there was no reference to the current or former type of production.
The new system offers several new titles of payments, some optional and some obligatory for
implementation in member states. The shape of the new direct payment system in Poland has
not been presented yet. The wide choice of new payments provides a possibility of creating a
more nuanced support policy. Therefore, Poland’s decision makers have to weight advantages
and disadvantages of different scenarios for the implementation of direct payments.
The impact of subsidies on agricultural production, income distribution and input allocation
are often subjects of research studies. In the EU the issue of fairness and justice in the
allocation of direct payments is also investigated in the literature, but most of the analyses are
focused on the allocation among member states, not single farms.
In the EU direct payments were introduced as a compensation mechanism for previously
applied policy instruments of price support. Therefore, they were based on historical reference
to production. After the 2003 CAP reform the historical coupling with production has been
gradually decreasing. In the new member states (NMS) there has never been any relation
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between production and basic direct payments. The current reform introduces new rationale
for direct payments linking them with provision of public goods. Yet, the so called greening
of this CAP instrument is only partial as the payment for practices beneficial for the climate
and the environment amount to 30% of the allocation for direct payments.
The aim of the paper is the answer to two questions: 1. What can be considered as an
improvement in the allocation of direct payments in Poland?; 2. Can the new direct payment
system lead to an improvement in the allocation of public support?
The main section of the paper – Results and Discussion – consists of two sub-sections. The
first one present’s literature review of the impact of direct payments on agriculture and the
problem of fairness in the distribution of this policy instrument’s resources. The second subsection analyses the possibilities for an improved allocation of direct payments in Poland
given by the regulation 1307/2013.
Given the length limitations of this paper the presented issues are only briefly sketched
leaving much room for more in-depth studies.
2. Data and Methods
The paper is a combination of a literature review and an empirical study. The literature review
is based on the results of the studies conducted so far within a wide range of problems related
to direct payments and their impact on agriculture and economic situation of farms as well as
rationale for implementing this policy instrument. The empirical study uses FADN data for
Poland. In this part the impact of different scenarios of implementation of new direct system
in Poland on economic situation of various types of farms and their subsidization level are
assessed.
The analysis presented in the paper concerning the optimal shape of direct payments in
Poland should serve just as a signpost in which direction Polish decision makers should turn
to look for the most effective use of the available EU funds. Therefore the study is based on
the Polish FADN data for average farms in all four Polish FADN regions according to the
type of the agricultural activity conducted.
Due to the phasing-in system agreed in the accession treaty in Poland and other NMS the
level of direct payments was gradually increasing to reach 100% in 2013. Therefore, the
analysis covers only the last year for which FADN data is available, i.e. 2012, as it is the most
suitable comparison to the level of support that would be available in the period 2015-2020.
The study is limited to only some optional titles for payments envisaged within the regulation
1307/2013. Under the analysis are only redistributive payments and system for small farms as
these two options would be relevant to the largest number of Polish farms.
The limitations of the statistical data and method used are well known to the author. As it has
already been mentioned the study is to show the direction for further studies and comparison
of the impact of different shape of the new direct payments system on farms depending on
their size and type of production.
3. Results and Discussion
3.1 Impact of direct payments on agriculture
The problem of direct payment rates appeared in the public debate at EU level with the
accession of the countries of Central and Eastern Europe in 2004 (Kagan et al., 2013). Yet,
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with the current reform this problem reappears also at the member state and regional level.
Clearly the farming conditions in the EU even within a given region often vary substantially
providing a rationale for differences in the rates of direct payments. The same applies to
farming productivity. To make the allocation more objective Kagan et al. (2013) propose
allocation of direct payments based on the amount of operating surplus obtained per unit of
the farmers' own labour and its relation to wages in the national economy. Such approach
would refer to one of the basic CAP objectives - providing farmers with incomes comparable
to nonagricultural income.
Direct payments are the policy measure that leads to less market distortions than price
support, especially if it is decoupled from production (Dewbre et al., 2001). The literature on
direct payments is generally focused on their impact on farm total factor productivity,
agricultural production, input allocation and income distribution (Rizov et al., 2013). In case
of the current changes in the direct payments system in the EU the most relevant part of these
studies seem to be the ones relating to income distribution. Such studies generally use Gini
indices (Deppermann et al., 2013). However, there analysis of the expected impact of the
current changes in the EU direct payments system has not been studied in depth, yet.
Despite receiving the same rate of direct payments Polish farms differ substantially in the
level of the subsidies they obtain and in their efficiency. The differences are strongly
correlated with the type of agricultural activity conducted, which is interlinked with the
agricultural area owned by a farmer. Yet, there are also substantial regional differences that
are a result of historical conditions that influenced the size of average farms in each of the
Polish FADN regions.
Table 1 presents some of the indicators proposed by Kulawik and Płonka (2013) for
measuring efficiency and the level of subsidies in agriculture. Share of gross margin in
agricultural production is calculated as a share of direct margin in agricultural production,
where agricultural production is a sum of plant and animal production (FADN symbols:
SE135 + SE206) and direct margin is a difference between agricultural production, direct cists
and direct costs of forestry production (SE135 + SE206 – SE281 – SE331). The higher the
indicator’s level the lower the level of direct costs in the production and thus the higher the
efficiency of conducted agricultural activity. In 2012 the least competitive farms in Poland
were the ones specializing in granivores. The highest value of this indicator was observed in
the case of farms with other permanent crops.
Cash return on own capital is calculated as a share of cash flow 1 (SE 526) to average level of
own capital in a given year (SE501 in n-1-year + SE501 in n-year/2). The lowest return on
own capital was seen in mixed farms and the highest in fieldcrops and horticulture farms.
Subsidy level I is calculated as a share of the sum of subsidies (SE605 + SE406 + SE407;
SE605 – total subsidies – excluding on investment; SE406 – subsidies on investments; SE407
– payments to dairy outgoers) to agricultural production. The differences in the value of this
indicator are much higher than in the case of the two already described indicators, what shows
not only the value of subsidies compared with the value of production but also the value of
production per 1 ha of agricultural land. Therefore, the highest value of this indicator is
observed in other grazing farms.
Subsidy level II is calculated as a share of the sum of subsidies (SE605 + SE406 + SE407) to
farm net income (SE420). This indicator shows the role direct payments play in farm
incomes. The highest value of this indicator was, as the previous one, observed in the case of
farms specializing in other grazing animals. In two of the FADN regions the indicator
exceeded 100%. This means that without direct payments these farms would have recorded a
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loss. This shows lack of competitiveness of this agricultural sector and its high dependence on
public support.
All the indictors presented show a higher diversity among types of production than among
FADN regions. This indicates that the economic situation depends on the specific features of
a given agricultural product’s market than on regional conditions.
There was a strong negative correlation between cash return on own capital and of the
indicators of subsidy level. The Pearson correlation coefficient reach in these cases -0.67 and
-0.74 respectively. The correlation between share of direct margin in agricultural production
and both subsidy indicators was much lower, reaching -0,2 and -0,38, respectively. It should
also be mentioned that the correlation between the two efficiency indicator was only 0.27,
showing that these two indicators emphasize different aspects of economic situation of the
studied farms.
Table 1: Chosen indicator of Polish farms’ efficiency and subsidy level (2012 FADN data)
Farm type

