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THE FINANCIAL CRISIS - CATASTROPHE OR RENEWAL?
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The article presents a chronicle and causes of the global financial crisis. It contains an analysis of the influence of the crisis on Poland and a
trend of Polish business cycle. The article presents a theory of Kondratiev large business cycles. Based on the calculations and opinions of
economists, authors attempted to predict the global cycle in the context of globalization. The paper contains also the cycles by the year
2060, which were described by the economists after Kondratiev's death. The relation between the Kondratiev cycles and technological
systems in the historical perspective is also presented there. The article ends with the conclusion that authors predict, for next few years,
a slower activity of investing founds, bankruptcy of big companies and higher development of new technologies after 2015.
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Once we are frightened that the crisis would last for a long time,
the other time, on the contrary, we expect that in 3-5 years we
will reach the same level of GDP per capita as we had before
the crisis. But ordinary citizens want to know what they can
expect from this crisis in the future. Should we look for a new job
or country of residence, should we buy some currency, collect
tea, salt, matches, or maybe calmly and confidently look to the
future? We will try to talk about this problem.

Material and methods

The problems of America — the problems of the World

In the late 80°s, globalization, that is, creating common financial
institutions of independent countries and their common
sproduction line®, had reached its maximum. The opening of
the huge markets of the former Soviet Union, Eastern Europe
and China for new business partners willing to take loans and
buy goods stimulated a rapid growth of economics of
developed countries. For example, from 1993 to 2001, the
United States — the largest international borrower — were
developed with a fantastic result: in 1998 the U.S. has even
beaten a long-term budget deficit. And that was a signal to
investors that the U.S. securities were reliable and profitable.
Therefore, money flowed to the U.S. from Europe, Japan and
from the developing countries.

The first problems arose in early 2001, when some of the
most advanced countries of Asia and South America survived
severe currency and financial shocks. The Americans, who
literally bathed in money, started to lose more and more on
social programs and to expand their military presence in the
world. On the other hand, globalization stimulated the migration
of production capacity to developing countries, which have
almost unlimited amount of cheap labor. As a result, China
became a leader in economic growth, while the U.S. became its
largest debtor. The Americans at the cost of debt and
investments (and this is a type of debt) acquired a huge debt. In
January 2001, the foreign national debt of the United States

(private and federal sectors) amounted to $ 5.7 trillion, but in
March 2008 it exceeded $ 13.8 trillion. In this way, a system of
debt obligations began to resemble a classic financial pyramid:
own money is no longer enough to cover debt obligations, and
we need to look for a way to restore the payment, or, at least,
the percentage of old debts. It was understood that in the end
there would be a situation where we wouldn’t get loans, and
then the whole pyramid would crumble.

The chronicle of the crisis

In 2006, there was a remarkable boom in the housing market in
the United States. As the demand for real estates was very high,
the prices were growing very fast. The reason did not lie in the
rapid growth of Americans’ income, but in the availability of
mortgages for almost everyone. First of all — mortgage loans in
the United States are at least three times cheaper than e.g. the
Russian loans. Secondly, the mortgaged property, in accordance
with U.S. law, can be sold without restriction — and thus, money
could be made on it. And thirdly, mortgage programs have very
flexible terms of loan repayment. The first few years, loans
installments are very small, so that even poor family can afford
such installments. And only after some time the amount of
repayments becomes inaccessible to those families. In such
a way, the illusions of easy housing availability are created.

Most of real estates were proved to be the property of
borrowers who did not have the financial capacity to repay, or
even had no intention to pay off the loans completely. This
phenomenon became particularly visible in early 2007. It is
possible that this situation was not sufficiently proved to be
disastrous if not the presence of the U.S. bonds on the
mortgage market. For example, two thirds of mortgage
documents in the U.S. were converted into mortgage bonds
and sold as securities to the largest financial institutions. As
a result, banks could quickly recover the money (to provide
re-mortgage), and the bonds were bought in the capital markets
by various companies and corporations. When the mortgage
market in the U.S. was flooded by the non-refundable mortgage
loans, the price of mortgage bonds was strongly decreased and
their holders have suffered huge losses.
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The list of financial machinations victims started with an
American company ,Bear Stern”, the banking group
Commerzbank and Allianz Holding International, the
world-famous Deutsche Bank and the largest U.S. investment
banks — Lehman Brothers and Morgan Stanley and others.

August 2007 is linked with the beginning of the global crisis
of securities liquidity. Until September 2007, fifty mortgage
institutions had become bankrupts in the U.S. The bankruptcy
of these companies has led to an increase of unemployment,
especially in the construction sector. At the same time, the first
mass panic of the owners of savings took place in Europe. The
economic crisis was continuing to deepen and moved to other
sectors of the economy.

September 15, 2008 was a shock: Lehman Brothers
bankrupt, Bank of America Corp. was absorbed by Merrill
Lynch, declined credit rating of American International Group
(AIG) — the largest insurer in the world who felt the lack of cash
for the reason of the mortgage losses. These events caused a
domino effect, or wave of bankruptcies, mergers and takeovers
in the U.S., as well as in Europe.

Results and discussion

How does the global crisis affect Poland?

Leading Polish economists say: ,The crisis will not hit us as
hard as in the euro-zone and the U.S., but we are not
completely safe.” In their opinion, the crisis is likely to affect the
Polish economy through an increase of credit costs, investment
risks and weaker export. The circumstances in the world
financial markets will certainly also have impacts on the Polish
economic development. In the economic exchange a mean of
payment is needed but business will have a limited access to
credit. The essential question is whether the crisis in the U.S.
will affect a situation of the Polish financial sector.

International Monetary Fund predicted that financial crisis
would affect Poland in a very small extent. In 2009, the Polish
economy was driven by internal consumption demand,
investment demand and export. Salaries, in real terms, are
forecasted to rise up to 16 percent over the next two years. The
financial situation of companies operating in Poland is good.
Exports in Poland increased in 2007 by 8.7 percent, in 2008 it
was 9.2 percent, in 2009 it was 8 percent and in 2010 it was
10 percent. Poland’s adoption of the euro currency will increase
the credibility of the credit in the EU and the world.

Is Poland threatened by the economic crisis?

Until recently, there was optimism about further economic
growth in Poland among Polish politicians and economists. The
current turmoil in global markets begins to cause the revision of
these opinions. Increasingly, there are statements about
a possible economic slowdown or even recession. The state
income tax is clearly marked by a downward trend. Certainly,
the best years are behind us. Global economic cycle is
relentless and the current economic problems in the United
States must find their reflections in our country. Inflation and the
inevitable increase of interest rates may slightly cool our
economy. Polish Zloty is also getting stronger and it does not
serve the exporters. It requires looking with some concern into
the future, but the crisis is still far away.

Recently, we have heard statements about a possible crisis
that awaits us in the coming years. There are signals to support
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the contention about the impending economic crisis. First of all,
few people are aware of the fact that economies around the
world develop in cycles. Secondly, the economy of our country
has been lucky so far — we used the global economic situation,
combined with the effect of accession to the EU and the stream
of money for subsidies has been reflected in the economic
growth. Thirdly, currently, there is almost certain slowdown in
the growth of economies around the world — so is in Poland.

A crisis similar to that occurring in the U.S. in general is not
the question. First of all, the Poles firmly repay home loans,
secondly, securitization of receivables, as developed in the
U.S. market, is still in its infancy in Poland. There are no
fundamental cells, which in the U.S. caused the problems in the
mortgage market and brought the financial institutions’ losses.

In our opinion, there is no reason to anticipate the recession
in Poland in the near future. Decline in the growth rate of
economic growth is obvious, but not the recession. The
economic growth will be supported by Polish accession to the
EU and resources for infrastructure development. Rapidly
rising incomes of the Poles lead to the increased consumption
and economic growth. It is also worth noting that during the
rapid economic growth, Poland reduced the budget deficit and
unemployment. The increase in real wages in recent times was
quite big, but it may be that it will not have much significance for
inflation. Firstly, because in previous years the increase in
production and productivity was not accompanied by the
increase of wages, so that part of labor costs fell in total costs.
Secondly, the economic slowdown in the U.S. and some EU
countries may cause the return of some of our compatriots to
Poland encouraged by better prospects in the country than
abroad, which increases the supply of qualified workers.

Kondratiev cycles

Today, economists break down the hand: the crisis could not be
foreseen and nobody could have been prepared for it,
economists were forced to make decisions very quickly and
intuitively. But this is not true. Current crisis was predicted
almost a century ago and an excellent Russian economist
Nikolai Kondratiev did it. He was born in 1892 and graduated at
the University of St. Petersburg.

Kondratiev developed the theory of large business cycles.
Of course, there are different economic cycles: the Joseph
Kitchin cycle — 3—4 years, the Clement Juglar cycle — 7-11
years, the Simon Kuznets cycle — 15-25. But for us the most
important application is represented by the cycles of global
crises that arise once in 50 years and have a minimum of
prosperity. During the study, Kondratiev examined some
economic indicators of countries in Western Europe and the
U.S. from 1790 to 1920. Economic indicators used for the
analysis are: price indices, government securities, the nominal
wage, the turnover of foreign trade, coal mining, gold,
production of lead, iron, etc. Kondratiev noticed that these
indicators vary cyclically over time. In capitalism, economic
growth and its decline are cyclical, which does not depend on
the degree of development of production and the quantities of
countries involved in the economic relations. Kondratiev
indicated time periods of the first three cycles in the history of
the capitalist economy:

1. First: from 1779-80 to 184144
- prosperity from 1780 to 1814
- recession of economy from 1814 to 1841

2. Second: from 1841-44 to 1891-96
— prosperity from 1843 do 1870
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— recession of economy from 1875 to 1891

3. Third: from 1891-96 to 1929-33
— prosperity from 1896 to 1914
— recession of economy from 1914 to 1929
The maximum was achieved in the years 1814, 1873 and
1914, while the minimum in the years 1779, 1841 and 1894.
The length of the cycle consists of an average of 50 years.
Based on his observations, the long-term prognoses to year
2010 were made by Kondratiev. And based on the Kondratiev
calculations, after his death, economists have described, in
greater details, the following cycles (figure 1):
4. Fourth: from 1929-1933 to 1973-75
— prosperity from 1933 to 1951-53
— recession of economy from 1951-53 to 1973 (possible to
1981)
5. Fifth: from 1973-75 to 2010-15
— prosperity from 1975 to ~1995
- recession of economy from ~1995 to 2010

6. Sixth: from 2010-15 to 2060
— prosperity from 2015
— recession of economy to 2060
Until now, nobody knows why, regardless of the

development of modern economics, the rhythm and mode of
Kondratiev cycles are immutable.