Fieldcrops

Horticulture

Other
permanent
crops

Milk

Other
grazing

Granivores

Region

Share of direct margin in
agricultural production

Cash return on
own capital

Subsidy level
I

Subsidy level
II

785

63,3

16,4

25,8

62,5

790

64,9

12,1

21,8

52,0

795

69,3

11,6

28,5

54,2

800

68,3

13,4

25,2

51,0

785

64,7

13,3

4,2

17,1

790

72,8

14,8

2,5

12,0

795

72,0

13,9

6,1

20,1

800

74,1

16,7

2,2

8,1

785*

-

-

-

-

790

83,1

10,5

10,4

27,3

795

82,2

10,5

9,3

24,3

800

82,1

10,4

8,4

23,4

785

59,1

10,3

21,5

64,7

790

57,9

9,0

16,3

47,7

795

60,6

9,1

21,0

49,4

800

62,8

8,6

29,4

65,5

785

58,1

6,3

55,1

108,6

790

54,5

6,2

36,0

91,0

795

54,6

5,8

38,8

110,3

800

57,1

6,5

36,4

74,7

785

40,7

14,8

8,9

33,8

790

41,7

8,9

11,2

40,3

795

40,6

11,7

10,1

34,4

800

37,6

11,8

9,4

41,0

785

53,0

8,6

29,3

78,3

790

50,6

7,3

18,8

71,8

795

56,7

7,7

27,3

67,3

800
58,5
7,2
25,9
Mixed
*there is no representative group of farms specialized in this type of production in region 785
Source: Author’s calculations based on Polish FADN data.
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72,0

3.2 Which direct payment system would be the most suitable for Poland?
Poland has already decided that it will transfer 25% of its allocation for pillar 2 to direct
payments. This will result in an insignificant increase of direct payments rates and a
substantial reduction in funds for rural development, including investment support. Therefore,
this decision should be considered as not optimal from the perspective of developmental
objectives.
The EU regulation 1307/2013 gives establish a totally different direct payments system as
compared with the current one. Some of the new titles for payments are optional and some
obligatory. Obligatory ones are payments for practices beneficial for climate and environment
as well as support for young farmers. Among optional are i.a. system for small farmers,
redistributive payments and payments coupled with production.
Given the possibility of being eligible for these new titles of payments the most important are;
so called greening and redistributive payments. In Poland also system for small farmers can
have a significant impact on agriculture as the smallest farm – up to 5 ha are the majority of
direct payments beneficiaries. With the obligatory minimum payment in this system of 500
euro the relevance of introducing this system in Poland is more than questionable. Paying 500
euro to farms of 1 ha when the average payment is estimated at app. 240 euro per 1 ha would
more deeply freeze the current agrarian structure and dissuade the smallest farmers from
selling their farms thus making it even more difficult for other to increase the size of their
farms. Therefore, implementation of system for small farms should not be even taken into
consideration irrespective of the method of calculating these payments.
It seems that the criteria for payments beneficial for the climate and the environment are
stipulated in such a way that all Polish farms eligible for direct payments would have no
problem in being eligible also for these payments. Most Polish farms are small enough to be
exempt from the obligation to diversify their crops and to have ecological focus area.
Therefore it seems that only large farms will have to incur costs related to the greening of
direct payments, whereas for small farms the only difference will be the division of the total
amount they receive into two titles of payments.
Faced with the huge differences in the economic situation of different types of Polish farms,
introduction of payments coupled with production should be carefully analysed. Yet, it must
be borne in mind that such payments would make the system of direct payments not only
more complex but also skewed towards chosen forms of agricultural activity that can lead to
distortions in the further development of this sector.
The most interesting new title for payments seems to be redistributive payment. It is designed
as a tool to reduce reallocate public resources targeted for agricultural sector and make more
funds available to small and medium sized farms. Up to 30% of the national envelop can be
spent on this title. The redistributive payments are to be paid to a stimulated number of
hectares, with a maximum limit of 30 ha. The rate per ha cannot exceed 65% of the average
rate of direct payments calculated according to the regulation 1307/2013. It is possible to
diversify the rate depending on the hectare to which it is to be paid.
The analysis of different scenarios presented in Table 2 shows that implementation of
redistributive payments can have a significant impact on the level of support received my
different types of Polish farms compared with the baseline scenario, that is a status quo
scenario, i.e. a scenario without any changes compared to the current SAPS system.
The second analysed scenario is the one with a maximum rate of payment. With this rate
amounting to 152 euro/ha only up to 8 ha could be eligible for such payments. This means
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that the farms smaller than the national average of 10 ha64 would be the key beneficiaries.
This means that generally the farms with no actual potential for becoming competitive would
be given additional resources. Looking at types of farms, the horticulture farms would benefit.
Yet, this type of farms is in good economic situation and is characterised by high efficiency,
therefore it is not in need to receive extra support at the expense of other types of farms.
The third scenario is designed in such a way to enable the eligibility for redistributive
payments to 30 ha of agriculturally utilised land. In this scenario there is a flat rate of 93
euro/ha. Thus this scenario offers extra support for all small and medium sized farms. In the
case of the smallest farms the difference in the total amount of payments received is
significant and can amount to almost a quarter compared with the second scenario. Yet, for
the farms larger than 15 ha this scenario offers a higher total payment than the previous one.
The last scenario envisages two rates of redistributive payments. First one would be paid to
first 10 ha and would amount to 70 euro/ha and the second one would be given to 11.-30. ha
and would be 149 euro/ha. This scenario is designed in such a way that leads to offering
additional support to farms with developmental potential. The smallest farms also receive
some additional support, but it is not that high as in the previous scenario and it does not
consume too many resources that could be more efficiently allocated to farms with better
growth prospects.
Taking into account political considerations, the most acceptable scenario is the one without
redistributive payments as it is the one closest to the current one. Therefore it should not be
subject to protest from different farmer lobby groups. Moreover, it is the simplest one to be
implemented as it does not require many alterations in the system of distribution.
The system without redistributive payments is also neutral to the structure of agricultural
sector in Poland and does not present any risk of distorting the structure of agricultural
production. It seems that the best way to support sectors currently struggling with problems is
by offering them preferential access to RDP instruments and preferential credits, a key
instrument of the Polish national agricultural policy.
Table 2: Amount of direct payments per farm under different scenarios (in euro)
Region