Phase of growth

It mostly begins with the war or other reason causing increasing
loss of the state, increases the demand, production, number of
credits. Rising rate of inflation and implementation of the
inventions actively develop new industries and branches,
followed by the development of competitiveness, increasing the
scope of international trade. Marketing loans exceed demand,
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the financial situation is stable. Economists, politicians and
voters are focused on long-term economic growth.

Phase of peak

Almost always it means an increase of military activity: the
surge in prices, the change of state policy — from support of
the demand to financial stability — the increase of exchange
rate fluctuations due to different levels of inflation in different
countries. Patents are not implemented; there is

overproduction of means of production. Society turns to solving
international problems.

Phase of decline

In the first half after the war phase the economic growth begins.
Inflation is reduced; the production is developing intensively
due to the reduction of costs. The fiscal policy is in the center of
public attention. The second half of the decline phase is the
transfer of a substantial part of the credit to the hopeless
category of debt. Polarization of society. The reduction in
demand. Strengthening of protectionism and nationalism,
building customs barriers. Strengthening the degree of
regulation of financial markets. Declining interest in public
policy in favor of economy. Course to depression.

Phase of depression

Low inflation, bank rate is almost zero, very low demand and
sales of loans. Overproduction in the old industries. There are
major inventions in the field of technique and the management,
which will be implemented in the next phase of growth cycle,
causing that new media energy, types of transport and
communications will be created. The gradual reduction of debt,
high unemployment, getting out of raw materials.

While analyzing this situation, a forecast for the next few
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Obrazok 1  Kondratievove cykly

(1) textilné tovérne, spotreba uhlia v priemysle, (2) tazba uhlia a Zeleza, stavba Zeleznic, parné stroje, (3) vyndjdenie elektrickej energie, anorganickd chémia, pro-
dukcia ocele, (4) vyroba automobilov a strojov pre chemicky priemysel, spracovanie ropy, spalovacie motory, (5) rozvoj elektronniky, robotiky, pocitatovych tech-
noldgii; laser a telekomunikécie, (6) nanotechnoldgie, biotechnolégie, informaéné technoldgie, pozndvacie technoldgie, konvergencia; (G) rast, (P) vrchol,
(R) pokles, (D) kriza
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years can be made: maintenance and strengthening of the
present situation, the release of activity funds, the bankruptcy
of large companies, development of new technologies after
2015 (rather in the field of genetics and medicine), advantage
for small companies, able to adapt to the market downturn.

We can also see the relationship between the Kondratiev
cycles phases of growth and peak and technological systems:
1 cycle — textile factories, coal consumption in industry,

2 cycle — mining of coal and iron metallurgy, construction of
railway, steam engines,

3 cycle — development of electrical energy, inorganic
chemistry, steel production and electric engines,

4 cycle — manufacturing of automobiles and other machinery
for the chemical industry, petroleum processing and
combustion engines,

5 cycle — development of electronics, robotics, computer
technology, laser and telecommunications,

6 cycle — possible convergence, nano-, bio-, info- and
cognitive technologies.

During the economic decline, the years of crisis are mostly
coming. Considering that the previous crisis began in 1973,
it can be concluded that for the moment we are in a ,declining“
phase of the cycle, bringing economic prosperity to a minimum.
To start a ,booster* phase, a few more years will pass; the
strong growth is expected around the year 2015. But that does
not mean that until then we will be hungry and poor, and after
that period everything will bloom! This process is much more
complex. The same Kondratiev indicated that at the very
beginning of the ,booster* phase, changes occur throughout
the whole life of the capitalist society, which precede significant
scientific and technical inventions, and scientific and technical
progress.

Conclusion

Current crisis seems to be a result of cyclic fluctuations and is
deeper because of financial bubbles in real estate market.
Economists say that today we are in the bottom of the crisis,
despite some positive symptoms of growth. From autumn 2010
the world economy should be in late phase of depression and
slowly come over the crisis. The strong growth is expected
around the year 2015. For next few years, we can predict
slower activity of investing funds, bankruptcy of big companies,
higher development of new technologies after 2015. Small and
midsized business, as more flexible and adaptable to current
situation, takes market advantages over.
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Sithrn

Clanok predstavuje priebeh a priginy svetovej finanénej krizy.
Obsahuje analyzu vplyvu krizy na Polsko a trend v polskom
ekonomickom cykle. Clanok popisuje Kondratievovu teériu vel-
kych ekonomickych cyklov. Autori sa na zaklade vypo&tov a na-
zorov ekonoémov pokusili predpovedat globalny cyklus
v kontexte globalizacie. Praca tiez obsahuje popis cyklov do
roku 2060 ako ich popisali ekonémovia po Kondratievovej smr-
ti. Je v nej tiez predstaveny vztah medzi Kondratievovymi cyk-
lami a technologickymi systémami v historickej perspektive.
Prispevok koné&i zaverom, v ktorom autori na niekolko najbliz-
Sich rokov predpovedaju nizSiu aktivitu investi¢nych fondov,
bankroty velkych spolo¢nosti a intenzivnejSi rozvoj novych
technol6gii po roku 2015.

Klaéové slova: svetova finanéna kriza, ekonomicky cyklus
v Pol'sku, Kondratievové velké cykly, fazy cyklu, prognézova-
nie

References

MARCZAK, K. — PIECH, K. 2009. Czy grozi nam recesja? Egzoge-
niczno$¢ i synchronizacja cyklu koniunkturalnego polski i obecny
kryzys finansowy. In: Koniunktura gospodarcza od banki interneto-
wej do kryzysu subprime (Red. J. Czech-Rogosz), Akademia Oe-
konomica. Warszawa : Wydawnictwo

BOROWSKI, J. red. 2004. Raport na temat korzysci i kosztow pr-
zystgpienia Polski do strefy euro, Narodowy Bank Polski, Warsza-
wa, Luty

WOROBJOW, L. 2004. Rozwdj systemdéw demokratycznych
w kontekscie globalizacji, Problemy rozwoju przedsiebiorczosci na
obszarach wiejskich i matych miast w aspekcie zréwnowazonego
rozwoju. Tom 2. —Szczecin: AR w Szczecinie, s. 665—668

Contact address:

Leonid Vorobiov, Prof. Ing. DrSc, Department of Marketing, Fa-
culty of Economics, West Pomeranian University of Technolo-
gy, 47 Zolnierska Street, 71-210 Szczecin, Poland, @ +48 91
449 69 06, e-mail: leonid.worobjow@zut.edu.pl

Jacek Prochorowicz, MSc, Department of Management, Facul-
ty of Economics, West Pomeranian University of Technology,
31 Janickiego Street, 71-270 Szczecin, Poland, @ +48 91 449
68 81, e-mail: jacek.prochorowicz@zut.edu.pl

Aleksandra Panfiorova, student of Logistics, Automobile and
Tractor Faculty, Belarusian National Technical University in
Minsk, 65 Nezawisimosci prospekt, 220013 Minsk, Belarus,
e-mail: sashka_panf@tut.by



Acta oeconomica et informatica 1/2011

Mdria KADLECIKOVA, Michal FILO

Acta oeconomica et informatica 1
Nitra, Slovaca Universitas Agriculturae Nitriae, 2011, s. 5-8

FOOD SECURITY IN CENTRAL ASIA AND EASTERN EUROPE AND POSSIBLE SOLUTIONS
FOR HUNGER AND MALNUTRITION IN THESE REGIONS

POTRAVINOVA BEZPECNOST VO VYCHODNEJ EUROPE A STREDNEJ AZIl A MOZNOSTI RIESENIA
HLADU A PODVYZIVY V TYCHTO REGIONOCH

Maria KADLECIKOVA, Michal FILO

Slovak University of Agriculture in Nitra, Slovak Republic

Even at the beginning of the 21th century, hunger and malnutrition are still serious problems for many countries in the world. It is estimated
that every three and a half seconds a person dies because of insufficient amount of food. There are as much as 925 million undernourished
people on our planet. Hunger and malnutrition present in fact a great risk to the health worldwide, even greater than AIDS, malaria and
tuberculosis altogether. Eastern Europe and Central Asia are both regions with specific conditions and issues related to the poorer part of
the population. The goal of this paper is to point out possible solutions for eradication of extreme poverty with specific focus on these two
regions and to highlight the most important factors that have had an influence on the development of the agricultural sector in these regions.

Key words: food security, soaring food price crisis, global economic crisis, climate changes, investments in agriculture

The world is facing three global crises. They are related to the
environment, economic crisis and food insecurity. The sharpest
of them is the current economic collapse. The most frightening
is the looming food crisis and world hunger which has recently
registered 925 million starving people. The main causes of the
unstable, unequal and unsustainable development in the world
are population growth, globalization and urbanization as well as
the growing energy demand and climate change.

In 2050, 9.2 billion people are expected to live in the world.
The Earth has enough natural and human-based capacity to
feed this number of the world population, however, in the first
decade of the third millennium the hunger is the most serious
issue and the agricultural experts are forced to admit that the
environmentally friendly use of the natural resources in the field
of agriculture and food security is significantly lagging behind
the Earth potential, especially in the European and Central
Asian region.

The number of undernourished people in the world
increased by 75 million in 2007 and 40 million in 2008, largely
due to higher food prices; the number of starving people further
increased by 100 million in 2009, due to the economic crisis.
907 million people in developing countries alone are hungry.
33 countries currently face a food security crisis, 14 of which
have been in this situation for more than a decade. When
emergencies continue for such extended periods of time,
traditional humanitarian and development paradigms are not
suitable for providing effective responses.

Material and methods

The objective of this paper is to analyse different approaches for
eradication of extreme poverty with specific focus on Eastern
Europe and Central Asia. The other important processes which
have had the significant impact on the development trends in the
agricultural sector are taken into consideration, e.g. the transition
process, the EU enlargement, the impact of the food soaring
prices on the food security, the global economic crisis and the

effects of the climate change on the poverty and food security in
the Eastern Europe and Central Asian.

The data are downloaded from FAOSTAT and from
a special questionnaire survey which was carried out by FAO
Regional Office for Europe and Central Asia in Armenia,
Hungary, Kyrgyzstan and Ukraine in order to evaluate the
recent trends in Eastern European and Central Asian region
caused by the global economic crisis.

Results and discussion

Current trends in the food and agriculture security
in Central and Eastern Europe and in Central Asia

The current situation in the food and agriculture security in
Central and Eastern Europe and in Central Asia is affected by
several recent trends:

e the transition processes in Eastern European and Central

Asian Countries,

e the EU Enlargement,

¢ the soaring-volatile food price crisis,

¢ the global economic crisis,

¢ the impact of the climate change.

It is well understood that the Central and Eastern European
and Central Asian Regions, due to the transition, went through
significant changes in the agricultural sector. These changes
have had a strong impact on the development of food security
in these regions. It is also important to underline that the
transition caused a great deal of diversity among the countries
of these regions. At its initial stage, the food security in
Central and Eastern Europe and in Central Asia was
characteristic with negative development trends. The
number of hungry population was consistently increasing up to
2000 especially in CIS countries and in Southern and Eastern
Balkan. Afterwards, these negative trends were reversed due
to the revitalization of the agricultural sector. However, as the
consequence of the soaring food prices and the global
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Source: World Development Indicators, World Bank
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kistan, (10) Turecko, (11) Turkménsko, (12) Ukrajina, (13) Uzbekistan

Obréazok 1

economic crisis, the number of poor and hungry people is
remarkable increasing, especially in South Caucasus States
and in Central Asian region. In many of these countries,
especially in those with lower incomes, the share of population
in rural areas remains rather large (figure 1).

The second most important process in the agriculture
sector of Central and Eastern Europe was the EU Enlargement.
As the consequence of this process, the greatest progress and
degree of commonality have been achieved in these new EU
states, because all of them have adopted a common set of
policies and regulations of the EU. The diversity in the
development of the agricultural sector has been documented in
numerous studies of the region. In general, the accession had a
positive impact on the sector. It has resulted in a consolidation
of production, higher current prices, higher export and import
quantities and much higher farmers’ income (Csaki and
Jambor, 2009). However, besides the overall positive picture,
there is the diversity stemming from initial conditions,
pre-accession policies and the way of implementing the CAP as
well as from macro-policy and institutional environment.

The new EU members are facing significantly increased
competition in their domestic markets and there are also new
market conditions with the quick emergence of vertically
coordinated food chains including hypermarkets, supermarkets
and multinational agro-processing companies. In general, the
EU enlargement has had a positive impact on the agricultural
development and on the food security of the new EU states. But
in this part of Europe there are also population segments facing
poverty, especially those who live in the marginalized areas or
in the suburbs of the large cities.

The soaring food prices crisis have had a significant but
contradictory impact on farmers and on consumers (on the one
side on the poorer urban households and on the other side on
the farmers — net food producers). From the end of 2006 this
crisis has brought to hunger more than 75 million people
including those from Eastern Europe and Central Asia. This
crisis has been appearing as the confluence of different forces:
e weather — related production shortfalls (agricultural

production has been affected by climate change: floods,

harsher winters, earthquakes),

e gradual reduction in the stock levels (cereal stocks stand at
their lowest level since 1980 dropping down by 3.4% per
year, this refers also to the new EU states),
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e increasing fuel cost (raised not only costs of production of
agricultural commodities but also the transportation costs),
e investments in the agricultural sector fell from more than

17 billion USD per year in the early 1980s to less than

5 billion USD in the late 1990s.

The Food Price Crisis was followed by the Financial and
Global Economic Crisis. Both crises have had a differing effect
but both have led to social unrest in scores of countries,
including some in these regions, and have added more than
140 million people to the number of hungry and undernourished
people in the world. The economic crisis, which hit hardest in
2009, has depressed economic growth and the purchasing
power of consumers, while impacting food and agricultural
markets through depressed demand, declining exports,
declining credit availability and increasing food insecurity. All of
these shocks have been more severe for low income population,
especially in food deficit areas, and for smaller farmers, too.

In Eastern Europe and Central Asia, among the most
vulnerable countries belong Albania, Armenia, Bosnia-
-Herzegovina, Georgia, Kyrgyzstan, Moldova, Turkmenistan
and Tajikistan. However, regarding this, it is important to
mention that farm land is under stress. According to the World
Earth Institute, the main reasons for world food supply
decreasing are the population growth and accelerated
urbanization, changes in the life-styles, falling water tables and
diversion of water for irrigation towards the cities. There is
a good potential for new land cultivation, notably in Eastern
Europe and Central Asia. Regardless of this, new land is
insufficient or difficult to use for food production due to property
rights and insufficient infrastructure. Important for world
demand of food production is scaling” — up the global
agricultural production. In this connection, Europe and Central
Asia has to take the responsibility to mitigate the global
warming negative impact and contribute to the environmentally
friendly utilization of the global production potential.

Another phenomenon contributing to recent changes and
future prospects is the climate change. Many of the countries in
these regions are already experiencing effects of the climate
change which are accompanied by a legacy of environmental
mismanagement that increases vulnerability towards the
effects of global warming. Such effects also vary greatly from
country to country but can add local production instabilities to
those arising from global market effects and put even more
pressure on land and water constraints in coming decades.

Trends in world hunger and the food consumption share

World Summit on Food Security was convened by FAO in
November 2009 in Rome in order to accelerate steps to reverse
the alarming situation with the starving people and to
collectively accelerate steps to set a path for achievement of
progressive realization of the right to adequate food in context
of national food security. The High Level Expert Meeting had
been convened before the mentioned summit. The best experts
of the world were asked to give effective solutions for feeding of
9.02 billion people equitably, healthily, safely and sustainably in
the year 2050. 60 heads of states and governments, 191
ministers from 182 states and the European Union participated
on the summit altogether. The summit adopted the official
Declaration; however it is crucial to note that this document
contains neither measurable targets nor specific deadlines,
which would make it easier to monitor the implementation.

It should be noted, that there was a slow, but steady
decrease in the number of hungry until the 1995—-1997 period.
But the fact that hunger was increasing even before the food
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and economic crisis suggests that present solutions are
insufficient.

The region of Europe and Central Asia is not considered to
be an emergency region in terms of food security. However, it
should be noted that about 30 percent of the population (about
145 million) are still considered either poor or vulnerable. Now,
the number is expected to rise by about 5 million people for
every 1 % decline in GDP. That is why there are additional
13 million poor people in Eastern Europe and Central Asia in
2009 instead of the decrease foreseen for this group before the
crises (from 145 to 130 million). 60 % of the 145 million poor
people (87 million) could be hungry or malnourished.

Factors of the food crisis

The FAO food price index rose 52 percent on average, from mid
— 2007 to mid — 2008. Then, in July 2008, food price began to
decline. The downward trend should not be interpreted as the
end of the food crisis. Global cereal prices are still more than
63 percent higher as they were in 2005 according to the
International Monetary Fund. The same factors which caused
the food crisis are still present:

e agricultural productivity is low,

e the population growth rate is still high in many of the most

food insecure states,

e water availability and land tenure are significant problems,
e the frequency of floods and droughts is above long-term
averages — most likely as a result of the climate change,

* investments into agricultural research and development are
much lower than recommended and they are not directed

towards the crops most important for the poor.

Investments would play a crucial role in improving the
hunger situation especially in the developing states. In spite of
the fact that the number of the hungry has been increasing
since the mid 1990s, the share of Official Development Aid
(ODA) for agriculture declined substantially in 2007. After
adjusting for inflation, the level of ODA was 37 % lower than in
1980. There is no hope for an increase of investments in
agriculture sector and we also cannot claim that the
investments into agriculture reached the lowest level.

Conclusion

The countries of the regions of Europe and Central Asia have
faced many challenges in the last two decades, and most of
them have experienced massive changes in social and
economic institutions and policies. The structural changes in
the national agro-food sectors have been challenged by
cyclical factors of the agricultural production, such as the fall in
production, decrease of stocks, liberalization of the world trade,
volatile food price crisis and the global economic crisis.

During the transition period, the EU enlargement, volatile
food price crisis and the global economic crisis, some policies
and some countries have been clearly more successful than
the others and much can be learned from their successes and
failures. However, the lessons learned from dealing with
adversity in these regions during the previous years can be
valuable for effective steps in favour of the resolution that
challenges multiple recent crises. In order to stimulate the
economic growth in the agricultural and food sector across the
regions, it is important to introduce and effectively implement
the short and long run policies and priorities. The most
important principle is that the policy makers have to avoid a
situation when the short run policies conflict the long run
development. For Europe and Central Asia, it is important:
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e to improve the efficiency of the early warning systems,
including farms/farmers and government levels,

e to promote the food production programme by implementing
the FAO Twin-Track approach,

e toaccelerate the local adaptation and dispersion of currently
existing improved technology,

¢ to continue with acceleration of the reforms,

e to enhance the transfer of ownership and full ownership
rights for land and other productive agricultural and rural
assets.

In the frame of the long run policies, it is important to
stimulate the economic growth through:

¢ the enhanced investment,

e improved market functioning

¢ introduction of the risk management tools for farmers which
can mitigate important elements of a farm income, such as
yield and price variability,

e enhancement of the rural development and rural
infrastructure with emphasis on new opportunities in green
technology due to climate change mitigation policies,
agriculture and food security, transition of the agro-food
sector, soaring food price crisis, volatile prices, global
economic crisis, climate change, short and long run policies,
investments in agriculture, food index, early warning system
and bioenergy.

Sithrn

Na zagiatku 21. storoCia su hlad a podvyziva stale vaznym
problémom pre mnoho krajin sveta. Po€et podvyzivenych sa
odhaduje celosvetovo na viac ako 925 miliénov a situacia sa
nezlep3uje. V globalnom meradle su hlad a podvyziva zavaz-
nejSim ohrozenim zdravia ako AIDS, malaria a tuberkul6za do-
hromady. Vychodna Eurépa a stredna Azia st regiony so
Specifickymi podmienkami a problémami tykajicimi sa chudob-
nejSej Casti ich populéacie. Cielom prispevku je poukazat na
moZzné rieSenia extrémnej chudoby z ohladom na tieto dve ze-
mepisné oblasti a tiez na faktory ovplyvriujice vyvoj polnohos-
podarstva v tomto regione.