Area

No
redistributive
payments

Max.
redistributive
payment rate

Max. area for
red. payment flat rate

Max. area for red.
payment - diverse
rates

785

94,5

22 202

16 698

18 184

19 074

790

51,8

12 170

9 743

11 228

12 118

795

30,1

7 072

6 208

7 693

8 583

800

27,9

6 555

5 849

7 140

7 912

785

6,1

1 433

1 988

1 561

1 421

790

4,6

1 081

1 499

1 177

1 071

795

7,2

1 692

2 347

1 842

1 677

2,8

658

913

717

652

Other
permanent
crops

800
785
790
795
800

13
9,2
7,2

3 054
2 161
1 692

3 422
2 803
2 347

3 327
2 354
1 842

3 265
2 143
1 677

Milk

785

40,2

9 444

7 853

9 339

10 229

790

27,6

6 484

5 800

7 063

7 818

Type of
farm
Fieldcrops

Horticulture

64

Calculated for farms conducting agricultural activity and eligible for direct payments.
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795

17,9

4 205

4 220

4 581

4 793

800

11,3

2 655

3 145

2 892

2 734

785

22,7

5 333

5 002

6 488

6 290

790

19,4

4 558

4 465

4 964

5 261

795

16,1

3 782

3 927

4 120

4 232

800

9,2

2 161

2 803

2 354

2 143

785

40,8

9 585

7 951

8 757

10 326

790

18,4

4 323

4 302

4 709

4 949

795

18,0

4 229

4 236

4 606

4 824

800

16,4

3 853

3 976

4 197

4 325

785

27,6

6 484

5 800

7 286

7 818

790

24,9

5 850

5 361

6 372

6 976

795

14,2

3 336

3 617

3 634

3 639

800
9,7
Source: Author’s calculations

2 279

2 884

2 482

2 259

Other
grazing

Granivores

Mixed

4. Conclusion
Polish choice of SAPS system of direct payments is widely considered to be the most
objective way of supporting the whole agricultural sector. The current CAP reform offer a
selection of new titles for direct payments to make the system best suited to the specific need
of a given country or region. Among these new payments of special interest are redistributive
payments as the can reduce the extend of the commonly present problem that about 80% of
support is received by about 20% of beneficiaries. Moreover, it is intuitively expected that the
smallest farms not able to profit from economics of scale need the support more to be able to
continue their agricultural activity.
However, the question whom to support has no straightforward answer. The CAP’s objectives
also do not offer a clear response to this issue. Moreover, there is no mention of special
support for the smallest farms in the Treaty objectives of the CAP. Therefore, it is at the
national level to decide who and how should be supported. The direct payments system in the
EU is a policy instrument posing hardly any obligations for the beneficiaries. Therefore it
cannot be expected that it is an efficient instrument to stimulate the desired changes within the
sector. Therefore, it is impossible to state whether the new system of direct payments can
improve the allocation of public support as the answer to this question requires a reference
point – a clear policy objective.
The new reformed system does not change this lack of clear interlink between support and
policy objectives. Therefore, it should not be expected that the new titles for payments would
lead to a substantial change in the efficiency and effectiveness of this policy instrument and
that any reallocation of resources resulting from these new settings will strengthen the EU
agriculture. The CAP remains to be a policy without a clearly stated vision of the EU farming.
Yet, the new design of the direct payments system leaves much leeway for member states to
shape their national policy. However, at least in the case of Poland, at the national level there
is also no clear developmental strategy for agriculture leading to incapability of making
optimal use of the new possibilities within the CAP.
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Abstract
Common Agricultural Policy (CAP) is the oldest common policy of the European Union that
influences a wide range of social issues. Although the CAP has undergone several important reforms
in the last two decades, farming support still remains in the EU relatively high. Therefore, the
question ‘what effect has this high level of support on the performance of farms’ arises. The aim of
this paper was, on the basis of data obtained from the database IL MP SR, to examine the impact of
subsidy policy on the technical efficiency of crop and livestock farms in the Slovak Republic in 2012.
In the first stage we have calculated the performance of agricultural enterprises using Data
Envelopment Analysis, a non-parametric approach based on linear programming. An average value of
technical efficiency score reached 0,42 on crop farms and 0,47 on livestock farms. Obtained results
were in the second stage analyzed using Tobit regression analysis and Wilcoxon-Mann-Whitney test to
identify the impact of various measures of CAP on the performance of farms. The results of this stage
have revealed a negative impact of the dependence on subsidies on the technical efficiency of both
types of farms. The effect of various subsidies on the performance of farms was varied.
Key words: Common Agricultural Policy, Data Envelopment Analysis, performance of farms,
subsidies, technical efficiency.
JEL classification: C14, C24, C44, Q18