Klaéové slova: potravinova bezpeénost, potravinova kriza,
svetova ekonomicka kriza, klimatické zmeny, investicie do pol-
nohospodarstva
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PARTICIPATION OF DEVELOPING COUNTRIES’ PRODUCERS
IN GLOBAL NETWORKS — THE CASE OF COFFEE

ZAPOJENI PRODUCENTU Z ROZVOJOVYCH ZEMi DO GLOBALNICH SITi - PRIKLAD KAVY

Edita SMELIKOVA, lvo ZDRAHAL
Mendel University in Brno, Brno, Czech Republic

One of the indisputable consequences of globalization is the world-wide linking of market agents and creation of global networks. The
possible impacts of these processes are apparent also in the agro-food sector, especially within the networks of commodity chains. Coffee,
the second most heavily traded commodity in the world, is a typical example, featuring as a global commodity chain. It means that its
individual production stages are miles distant. The first stage of analyzed value chain, coffee growing, is situated in developing countries of
Latin America, Asia and Africa, while the processing and consumption are carried out mostly in developed countries such as the US or the
EU. This paper is focused on the analysis of the individual production stages within the coffee commodity chain. Furthermore, the position of
developing countries producing the raw commodity, interrelationships along the whole value chain and market concentration on the
individual stages are subjects of the analysis as well. The results have been obtained within the frame of the research project MSM
6215648904 “The Czech Economy in the Process of Integration and Globalisation, and the Development of Agricultural Sector and the
Sector of Services under the New Conditions of the Integrated European Market“ of Mendel University in Brno, Faculty of Regional

Development and International Studies.

Key words: global commodity chain, coffee, developing countries, agro-food sector

After implementation of important economic reforms resulting
in market liberalisation in developing countries in the 1980s,
there has been an intensive discussion about the nature of the
changes caused by market liberalisation and de-regulation,
and over the results of these processes.

In the early 1990s, problems such as ‘setting the right
prices’ and ‘appropriate incentives’ went aside and the main
interest was focused on the role of globalisation in economic
restructuring, and on the issues of institution building and good
governance. These issues were analysed at the international,
regional as well as national and sectoral levels. However,
relatively small attention has been paid to the development of
commodity markets and to the possibilities (and restrictions) of
their economic upgrading in favour of developing countries.
International trade is supposed to be an important source of
income for the countries; however, they are still poor. A lot of
low-income countries have been producing and trading tropical
commodities. Coffee belongs to the most traded (not only)

agricultural commodities. Despite the fact, a “coffee boom” has
emerged in the consuming countries, international coffee
prices have fallen dramatically down and their primary
producers have been caught in the “coffee crisis”.

Significant spatial separation of raw commodity production
and consumption of coffee products with significantly increased
added value accordingly challenges for an establishment of
constituent entities involved in the commodity chain, including
an assessment of the possible uneven distribution of economic
forces.

According to Swinnen (2009), the rapid globalization of the
agro — food network integrating consumers, food companies
and agricultural producers led to a significant restructuring of
production, sale and marketing systems worldwide, some
already well advanced in developing and transition countries.
Although the transaction cost theory deduced (and empirical
literature often confirmed) higher possibilities for large farms in
the vertical connection, empirical works indicate a much
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greater diversity than is often reported, including the proportion
of small farms linked to the global network. This is a clear
implication for the welfare of farm households in producer
countries, where these small farms could be vertically
integrated as well, or family members can be employed on
large farms. Coffee producers from developing countries have
the possibility to participate in global networks by creating
value, but deeper examination is needed and must be based on
individual cases.

Materials and methods

Framework of the commodity chain

Flows of commodities between locations of production,
processing and consumption in a particular sector, may be
analyzed by means of Global Commodity Chain (GCC) analysis.
Global Commodity Chain analysis was developed by Gary
Gereffi et al. within a political economy of development (and
underdevelopment) perspective, derived from World Systems
Theory. The roots of GCC analysis indeed lay in the
“dependency theory” of the 1970s, but more in terms of
questions posed than in terms of concepts or methodology. Like
the dependency theory, GCC analysis addresses the issue of
who controls global trade and industry, and how agents locked
into lower-value segments of trade and industry can break out of
this situation. But unlike dependency theory, “control” is not
assumed to be located in multi-national companies (MNCs) with
their own production facilities spread around the world, and the
world is not thought to fall into neat “core” and “peripheral”
geographical compartments. Furthermore, the relation between
the state and MNCs, both in Northern and in Southern countries,
is no longer seen as the key link standing between development
and underdevelopment. GCC analysis embodies a political as
well as a theoretical acknowledgement that the repertoire of
industrial policy tools recommended by dependency economists
has nowadays only limited relevance.

The focus on “global commaodity chains” as units of analysis
primarily reflects the importance assigned to the emergence of
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manufacturing systems which are dispersed and integrated on
a world-wide basis, but in which at the same time power is
mainly associated with system coordination rather than with
a concentration of ownership of productive resources. Chain
coordination reinforces or enhances batrriers to entry, but more
importantly, allows “driving” agents to institute measures which
reduce costs and risks while increasing the speed and reliability
of supply, or which increase sales. It thus offers a way out of the
apparent circularity of dependency theory, where power within
the global economy was measured in terms of profits, while
profits were explained in terms of monopoly power. Since chain
coordination leads to genuine increases in efficiency and cost
reduction, it also offers a means of avoiding a zero-sum
approach, in which profits are derived solely at the expense of
all subordinate agents in a chain. On the other hand, it is
stressed that chain coordination is still typically directed from
northern countries, since it is usually associated with those
links in a chain which have particularly high barriers to entry,
and because international income distribution remains
extremely uneven.

Results and discussion

Description of coffee commodity chain

Coffee is the second most traded commodity (after crude
petroleum), produced in more than 60 developing countries
and consumed mainly in developed countries with over US$ 70
billion of retail sales each year. It is estimated that coffee
growing provides a livelihood for 25 million people and that in
total 100 million people are involved in the sector from
agriculture to processing and sale. Number of subjects
operating on the individual levels of coffee chain is
schematically depicted in figure 2.

In terms of international trade, coffee is the most valuable
tropical agricultural product. Historically, the largest world
coffee producers were Brazil and Columbia, however, the
situation changed in the 1990s with rapid growth of coffee
production in Vietnam. International coffee trade mainly
consists of green coffee in 60 kg bags. Coffee is also traded in
instant and roasted form.

The systematic study of commodity chains seeks to explain
the spatial organization of production, trade and consumption
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Figure 2 Number of subjects involved in the coffee commaodity chain
Source: USDA, Coffee Barometer, own processing
Obrazek 2  Pocet subjektl zapojenych do komoditni vertikdly kdvy

Zdroj: USDA, Coffee Barometer, vlastni zpracovan{
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of the globalized world. A commodity chain in this context is
seen as a network of labour and production processes resulting
in a finished product (Smélikova, 2007). Individual processes
involved in coffee commodity chain are represented as “nodes”
linked together in a network depicted in figure 3.

Coffee goes a long way along the whole value chain fromits
growing, through processing and retail outlet to the final
consumer. We can distinguish following levels of the production
process: growing, preliminary processing, secondary
processing (hulling), export / import, roasting, wholesale and
retail (see figure 3).

Growing

Once planted, it takes coffee about 3—5 years to reach full yield,
but then it continues yielding coffee cherries for at least
20 years. It means that supply of coffee is price inelastic in the
short-term period. Frost, drought and coffee berry disease
belong to factors that significantly affect coffee supply. The
quality of coffee is derived from manner and form of picking (the
extent to which unripe berries are picked). However, the main
factors affecting the final quality and hence the growers’ price
are the choice of species (whether Arabica or Robusta®) and
the altitude at which the coffee is grown (higher altitude usually
results in higher quality). The majority of coffee farmers are
smallholders farming less than 10 hectares; however, some
70% of the coffee supply is produced by small coffee farms, 1-5
hectares in extent. The farms are usually run by family
members but also hired workers might be required for
harvesting.

In countries like Guatemala, Kenya, Brazil, India and
Vietnam, there are also large coffee plantations that cover
hundreds of hectares. Generally, further concentrations of land,
mechanization, and broader use of agrochemicals have led to
lower demand of labour in the plantations. Nonetheless, these
plantations offer a high amount of employment, especially
temporary work, during the harvest period.

Workers in coffee farms and plantations can be categorized
as follows:

e Family producers (mainly family members). It is
a common practice for family farmers to help each other out
by pooling their labour, especially at harvest time. Also,

" Only two of many (more than 60) botanical varieties of coffee trees

are cultivated and utilized commercially to any large extent worldwide.
One is Arabica (in excess of 60% of world production) and the other one
is Robusta.
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many family workers take to harvesting in the plantations

after harvesting their own fields.

¢ Fixed salary labourers (monthly paid workers), who live
on or near the plantation.

e Temporary/harvest labourers (mostly migrant workers),
who specialise in harvesting crops such as coffee,
tomatoes, fruits, etc.

e Casual labourers: workers employed when agricultural
work is available.

Coffee producers are hampered by serious problems like
inadequate access to infrastructure, financial resources and
market information. This directly impacts the social well-being
of farmers, plantation labourers and their communities.
Typically, coffee is the primary source of cash income for coffee
farmers. Therefore, volatile and declining coffee prices have
a direct impact on access to education, housing, food, medical
services, and the other basic necessities. In fact, incomes and
working conditions, on plantations as well as on family farms,
are under constant pressure. Coffee producers are facing
considerable sustainability challenges on social, economic and
environmental fronts. The coffee market continues to be
a showcase of the need to address producers’ problems, on
a global scale (Coffee Barometer 2009).

Preliminary processing

This normally takes place on the farm or estate, but
occasionally, farmers sell unprocessed cherries to local
traders. There exist two main types of on-farm processing
methods: dry and wet?. In the wet method the beans are
separated from the cherries by consecutive operations
involving considerable quantities of water, consisting of
pulping, fermentation to remove mucilage, drying and hulling.
In the dry method, the harvested berries are placed on racks to
dry in the sun for about three weeks. After that, hulling can take
place. Coffee produced by the wet method is usually regarded
as being of better quality and therefore commands higher
prices.