1. Introduction
Agricultural subsidies affect optimal choices of farmers through various mechanisms. The
impact of subsidies on farm performance is thus of interest to policy makers who wish to
estimate their effect on the farms (Zhu et al., 2008b). Despite the fact that economic theory
provides relatively little claims about the form of this relationship, it is still possible to find
some theoretical background in the literature (Latruffe et al., 2008).
On the one hand, there are several reasons for which we can expect a positive relationship of
direct payments level and farm performance. First, if direct payments help the technological
development of beneficiary farms, thus providing incentive for innovations and the transition
to new technologies, then their performance will improve (Ferjani, 2008; Rizov et al., 2012;
Zhu et al., 2008b) . Second, if subsidies paid to farms can help them to make a better use of
economic resources, their performance could also be increased (Ferjani, 2008; Rizov et al.,
2012). As Rizov et al. (2012) states, subsidies alleviate credit constraints of farms and reduce
the risk aversion which could also have a positive impact on the productivity of farms. If
farms are credit-constrained, then subsidies may be provided by an additional source of
funding, whether directly, by increasing their financial resources or indirectly, through
improved access to formal credit. If subsidies are a cheaper source of financing than loans
available in the financial market, credit-unconstrained farms may also be affected. Increased
access to credit affects the use of factors and farm’s investments (Vercammen, 2007; Ciaian
& Swinnen, 2009). Hennessy (1998) argues that with the presence of uncertainty, subsidies
have an impact on farmers' wealth, which can affect their attitude to risk. Farmers then may
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be more willing to expand their production of certain types of activities or use additional
factors that would otherwise be considered too risky (Roche & McQuinn, 2004).
On the other hand, subsidies may affect farm performance negatively for several reasons.
First, the income support motivates farms to change the ratio of labor and capital, which may
lead to the allocative inefficiency, for example due to excessive investments in capital
(Ferjani, 2008; Rizov et al., 2012). Sipiläinen and Kumbhakar (2010) observed that when
these payments are tied to a certain resources such as land, they can provide an incentive for
the extension of the source which is in this case land. Direct payments may also cause
technical inefficiency. Bergström (2000) claims that subsidies may have a negative impact on
the business efficiency for at least two reasons. First, higher profit weakens the incentives of
managers, which can result in a reduction of their efforts. Company management will tolerate
a considerable degree of slacks in their actions, and will not seek new, less costly methods.
Secondly, subsidies can help companies avoid bankruptcy. Businesses receiving subsidies are
not forced to reorganize their activities and improve their performance to such an extent as if
they did not receive support. This same idea emerged earlier from the work of authors Martin
and Page (1983), who developed an analytical framework where each company manager
maximizes his utility. This model showed that direct support has a negative impact on the
working time of managers, their effort and, ultimately, the effectiveness of companies. Kornai
(1986) argues that subsidizing eases budgetary constraints, which could lead to an inefficient
use of resources. If budgetary constraints are hard, they will gradually adapt to adverse
external conditions through their entrepreneurial spirit. Conversely, if those restrictions are
mild, the productive effort is more urgent. Another extreme can occur when a potential
beneficiary of subsidies completely changes his behavior. In case the payment is sufficiently
high, he starts investing in activities which receive a subsidy but which are relatively less
productive (Baumol, 1990). In case subsidy payments are really essential, farmers spend more
time on other activities, which may also negatively affect the performance of the farm
(Kumbhakar & Lien, 2010).
It is clear that the subsidies affect production decisions and hence the performance of farms.
How much and in what direction is a matter of empirical literature (Mary, 2013; Zhu et al.,
2006; Zhu et al., 2008a; Zhu et al., 2008b). Therefore, the aim of this paper is to analyze the
impact of CAP subsidy policy on the performance of Slovak agricultural holdings and
contribute to the existing studies from abroad which examine this relationship. The research
will consist of two steps. In the first step we quantify the performance of Slovak crop and
livestock farms in 2012 by using non-parametric Data Envelopment Analysis. In the second
step we examine the impact of the subsidy policy on the calculated technical efficiency scores
of these farms by applying the Tobit regression analysis and non-parametric statistical tests of
compliance of mean values.
The rest of the paper is structured as follows. In the following part we describe Data
Envelopment Analysis, a method for evaluating the efficiency of decision-making units,
namely its input-oriented model, and the variables used in the model. The third section
presents the results of our research and discussions about existing findings in the literature.
Main conclusions of this study are finally presented in the last section.
2. Data and methodology
In the first stage of our research we apply Data Envelopment Analysis, a non-parametric tool
based on linear programming, to determine performance of farms. The subject of the radial
input-oriented DEA model is the calculation of the technical efficiency score that for the
inefficient DMU points to the possibility of radial (equiproportional) reduction of the inputs in
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order to make given DMU efficient. DEA model with constant returns to scale was presented
by Charnes, Cooper and Rhodes (1978). Its dual form can be expressed as follows:
Objective f.:

𝑚𝑖𝑛 𝜃0

Subject to:

∑ 𝑥𝑖𝑗 𝜆𝑗 ≤ 𝜃0 𝑥𝑖0 , 𝑖 = 1, … , 𝑀

(1)

𝑁

𝑗=1
𝑁

∑ 𝑦𝑟𝑗 𝜆𝑗 ≥ 𝑦𝑟0 , 𝑟 = 1, … , 𝑆
𝑗=1

𝜆𝑗 ≥ 0, 𝑗 = 1, … , 𝑁

where xij is i input of j farm, xi0 is i input of evaluated farm, yrj is r output of j farm, yr0 is r
input of evaluated farm, λj is intensity variable of j farm and θ0 is the coefficient of reduction
of inputs, the technical efficiency score of the evaluated farm.
The result of thus formulated linear programming task is technical efficiency score of
evaluated farm θ0, which is defined as the ability to achieve minimum inputs at a given level
of outputs. This measurement indicates how many times level of inputs has to be
proportionally reduced, maintaining the unchanged level of outputs, for farm to be technically
efficient. If θ0 equals one and a variable λj is equal one for rated farm and zero for all other
farms, the farm is technically efficient. Otherwise, if the technical efficiency measurement θ0
is less than 1, the farm is not technically efficient in comparison with others and must reduce
inputs while level of outputs remains the same. If farm is rated inefficient, non-zero variables
λj point to the elements of reference set. Convex combination of outputs and inputs of
efficient farms’ reference set with coefficients λj indicates so called target values, i.e. values
of inputs and outputs of a virtual efficient reference employee on the frontier. Model assumes
constant returns to scale, which means the proportional change in outputs due to the change of
inputs. Therefore, if the inputs increase by 1%, outputs also increase by 1%.
In our research, we focus on performance evaluation of two types of Slovak farms in 2012.
One type specializes in crop production and the other specializes in breeding cattle. Farms are
classified as specialized in crop production if their revenues from crop production make at
least two-thirds of the total revenues from sales of own products and services. Sales of
livestock in farms specializing in breeding cattle shall make at least two-thirds of the total
revenues from sales of own products and services and at least 95% of livestock units shall be
cattle.
Since these two types of farms have different production technology, their performance will
be measured with respect to the individual production limits. Also inputs and outputs entering
Data Envelopment Analysis will be different:
Farms specialized in crop production:
Inputs:
labour: personnel costs in €
capital: depreciation plus amortization of tangible and intangible assets in €
land: area of cultivated agricultural land in hectares
intermediate input: costs of materials and energy in € (fuel, electricity, seeds and
planting, fertilizers, fodder, plant protection products)
Outputs:
Revenues from crop production in €
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-

Revenues from other own products and services in €

Farms specialized in cattle breeding
Inputs:
labour: personnel costs in €
capital: depreciation plus amortization of tangible and intangible assets in €
land: area of cultivated agricultural land in hectares
intermediate input: costs of materials and energy in € (fuel, electricity, seeds and
planting, fertilizers, fodder, plant protection products)
livestock: number of cattle
Outputs:
revenues from livestock production in €
revenues from other own products and services in €
In the second stage of the research we will analyze the impact of CAP subsidy policy on the
performance of these farms using Tobit regression analysis and non-parametric statistical tests
of compliance of mean values, namely the Wilcoxon-Mann-Whitney test. To remove the sizce
effect “, the subsidies received by farms will not be expressed as an overall payment volumes,
but rather as their proportion on the total revenues of farms, or according to hectares of
cultivated agricultural land. We will study the impact of the following variables:
-

dependence on subsidies: the proportion of the total subsidies received on the total
revenues of the farm in a given year
subsidies per hectare: the proportion of the total subsidies received and the total
cultivated agricultural area of the farm in a given year
proportion of decoupled payments: the proportion of SAPS payments (Single Area
Payment Scheme) on the total subsidies received in a given year
top-up payments: dummy variable, acquiring the value 1 if the farm received such
payments in a given year; acquiring value 0 if not
LFA payments: dummy variable, acquiring the value 1 if the farm received such
payments in a given year; acquiring value 0 if not
investment aid: dummy variable, acquiring the value 1 if the farm received such
payments in a given year; acquiring value 0 if not