Secondary processing

Coffee is grown in tropical and subtropical regions around the
equator. Ripe coffee cherries are harvested manually and then
undergo primary processing in the producing country before
they are exported. Primary processing is carried out to separate
the coffee bean from the skin and pulp of the cherry, and there
are two methods of doing this. In the wet method, the harvested
ripe cherries are pulped, fermented and washed, dried, peeled
and polished. In the dry method the ripe cherries are dried and
hulled. The end products of both methods are coffee beans,
referred to as “Green” coffee in the trade. Wet processing
produces "Mild” coffee, usually of the Arabica type, and the dry
method produces "Hard” coffee, either Hard Arabica or Hard
Robusta. The distinction is important as Mild Arabica, Hard
Arabica and Hard Robusta coffees are traded separately.

Export / Import

From the mill the coffee goes to a trading company.
International traders get access to green coffee either directly
from its origin or via the spot markets in US and Europe. This
branch went through substantial changes in the last two

2 The dry method is used for 95% of Arabica coffee in Brazil, most

Arabica from Ethiopia, Haiti and Paraguay and almost all Robustas. The
wet method is used for most of other Arabica and rarely for Robustas.
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decades. Midsized traders with unstable positions suffered
losses and found themselves too small to face the competition
from larger companies. A large share of the profits in the coffee
supply chain goes to the middlemen and the large roasters. As
a result, smaller traders either went bankrupt, merged with the
others, or were taken over by their competitors. Therefore, the
market has been becoming more concentrated. International
coffee trading companies operate in the coffee-producing
countries via joint ventures with local middlemen. In 2000
five companies, Dreyfus (France), ED & F Man/Mercon (UK),
Esteve (Brazil), Neumann (Germany) and Volcafe
(Switzerland) covered about 40 % of the total volume of green
coffee traded worldwide. In 2005, as a result of two mergers (i)
Volcafé and ED & F Man and (ii) Esteve and Cargill into Ecom,
the three top groups controlled about 47 % of the market. The
largest trading company, Neumann Group, controlled about
20 % of the market. The other large companies are as follows:
Decotrade (trading arm of Sara Lee/Douwe Egberts) and
Taloca (owned by Philip Morris/Kraft), both based in
Switzerland. International traders are likely to continue
investing in operations in origin countries to meet the needs of
major roasters.

Roasting

Roasting of coffee beans usually takes place in the consuming
country or close to the point of final sale. An important activity
of the roaster is blending of different types of coffees to achieve
a desired taste. Roast analysis and cup testing are carried out
to check the evenness of the roast and to look for any defects
like over-drying or over-fermentation. Once the consignment
arrives in the port of destination the coffee is cleaned again
before it is sold. The international trader might sell it directly to
a roaster, or to a broker. Roasters blend together different
coffees, roast the blend, and grind it. Arabica is used for high
quality coffee blends with a mild flavour. Robusta is used
mostly for instant coffee and in blends with a medium-strong
flavour. Instant coffee is manufactured in a separate process.
Almost 50 % of the green coffee imports are purchased by
the five largest roaster companies which sell their processed
coffees in the European, American and Japanese markets
mainly (see figure 5). Nestlé processes 25 % of the total
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amount, Philip Morris controls 24 % and Sara Lee (operating
mainly in the European and Brazilian market) roasts about
15 %. Procter & Gamble has a share of 10 % (operating
especially in US) and Tchibo processes approximately 7 %
(focused on German market). Nestlé also dominates the soluble
coffee market with a market share of over 50%. Profit margins of
roasting companies are considerable thanks to a combination of
low-priced green coffee, innovative product development and
a strong brand strategy (Daviron, Ponte, 2005).

There has been a very little vertical integration between
roasters and international traders, with a few exceptions — e.g.
Tchibo which has vertically integrated all the way into estate
production in Tanzania.

Wholesale and retail

Roasted beans and/or ground coffee is then sold to retailers or
to commercial catering outlets or coffee houses either directly
or via a wholesaler. Coffee roasters process green coffee
beans into a variety of final products, including filter coffee,
instant coffee, and the new ‘coffee pods’.

Most of the coffee produced is consumed in high-income
countries. Globally, coffee for home consumption is mostly
purchased in supermarkets. The food retail sector is highly
concentrated in the US, UK and Northern Europe and plays
a dominant role in the food marketing chain. Depending on the
brand or outlet, the price of conventional coffee varies
considerably. All supermarkets use conventional coffee as
aloss leader and offer it at a very low price to attract consumers
into their stores.

Consumer

The world’s biggest consumer of coffee is the US, which
traditionally buys its largest proportion of coffee from Central
America (Mexico and Peru). Scandinavian countries and
Germany have the highest consumption per capita in the world.
In the international coffee trade, historical trading relationships
remain still apparent. Large part of East African coffee goes to
Germany and UK, coffee produced in Céte d’lvoire or other
Francophone countries finds its way to France as well as Dutch
trading links with Indonesia are still important (Ponte, 2002).

19%

10%

24%

ElSara Lee 15 %
Oothers (1) 19 %

M Nestlé 25 % OPhilip Moris 24 %
ElProcter & Gamble 10 % B Tchibo 7 %

Figure 5 Market share of roasting and instant manufacturing
companies
Source: Coffee Barometr 2009, own processing
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Zdroj: Coffee Barometr 2009, vlastni zpracovani
(1) ostatni
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Europe, the biggest market for coffee, accounts for 40 % of
world demand, the United States 25 % and Japan 10 %. But
coffee consumption in these countries is stagnant. Brazil has
the fastest-growing domestic coffee market; the better quality
coffee enjoying a rapidly increasing demand. Coffee for home
consumption is bought in supermarkets. Brand loyalty is high
among consumers, who tend to prefer the well-known roasters
and own-brands.

Conclusions

One of the typical characteristics of contemporary development
of (not only) global commodity chains is the fact that farmer, as
a producer of essential agricultural inputs, is more and more
determined by the economic surroundings, especially by
successive levels of agro-food chain. Concentrating wholesale
and retail sector as well as processing companies have the
increasing market power. As a consequence of this behaviour,
farmers are caught in the “scissors” of market power of
finalizing sectors of commodity chains and they are not always
successful in trying to get out of them by mutual cooperation or
by founding sales or marketing organization.

The aim of this paper is to analyse the individual production
stages within the coffee commodity chain, the position of
developing countries and interrelationships along the whole
value chain as well as the market concentration on the
individual stages.

Wanting to describe the position of the individual links
within the coffee commaodity chain, the analysis of value added
distribution was done, proving that there is an uneven
distribution of economic forces in this sector. Despite the fact,
a “coffee boom” has emerged in consuming countries and
coffee has become the second most heavily traded commodity
in the world, international coffee prices have fallen dramatically
down and farmers and coffee producers have faced the crisis.
In this sector, a substantial proportion of total income has been
transferred from farmers to agents in consuming countries.

A large share of the profits in the coffee supply chain goes
to the middlemen and the large roasters. As a result, smaller
traders either went bankrupt, merged with the others, or were
taken over by their competitors. Therefore, the market is
becoming more concentrated. Roasting of coffee beans usually
takes place in the consuming countries and this stage of the
commodity chain is also highly concentrated.

According to the transaction cost theory, the welfare of farm
households in developing countries could be improved by
means of the vertical coordination towards subsequent links.
However, empirical works indicate a much greater diversity,
including the proportion of small farms linked to the global
network, than is often reported. Coffee producers from
developing countries have the possibility to participate in global
networks by creating value, but deeper examination is needed
and must be based on individual cases.

Sihrn

Jednim z nespornych disledku globalizace je propojovani sub-
jekt trhu v celosvétovém méfitku a vytvareni globalnich siti.
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MozZné dopady téchto procesu do zemédeélsko-potravinarského
sektoru je mozné demonstrovat na fungovani komoditnich ver-
tikal. Typickym pfikladem je kava, druha nejvice obchodovana
komodita na svété, ktera nese znaky tzv. globalni komoditni
vertikaly, tj. pfi jejiz produkci jsou jednotlivé faze hodnotového
fetézce Uzemné velmi vzdaleny. Prvotni faze zemédé&lské prvo-
vyroby, tedy pé&stovani kavy, se odehrava v rozvojovych ze-
mich Latinské Ameriky, Asie a Afriky, zatimco jeji zpracovani
i nasledna spotieba se uskutecriuje v zemich vyspélych, jako
jsou Spojené staty nebo EU. Pfispévek si klade za cil provést
analyzu jednotlivych vyrobnich stadii komoditni vertikaly kavy,
se zaméfenim na pozici rozvojovych zemi, jako poskytovatelu
primarni suroviny, na vazby mezi jednotlivymi trovnémi a miru
koncentrace producentl na jednotlivych stupnich. Tento pfis-
pévek vznikl v ramci feSeni vyzkumného zé&méru MSM
6215648904, ,,Ceské ekonomika v procesu integrace a globa-
lizace, a vyvoj agrarniho sektoru a sektoru sluzeb v novych
podminkach integrovaného evropského trhu“, Mendelovy uni-
verzity v Brné, Fakulty regionalniho rozvoje a mezinarodnich
studii.

Klicova slova: globalni komoditni vertikala, kava, rozvojové
zemé, zemédélsko-potravinarsky sektor
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METODOLOGICKE PRISTUPY K ANALYZE EFEKTIVNOSTI ZA PREDPOKLADU NEPRESNYCH DAT:
HODNOTENIE VPLYVU IKT NA EFEKTIVNOST PODNIKOV

METHODOLOGICAL APPROACHES TO EFFICIENCY ANALYSIS WHEN IMPRECISE DATA
ARE PRESENT: ANALYSIS OF ICT IMPACT ON FIRM EFFICIENCY

Peter FANDEL, Ivo FANDEL

Slovenska polnohospodarska univerzita v Nitre

The paper presents a survey of the most effective procedures for efficiency measures calculation using data envelopment analysis when
imprecise data are present (IDEA). It pays special attention to envelopment version of IDEA model (EIDEA), proposes modification of the
Zhu (20083a) procedure for converting ordinal data to exact data and applies the procedure in efficiency analysis of 193 agro-food firms
when impact of ICT use is taken as an efficiency factor. Analysis results by EIDEA are compared with standard CCR DEA results. The
comparison shows that the standard model underestimates efficiency what seems to be a consequence of incorrect consideration of ordinal

data.