3. Results and discussion
The aim of the research was to analyze the effects of agricultural subsidy policy on the
performance of Slovak crop and livestock farms in 2012. Source of data utilized in this study
was Information Sheets database of Ministry of Agriculture and Rural Development of the
Slovak Republic, which in a given year contained data regarding 1522 Slovak farms. From
this amount of farms, according to the criteria mentioned in the previous part of this paper,
595 farms specialize in crop production and 105 farms specialize in breeding cattle. After
removing farms with missing or incorrect data, 511 crop and 95 cattle farms has entered DEA
analysis. Descriptive statistics of input and output variables for different types of farms are
presented in Table 1 (crop farms) and Table 2 (livestock farms).
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Table 1: Input and output variables of crop farms, descriptive statistics
INPUTS

OUTPUTS

Labour

Capital

Land

(€)

(€)
187455
216030
69
1569174
833
110579

238516
Mean
280966
St. Dev.
30
Minimum
1815431
Maximum
Mode
146776
Median
Source: own calculations

(ha)

Intermediate
input
(€)

Crop
revenues
(€)

Other
revenues
(€)

1061
1018
8
6487
46
793

603075
686081
1766
6931580
395518

911910
1025653
1892
7649364
558591

149796
271326
0
1852849
0
35065

Table 2: Input and output variables of livestock farms, descriptive statistics
Inputs

Outputs

Labour

Capital

Land

(€)

(€)
179132
282671
875
2447474
103366

205128
Mean
273634
St. Dev.
337
Minimum
2245555
Maximum
Mode
128699
Median
Source: own calculations

Livestock

(ha)

Intermediate
input
(€)

(count)

Livestock
revenues
(€)

Other
revenues
(€)

862
703
47
3779
676
678

468744
1138674
1332
9105856
210388

505
585
20
4046
180
380

509796
1313404
2328
10101065
202150

101201
337299
0
3168050
0
22096

Average value of technical efficiency of crop farms reached 0,42. This means that the average
performance of farms specializing in crop production is 42% compared to the performance of
best companies. From the total of 511 evaluated crop farms, 27 were technically efficient,
achieving maximum output with minimum input. 484 crop farms had technical efficiency
score of less than 1, which means that their performance has to be improved in order to
achieve full technical efficiency. Descriptive statistics of technical efficiency measurement of
crop farms are presented in Table 3.
Table 3: Technical efficiency score of crop farms, descriptive statistics
Mean
0,42
TE score
Source: own calculations

St.Dev.

Minimum

Maximum

Mode

Median

0,24

0,01

1

1

0,36

Regarding farms specializing in breeding cattle, the average score of technical efficiency was
0,47. The average livestock farm achieves 47% of the performance of the best farms
specialized in cattle breeding. 9 livestock farms achieved full technical efficiency, remaining
86 were technically inefficient and they should improve their performance in order to achieve
full technical efficiency. Descriptive statistics for technical efficiency measurement of
livestock farms are presented in Table 4.
Table 4: Technical efficiency score of livestock farms, descriptive statistics
Mean
0,47
TE score
Source: own calculations

St.Dev.

Minimum

Maximum

Mode

Median

0,29

0,06

1

1

0,40
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In the second stage of our research we analyzed the impact of the subsidy policy on the
performance of farms. Using Tobit regression analysis we examined the effect of three
indicators - the proportion of the total subsidies received on farm’s total revenue (dependence
on subsidies), the proportion of total payments received with respect to the number of hectares
of cultivated farmland and the proportion of Single Area Payment Scheme, which are
decoupled payments paid depending on the number of hectares of agricultural land, on the
total subsidies received. Furthermore, we examined the effect of top-up payments, LFA
payments and investment aid on the technical efficiency score, and these were modeled as
dummy variables, acquiring the value 1 if the farm received such payments or 0 if not. To
determine this relationship we applied nonparametric Wilcoxon-Mann-Whitney test.
Regarding the proportion of total subsidies on the total revenues of farms, it has been shown
that livestock farms had been more dependent on subsidies and that total payments received
by farms accounted for an average of 45% of their total revenues, while in the case of an
average crop farm it was only about 22%. For both types of farms we have found statistically
significant negative relationship between the dependence on received payments and
performance of farms, since beta parameters for the indicators in the Tobit regression function
showed a negative sign and their P-value was less than alpha significance level of 0.05. This
finding is consistent with the theoretical literature claims that the higher subsidies farm
receives, the smaller management efforts will be made to streamline production activities. The
vast majority of foreign empirical research has reached the same conclusion, for example
Latruffe et al. (2012) regarding dairy farms in eleven EU countries in the period from 1990 to
2007, O'Neill et al. (2001) regarding Irish farms in the years 1984-1998, Zhu et al. (2008a)
regarding Greek olive farms from 1995 to 2004, Zhu et al. (2012) regarding specialized dairy
farms in Germany, Sweden and the Netherlands.
Similarly, when regarding the proportion of total subsidies received with respect to the
number of hectares of cultivated agricultural land, a higher average value of this indicator was
found on cattle farms - € 347.5/ha, whereas on the crop farms it was only € 296/ha. As for the
proportion of decoupled SAPS payments on the total subsidies received, this was higher on
crop farms (average 70%), while on livestock farms, the decoupled payments accounted on
average to 52% of the received payments. For both types of farms and both indicators, Tobit
regression analysis revealed that their impact on the performance of agricultural companies
was only weakly positive, even statistically non-significant(beta coefficients in Tobit
regression function were positive at the appropriate indicators and the P-value was higher than
significance level of 0.05).
When examining the impact of the various types of subsidies, we found their different effects
on the performance of farms, which is in accordance with several empirical studies, eg.
Hadley (2006), Manevska-Tasevska et al. (2013), Mary (2013). Less than 13% of crop farms
and just over 35% of livestock farms have received top-up payments. In the case of crop
farms, the effect of the top-up payments on the TE score on the significance level alpha =
0.05 was not statistically significant. On the other hand, livestock farms which have adopted
this type of payment had significantly higher performance than those that did not receive topup payments.
In the case of LFA payments, that were received by about half (51%) of crop farms and 91%
of livestock farms, their effect on both types of farms was significantly negative. However,
this may be due to the fact that farms which received LFA payments operate in less favorable
conditions than others.
The last type of subsidies which effect was studied were investment payments. These were
received by 16% of crop farms and about the same percentage of livestock farms. Their effect
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was positive but statistically non-significant in both types of farms. As stated by Ferto et al.
(2012), the positive effect of such payments on farm performance would be reflected more in
the medium or long-term view. Farms involved in the investment programs should be more
efficient that the others in the medium or long terms (Lakner, 2009). Table 5 shows the results
of average technical efficiency for various types of payments.
Table 5: The average technical efficiency for different types of subsidies
Crop farms

Livestock farms

%

Mean TE

%

Mean TE

Top-up DUMMY = 1
Top-up DUMMY = 0

13%
87%

0,43
0,42

35%
65%

0,57
0,42

LFA DUMMY = 1
LFA DUMMY = 0

51%
49%

0,39
0,45

91%
9%

0,45
0,69

16%
84%

0,44
0,42

16%
84%

0,50
0,47

INVEST DUMMY = 1
INVEST DUMMY = 0
Source: own calculations

Note: DUMMY = 1 for farms which received a given type of payments and DUMMY = 0 for farms which
did not receive a given type of payments

4. Conclusion
European agriculture is highly subsidized due to various support measures and mechanisms of
the Common Agricultural Policy. Slovak farms are not an exception and their subsidies have
grown rapidly after the accession to the EU. Aim of this paper was to determine the effects of
such subsidy policy on the performance of Slovak crop and livestock farms in 2012. Results
of DEA analysis, which we implemented in the first phase of our research, showed relatively
high inefficiency of Slovak farms, when the average farm specialized in crop production
showed only 42% performance compared with the best and the performance of an average
farm specialized in cattle breeding amounted to 47% of the performance of the best livestock
farm. We analyzed the impact of CAP measures on farms’ performance in the second stage.
We have found that the dependence on the subsidies, measured as a proportion of total
payments received on the total farm revenue, was in significantly negative correlation with
the performance of crop and livestock farms, which is consistent with the findings of most
foreign literature. We have also revealed varying impact of different types of subsidies on the
technical efficiency of farms.
Since the support of farms has increased after joining the EU, there is an interesting
opportunity for further research of the effect of the subsidy policy in the longer term, also
capturing this break point. It will also be interesting to find out how is the investment aid
reflected on the productivity and technical efficiency of farms in the longer term. These issues
are therefore addressed in our further research.
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