Key words: Data Envelopment Analysis (DEA), Ordinal data, Interval data, Imprecise DEA (IDEA), Envelopment IDEA model (EIDEA)

V Standardnej metdde analyzy obalov dat (DEA) sa predpokla-
da, Ze hodnoty inputov a outputov hodnotenych rozhodovacich
jednotiek (podnikov) su vyjadrené ako exaktné kvantitativne
data. V mnohych reélnych situaciach sa v8ak stretdvame so si-
tuéaciami, ked takéto data z réznych dévodov nie su k dispozicii.
Su vSak dostupné v menej presnej podobe a to bud’ ako kvalita-
tivne data, intervalovo vyjadrené data, alebo data charakterizo-
vané poradim. Cook, Kress a Seiford (1993) boli prvi, ktori
modifikovali Standardny DEA model vytvoreny Charnesom,
Cooperom a Rhodesom (1978) (CCR) tak, aby bolo mozné po-
uzit inputy a outputy vyjadrené namiesto kardinalnymi veli¢ina-
mi, veli€inami ordindlnymi. Model DEA, v ktorom su popri
presnych datach pripustné aj data nepresné Cooper, Park a Yu
VO svojej praci z roku 1999 nazvali DEA s nepresnymi datami
(v originali DEA with imprecise data, v kompaktnejSej forme Im-
precise DEA, resp. IDEA). V uvedenej praci prezentuju postupy
ako priamo do Standardného linearneho modelu CCR DEA in-
korporovat slabo ordindlne a intervalovo vyjadrené data. V po-
dobnej praci Kim, Park a Park (1999) sa zaoberaju problémom
ako pouzit nielen intervalovo zadané data a slabo a silne ordinal-
ne data, ale aj data vyjadrené intervalom pomerovych veli¢in.

V8etky vySSie uvedené prace vedu k nelinearnym a nekon-
vexnym Uloham. Zhu (2003a; 2004) ukazal, Ze nelinearne ulo-
hy IDEA mozno rieSit pomocou Standardného linedrneho CCR
DEA modelu a to tak, Ze sa z nepresnych dat inputovych a out-
putovych premennych identifikuju exaktné data. Tento postup
potom umoziiuje vyuzivat vSetky dostupné DEA techniky
na ziskanie dodato¢nych informacii, ako je napr. klasifikacia
hodnotenych jednotiek podla vynosov z rozsahu, identifikacia
zdrojov neefektivnosti, identifikacia referenénych, resp. ben-
chmarkovych jednotiek a pod.

Existujuce IDEA postupy su zaloZené bud na multiplikato-
rovom DEA modeli, alebo na k nemu duélne zdruZenom obalo-
vom DEA modeli. Chen, Seiford a Zhu (2000) a Chen (2006)
tieto postupy nazyvaju multiplikatorova IDEA (MIDEA), resp.
obalova (envelopment) IDEA (EIDEA).

Predkladany prispevok prezentuje najefektivnejSie postupy
hodnotenia efektivnosti podnikov za predpokladu nepresnych

dat metédami IDEA a tieto ilustruje na empirickom priklade
hodnotenia efektivnosti podnikov z hladiska vyuZzivania IKT.

Metody

Hlavnym cielom prispevku je podat struény vyklad metéd IDEA
za predpokladu nepresnych dat a to tak slabo ordinalnych, ako
aj intervalovo zadanych. Z réznych publikovanych postupov
uvadzame postupy, ktoré st z pohladu vypoctov ako aj aplika-
cie najefektivnejsie. Ciastodnym ciefom je postidenie aplikova-
telnosti vSeobecnych postupov IDEA pre rézne definované
ordinalne Skaly.

Sekundarnym cielom je aplikovaf vybrané met6dy IDEA pri
hodnoteni efektivnosti podnikov agro-potravinarskeho rezortu
z hladiska vplyvu faktorov spadajicich pod kateg6riu informac-
né a komunika&né technoldgie.

Pri vyklade principov IDEA vychadzame z predpokladu, Ze
analyzujeme mnoZzinu n navzajom porovnavanych rozhodova-
cich jednotiek DMU {DMU;. j=1, 2, ..., n}, ktoré produkuju out-
puty y;, (r=1,2, ..., 8) vyuZivajuc inputy x,; (i=1,2, ... m). Akna
hodnotenie efektivnosti rozhodovacej jednotky DMU, pouZzije-
me CCR DEA model, potom rie§ime nasledovny multiplikatoro-
vy DEA model:

s
max nO = zurym
r=1
za podmienok:

DUy, -2 VX, S0Vj

r=1 i=1
zvixio = 1 (1)
r=1
vu, >0Vr, i

Dualnu tlohu k modelu (1) —tzv. obalovy model DEA moZe-
me zapisat nasledovne:

13



Peter FANDEL, Ivo FANDEL

0, =min 0,
za podmienok:

Z;’yrj i Z Yo r=1,2,...,8
-SX,.O + Z,,',Xij)‘j <0 i=1,2,...m @)
7“/'207 j=1,2,...,n

kde:

Xj - Ftyinput j-tej DMU

yi - rtyoutput, ftej DMU

Xio — Ity input hodnotenej DMU

Yo — rty output hodnotenej DMU

u, - véha (multiplikator) r-tého outputu

v; - vaha (multiplikator) itého inputu
% - intenzitné premenné j-tej DMU
0, - koeficient redukcie inputov — miera efektivnosti hodno-

tenej DMU,

Ked y;; (pre niektoré n) a x; (pre niektoré i) maju charakter
nepresnych dat, bud vo forme ordinalnych dat alebo intervalo-
vo zadanych dat, model (1) sa stava nelinearnou a nekonvex-
nou Uulohou a v sulade s terminolégiou zavedenou
v praci Cooper et al. (1999) Ulohou DEA s nepresnymi datami
(IDEA).

Nepresné data mézu nadobudnut nasledovnu formu:
a) Intervalovo zadané data:

Y, SV =Yy aX; =X

<x; prereBO,ieBl (3)

kde:

y,ax; - dolné hranice intervalu

¥, ax; - homé hranice intervalu

BO a Bl - reprezentuju mnoziny intervalovo zadanych outpu-
tov resp. inputov

b) Slabo ordinalne data:
Yy SVgaX; <X, prej # Kk, reDO, ieDI
alebo v jednoduch$ej notacii:

V%V Sor S Yy S <Y r €DO) @

Xi1

2 S <X, <...2x, (ieDl) (5)
kde:
DO a DI — reprezentuju mnoziny slabo ordinalnych outputov,

resp. inputov
c) Silne ordinalne data:

Vi<Vp<io-<VYy<--.<Yn, (reSO) (6)

Xy <Xjp <...<Xy <...<X,, (i€Sl) (7)

ik in?

kde:
SO a Sl - reprezentuju mnoziny silne ordinalnych outputov,
resp. inputov

d) Data vyjadrené intervalom pomerovych velicin:

Y, o 8)
L, <2 <U,, (j#j,)r RO)

]
o
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G, s))%"sH,j, ( #j,)(ir <RI) ©)
Jo
kde:
L;ja G; - reprezentuju doIné hranice intervalu a U;a H;horné
hranice intervalu
RO a Rl - reprezentuji mnoziny outputov a inputov viazanych
na intervaly pomerovych veli¢in

Ak (3) az (9) pripojime k modelu (1), dostaneme multiplika-
torovy IDEA model (MIDEA podfla Chen, Seiford a Zhu, 2000
a Chen, 2006)

S
maxm, = Y Uy,
r=1
za podmienok:

S m
DUy, —>vx; <0Vj
r=1 i=1

(X,.].)EQT
(v;)e0;
u,v.>0

kde:
(x;) €©; a(y,) €, —reprezentuju ktorikolvek alebo vietky
moznosti vyjadrené v (3) az (9)

Ak (3) az (9) pripojime k modelu (2), dostaneme obalovy
IDEA model (EIDEA podfa Chen, Seiford a Zhu, 2000 a Chen,
2006). Model (10) je zjavne nelinearny a nekonvexny model,
pretoZe niektoré outputy a inputy sa stali neznamymi rozhodo-
vacimi premennymi. Viaceré prace, ako napr. Cooper, Park
a Yu (1999) a Kim, Park a Park (1999) tento problém rieSia
transformaciou nelinedrneho modelu na linearny model trans-
forméciou 8kaly a konverziou premennych. V naSom prispevku
uvadzame postup Zhu (2003a), ktory vyzaduje iba konverziu
premennych. Vzhladom na potreby nasSej aplikacie sa sustredi-
me iba na konverziu slabo ordinalnych a intervalovo zadanych
dat.

a) Konverzia intervalovo zadanych dat na exaktné data

Zhu (2003a) dokazal, ze za predpokladu hodnotenia rozhodo-
vacej jednotky DMU, exaktné data mézeme ziskat tak, Ze polo-
Zime y, =Y, a X, =X, pre hodnoteni DMU, a y, =Y,
ax; =x; pre DMU; (j= o) a pritom model (10) zachovava mieru
efektivnosti DMU,. Po takejto konverzii dat model (10) uz nie je
nelinearny. Obalovy model s intervalovo zadanymi datami ma
nasledovny tvar:

0, =mino,
za podmienok:

-0,X, + DX, + hoX; <0,

oZlio =
j#0

-0,X, + 2 A, <0, igBI
=1

ieBl

Z}\‘/er + )‘oira 2)7,0, r e BO (11)

j#0
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;kjy,j >y., reBO

A >0, j=1,2,...n

I

b) Konverzia slabo ordinalnych dat na exaktné data:

V metéde konverzie slabo ordindlnych dat Zhu (2003) vycha-
dza z predpokladu, Ze rieSenim modelu (10) pre DMUj, ked ©;
a ®; sl vo forme (4) a (5), ziskame optiméalne rieSenie y, a x;
s optimalnou hodnotou =, , pre ktoré plati:

V<Y S i SV SV SV S Sy, (reDO) (12)

<X, <x

<. £X ;

k-1 S S X

k+1—=""" in

(ieDl) (13)

Ak uvedené optimalne hodnoty prenasobime kladnou kon-
Stantou p, potom p y, (r € DO) a p x; (i € DI) st tiez optimine
hodnoty, pretoze v DEA plati vlastnost nemennosti rieSenia pri
zmene jednotiek premennych inputov a outputov. Preto je vzdy
mozné polozit y, =x, =1 Potom dostaneme mnozinu opti-
malnych rieSeni na slabo ordinalnych outputoch a inputoch tak,
Ze (12) a (13) mozno vyjadrif nasledovne:

OSY SV, <o Sy, Sy ENSY, <...<y, <M, (14)
(r e DO)

0<X;, <X, <... <X, <X, (=) <X, <...<x, <M, (15)
(ieDI)
kde:
M — Cislo blizke + (alebo iné vhodne zvolené Eislo)

Pre outputy a inputy takto upravené na slabo ordinalne
mnoziny definujeme nasledovné intervaly:
V<, [0,1]a x. €, [0, 1] pre DMUI. Gi=1,...k=1) (16)

s

V& [1, M axe, [1, M] pre DMU/(jz k+1,..,n (17)

Vychadzajuc z teoretickych zaverov prace Zhu (2003a)
vieme, Ze pre (r € DO) a (i e DI), n, zostdva nezmenené a (16)
a (17) su spinené ak:

Y,.=X,=1pre DMU, (18)
y,= 0 (dolnej hranici y ), X, = 1 (hornej hranici X;) (19)
pre DMU,(j=1, ..., k—1)

¥,=1 (dolnej hranici y ), x,= M (hornej hranici x;) (20)
pre DMU, (j= k+1, ...., n)

Peter FANDEL, Ivo FANDEL

Vysledky a diskusia

V prispevku aplikujeme postupy IDEA v analyze vplyvu vyuzi-
vania informagnych a komunika¢nych technologii na efektiv-
nost 193 agro-potravinarskych podnikov Slovenska. V analyze
skiimame, aky ma vplyv poCet pouzivanych pocitacov, podiel
pracovnikov vyuzivajucich pocitaCe, a vynaloZené investicie na
IKT na hospodarsku situaciu v podniku. Zdrojom dat je dotazni-
kovy prieskum Katedry informatiky (VEGA 1/4636/07 ,Infor-
macnd stratégia podniku v agropotravindrskom sektore),
v ktorom boli pouZité Standardné dotaznikové postupy. Odpo-
vede na otdzky formulované v dotazniku st v zavislosti od typu
otdzky pozadované bud ako kardinalne data, nominalne data,
dichotomické data, intervalové data, alebo ordinalne data Li-
kertovej 8kaly s prevahou posledne troch menovanych. V tomto
prispevku uvadzame iba zékladné vysledky analyzy, v ktorej
sme pouzili Styri premenné.

Ako outputova premenna bola pouzita premenna Hospo-
darska situdcia v podniku (Hosp_sit). Vzhladom na neochotu
podnikov poskytovat konkrétne informéacie vo forme kardinal-
nych veli€in, pre hodnotenie hospodarskej situacie bola zvole-
na nasledovna ordinalna Likertova $kala: (1) Velmi dobra, (2)
Dobra, (3) Ani dobra, ani zla, (4) Skor zla, (5) ZIa.

V analyze boli pouzité tri inputové premenné: Celkovy po-
Cet PC v podniku (PC_celkom), Percento zamestnancov vyuZi-
vajucich PC (%_zam_s_PC) a Investicie do IKT (Inv_IKT).

Premenna PC_celkom je premenna s kardinalnymi hodno-
tami. Premenné %_zam_s_PC ako aj premenna Inv_IKT patria
medzi nepresné premenné, nakolko ich hodnoty su vyjadrené
intervalovo. PouZité intervaly, ako aj po€etnost podnikov v jed-
notlivych intervaloch uvadza tabulka 2, zakladné charakteristi-
ky premennych su vyjadrené v tabulke 1.

Tabulka 2 Intervalové inputové premenné — pouZité intervaly a pocet-

nosti podnikov v intervaloch

%_zam_s_PC (1) Inv_IKT v tis. Sk/rok (2)
Interval n Interval n

(0-20] 94 (0-20] 40
(20-40] 49 (20-50] 63
(40-70] 25 (50-100] 61

(70-100] 25 (100-] 29
Spolu (3) 193 Spolu (3) 193

Table 2 Input variables with bounded data— bounds and firm distribution

(1) percentage of employees working with PG, (2) ICT investments in
1000 SKK pre year), (3) total

Tabulka 1  Zékladné Statistické charakteristiky premennych
Outputovd premennd (1) Inputové premenné (2)
Hosp_sit (3) PC_celkom (4) %_zam_s_PC (5) Inv_IKT (6)
ordindlna (7) kardindlna (8) intervalovd (9) intervalovd (9)
Minimum 1 1 - -
Maximum 5 160 - -
Priemer (10) 3,68 10,33 30,62 56735,75
Median 4 6 21,43 ~ (20-40] 47,38 ~ (20-50]
Modus 4 3 13,53 ~ (0-20] 47600 ~ (20-50]
Table 1 Descriptive statistics of variables

(1) output variable, (2) input variables, (3) firm prosperity, (4) number of PCs, (5) percentage of employees working with PC, (6) ICT investments, (7) ordinal,

(8) cardinal, (9) bounded, (10) mean
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Ak by sa outputova premenna Hosp_sit pouzila v DEA ana-
lyze Standardne, znamenalo by to, Ze poradové ¢islo 4 vyjad-
ruje dvojnasobne horsiu hospodarsku situaciu ako je situacia
vyjadrend ordinalnou hodnotou 2. Z Likertovej Skaly toto vSak
nevyplyva a preto je potrebné ordinélne hodnoty prekonverto-
vat na exaktné veli€iny. V dalSom texte ukaZzeme konverziu
slabo ordinalnych dat outputovej premennej Hosp_sit podla
pravidiel (18), (19) a (20).Tieto pravidla schematicky mozno vy-
jadrit pre k-ti rozhodovaciu jednotku DMUy nasledovne:

Tabulka3 Schéma pre konverziu slabo ordindlnych dat na exaktné déta
pre DMUy podla (18)—(20)

Ordindlna 8kdla (j) (1) Outputy y; (2) Inputy x; (3)
1 0 1
2 0 1
k-1 0 1
k 1 1
k+1 1 M
n 1 M

Table 3 Scheme for conversion of weak ordinal data to exact data for

DMUj following (18)—(20)
(1) ordinal scale, (2) outputs, (3) inputs

Pri aplikécii pravidiel (18)—(20) si treba uvedomit, Ze i po
konverzii ordinalnych dat na exaktné tieto musia byt v sulade so
zakladnymi preferenénymi pravidlami DEA, t. j. Ze outputy mu-

Acta oeconomica et informatica 1/2011

Tabulka 6 Konvertované ordindine data Hosp_sit na exaktné data
Hosp_sit Hodnoteny podnik (DMU) (2)
0] 1 6 70 143 193
Y12 200 200 200 200 200
Y16 0 200 0 200 200
Y170 0 200 200 200 200
Y1143 0 0 0 200 200
Y1145 0 0 0 0 200
Pozn.: V silade s (16) a (17) konvertujeme ordindlne hodnoty na dve
exaktné hodnoty: Ma 0. M =200 bolo zvolené pribliZzne vo velkosti po¢-
tu hodnotenych podnikov
Note: Following (16) a (17) we convert ordinal values to two exact values:
Mand 0. M was put equal to 200, what is approximately the number of
DMUs
Table 6 Hosp_sit ordinal data converted to exact data

(1) firm prosperity, (2) firm under evaluation

sia byt v sulade s pravidlom rastucej preferencie (€im viac, tym
lepSie), a naopak inputy v sulade s pravidlom klesajucej prefe-
rencie (¢im menej tym lepSie). Pravidla (18)—(20) Zhu (2003a)
formuloval bez zohladnenia uvedenych pravidiel. Takze ak vy-
chadzame z predpokladu, Ze poradie j= 1 je priradené najlep-
Siemu, t. j. najvy$Siemu outputu a najlepSiemu, t. j. najnizSiemu
putu a najhor8iemu (najvy$Siemu) inputu, potom preferenéné
pravidlo je splnené v tabulke 3 iba pre inputy. Konvertované
hodnoty inputov s lepSim ako k-tym poradim dominuju konver-
tované hodnoty s poradim k+ 1, ..., n. Pravidlo preferencie vSak
neplati pre outputy, pretoZze konvertované exaktné outputy

Tabulka 4  Upravend schéma pre konverziu slabo ordindlnych dét na exaktné data pre DMUy

Ordindlna Skala (j) (1) Exaktné outputy y; (2) Ordindlna 8kdla (j) (1) Exaktné inputy x; (3)
n (najlepsi output) (4) 0 1 (najlepdi input) (5) 1

n-1 0 2 1

k+1 0 k-1 1

k 1 k

k-1 1 k+1 M

2 1 n-1 M

1 (najhorsi output) (6) 1 n (najhorsi input) (7) M

Table 4

Adapted scheme for conversion of weak ordinal data to exact data for DMUy

(1) ordinal scale, (2) exact outputs, (3) exact inputs, (4) best output, (5) best input, (6) worst output, (7) worst input

Tabulka 5 Vybrané déta pre IDEA model

Podnik (1) Hosp_sit (2) PC_celkom (3) %_zam_s_PC (4) Inv_IKT (5)
dolnd hranica (6) hornd hranica (7) dolnd hranica (6) hornd hranica (7)
1 5 4 0 20 20 50
6 3 4 0 20 20 50
70 4 49 20 40 50 100
143 2 10 0 20 0 20
193 1 6 0 20 20 50

Table 5
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Pozn.: Ordindlne data v stipci Hosp_sit st teraz zo $kély: 5 — velmi dobra hospodarska situdcia a7 1 — zIa hospodarska situdcia
Note: Ordinal data in column Hosp_sit are now within the scale: from 5 — very good prosperity to 1 — very low prosperity

Selected data for IDEA model

(1) firm, (2) firm prosperity, (3) number of PCs, (4) percentage of employees working with PC, (5) ICT investments, (6) lower bound, (7) upper bound
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s poradim lepSim ako j = k si dominované outputmi z horSich
poradi. Tento nesulad mozno napravit tym, Ze definujeme naj-
lepSie a najhorSie poradie osobitne pre outputy a osobitne pre
inputy. Najlepsie poradie pre inputy musi byt j= 1 (najhorSie pre
outputy) a najlepSie poradie pre outputy musi byt j= n (najhor-
Sie pre inputy). Toto pravidlo je ad hoc naznaené v Chen a Zhu
(in Zhu a Cook eds., 2007) v referencii na starSiu pracu Kim,
Park a Park (1999).

S ohladom na uvedené navrhujeme nasledovni schému
pre konverziu slabo ordinalnych dat (tabulka 4).

Konverziu ilustrujeme na piatich podnikoch vybranych z da-
tabazy 193 podnikov. Pévodné data su uvedené v tabulke 5.
Konvertované data uvadza tabulka 6.

Aplikaciou vysSie uvedeného postupu konverzie ordinal-
nych dat a konverziou intervalovo zadanych dat podla (11) ulo-
ha pre vypocet miery technickej efektivnosti pre podnik &. 70
ma nasledovny tvar:

0., = min 0,
za podmienok:
PC_celkom:
490+ 4N+ A AN+ + 490 o+ 10 Ay, .+ B A, <O

%_zam_s_PC:
-00,, +20 A, +...+ 20 Ag +..+ 40 X,0 +...+ 20 1, +

+.+202%,,<0
Inv_IKT:
-200,, + 50 A, +...+ 50 A +...+ 100 A, +...+ 20 &, +
+..+50 4,5, <0
Hosp_sit:

200 A, +...+ 0 &g +...+ 200 1,y +...+ O A
Ay Mgy ey Aygg 20

’ M98 —

+..+4 02 193 >200

143

Pre obmedzeny rozsah prispevku uvedieme vysledky iba
za vybrané podniky. V tabulke 7 uvadzame porovnanie mier
technickej efektivnosti ziskanych aplikdciou modelu EIDEA
s mierami ziskanymi aplik&ciou Standardného CCR DEA mode-
lu. V oboch modeloch sa predpokladaju konstantné vynosy
z rozsahu. Sugastou tabulky su aj zakladné Statistické charak-
teristiky za cely stibor n = 193 podnikov.

Tabulka 7 Porovnanie mier technickej efektivnosti EIDEA a CCR DEA

Podnik (1) Miery technickej efektivnosti (2)
EIDEA CCR DEA

1 1 1
6 1 0,6
70 1 0,29
143 1 0,5
193 1 0,2
Priemer (n=193) 3 0,95 0,56
Minimum (n = 193) 0,29 0,12
Maximum (n = 193) 1,00 1,00
Stand. odchylka (n = 193) (4) 0,14 0,28
Podiel efektivnych podnikov v % (5) 88,60 % 8,81 %

Table 7 Comparison of EIDEA and CCR DEA technical efficiency scores
(1) firm, (2) technical efficiency scores, (3) mean, (4) standard deviation,

(5) share of efficient firms

Peter FANDEL, Ivo FANDEL

Ako je zrejmé z porovnania, EIDEA model dava vysSie mie-
ry efektivnosti, ako aj vy8si podiel efektivnych podnikov ako
CCR DEA model. Toto vyplyva predovSetkym z korekiného
zohladnenia ordinality outputovych dat. Rozdiely naznacuju
k akym skreslenym vysledkom méze dbjst aplikovanim Stan-
dardného DEA modelu pri pritomnosti ordinalnych, ako aj ostat-
nych typov nepresnych dat.

Zaver

V ostatnych tridsiatich rokoch sa DEA stala jednou z najrych-
lejSie sa rozvijajucich vednych disciplin operaéného vyskumu.
Jej aplikaéné moznosti sa znaéne rozsirili hlavne po vyvinuti
mnoZstva modifikacii, ktoré umoznuju analyzovat problémy so
Specifickymi vlastnostami. Osobitnou triedou modifikacii mo-
delov DEA su modely umozZriujuce pracovat s nepresnymi da-
tami. Vag&sina modelov tejto triedy je zaloZzena na formulacii
nelinearnych modelov. Aplikaéne atraktivnejSie su v8ak mo-
dely linearne, ktoré umoZzfuju vyuzivat vacsinu doteraz vyvi-
nutych analytickych technik Standardnych modelov DEA.
V predkladanom prispevku su prezentované najefektivnejSie
linedrne postupy pre hodnotenie efektivnosti rozhodovacich
jednotiek za pritomnosti nepresnych dat a to vo forme ordinal-
nych a intervalovo zadanych dat. V praci je navrhnuta modifi-
kacia metédy Zhu (2003a) konverzie ordindlnych dat na
exaktné data. Model EIDEA s modifikovanou procedurou je
aplikovany v analyze efektivnosti 193 agro-potravinarskych
podnikov z hladiska vplyvu informa&nych a komunikaénych
technologii. Komparacia vysledkov modelu EIDEA s vysled-
kami modelu CCR DEA v zavere prace ukazuje na vyznamné
rozdiely v mierach efektivnosti, o je argumentom pre aplika-
ciu Specifického modelu v zaujme vyvarovania sa skreslenych
vysledkov.

Sithrn

Prispevok prezentuje vyber najefektivnejSich postupov pre vy-
pocCet mier efektivnosti podnikov metédou analyzy datovych
obalov za predpokladu nepresnych dat (IDEA). PodrobnejSie
sa venuje aplikacii obalovej verzie modelu IDEA (EIDEA), na-
vrhuje Upravu postupu konverzie ordinalnych dat na exakiné
data navrhnutého v Zhu (2003a) a model EIDEA spolu s na-
vrhnutym postupom aplikuje na hodnotenie efektivnosti 193
agropotravinarskych podnikov z hladiska vyuZzivania IKT. Vy-
sledky analyzy modelom EIDEA su komparované so Standard-
nym modelom CCR DEA. Porovnanie ukazuje, Ze Standardny
model podhodnocuje miery efektivnosti, €o je zrejme dosled-
kom nekorektného zohladnenia ordinalnych dat.

Klacové slova: analyza datovych obalov, ordinalne data, in-
tervalové data, DEA s nepresnymi datami (IDEA), obalovy mo-
del IDEA (EIDEA)

Tento prispevok je publikovany s podporou projektu VEGA
€. 1/0893/10, 2010-2012: Analyza horizontalnej integracie pol-
nohospodarskych podnikov s vyuZzitim kvantitativnej tedrie
efektivnosti.
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ANALYZA SKOLSKEHO MLIECNEHO PROGRAMU
THE ANALYSIS OF SCHOOL MILK PROGRAMME

Zuzana KAPSDORFEROVA, Iveta UBREZIOVA, Zuzana POGRANOVA
Slovenska polnohospodarska univerzita v Nitre

The main objective of the paper is to evaluate the contribution of School Milk Programme (SMP) in the Slovak Republic and find out the
reasons of low participation of preschool and school facilities in the Nitra Self-governing Region. Lately, the number of preschool and school
facilities involved in the SMP has been increasing. However, reported consumption quantities reached only 30% of the total amount which
could have been consumed by children and youth under the program. In the research, four sub-objectives were defined. The first
sub-objective identifies changes in SMP legislation and their impact on preschool and school educational facilities. The role of the other
sub-objectives is to determine the reasons for the low consumption of milk and dairy products under SMP, to assess the assortment of
offered milk and dairy products, issues of communication and organization and to propose measures leading to the elimination of problems

and improvement of the current situation.

Key words: school milk programme, consumption of milk and dairy products, European support, eating habits of children and youth

Spotreba mlieka a mlie€nych vyrobkov zaznamenala v devat-
desiatych rokoch 20. storogia v &lenskych $tatoch EU priemer-
ny 20% pokles na osobu a rok. Rovnaku tendenciu mala
spotreba mlieka a mlieénych vyrobkov aj v Slovenskej republi-
ke, pri€om kriticka je spotreba mlieka a mlie¢nych vyrobkov
u deti navstevujucich predskolské a Skolské zariadenia. Medzi
primarne faktory, ktoré pravdepodobne vyraznym sp6sobom
ovplyvnili klesajucu spotrebu mlieka a mlie€nych vyrobkov
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v SR mozno zaradit pokles detskej populacie, zmenu v spotre-
bitelskych navykoch, cenu mlieka a mlie€nych vyrobkov ako
aj nedostato¢nu podporu spotreby na narodnej drovni. Tieto
dovody viedli predstavitelov EU k zavedeniu nového trhového
opatrenia jednotnej spolo&nej organizacie trhu o poskytovani
pomoci na podporu spotreby mlieka a mlie¢nych vyrobkov,
ktoré vyplyva z nariadenia Rady (ES) €. 657/2008.
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Material a metddy

Pocet Skolskych zariadeni zapojenych do §kolského mlie€neho

programu (SMP) v sti¢asnosti rastie, avéak vykazované spotre-

bované mnoZstvo predstavuje iba 30% z celkového mnoZstva,

ktoré by deti mohli v rdmci programu skonzumovat. Hlavnym

cielom vedeckého prispevku je zhodnotit SMP v Slovenskej re-

publike a spoznat pri€iny nizkeho zapojenia predSkolskych

a Skolskych zariadeni v Nitrianskom samospravnom tizemnom

celku. Po uskuto€neni analyzy trhového prostredia boli stano-

vené nasledovné hypotézy:

 zapojenie $kdl do SMP zavisi od poétu Ziakov navétevuiji-
cich dané Skolské zariadenie,

* zapojenie $kdl do SMP zavisf od toho, & je 8kola v obci ale-
bo v meste,

e pocet druhov mlie€nych vyrobkov stipa s po¢tom Ziakov za-
radenych do SMP v ramci $kolského zariadenia,

e pocet druhov mlie€nych vyrobkov zavisi od sidla Skoly.

Pri skimani vztahov a zavislosti medzi kvalitativnymi znak-
mi bola vyuZita asociacna a kontingencna analyza. Existencia
zavislosti medzi znakmi bola overena pomocou y>2-testu
(Chi-kvadrat — testu) nezavislosti, pri¢om predpoklady hypotéz
su nasledovné:
Ho: medzi danymi kvalitativnymi znakmi neexistuje zavislost,
Hy: zavislost medzi kvalitativnymi znakmi existuje.

Test je zaloZeny na porovnavani empirickych a teoretickych
pocetnosti pre kazdu kategériu sledovanych znakov. Testova-
cie kritérium pre overovanie nulovej hypotézy Hy sa vypocita
podla nasledovného vztahu:

kde:

r,c - pocet kategorii prvého a druhého znaku
E; - zistena pocetnost

T; — teoreticka pocetnost

Vztah pre vypocet teoretickej poCetnosti Tj:

R, ><Cl.
i~ n
kde:
R; - suma pocetnosti v i-tom riadku
C; - suma pocetnosti v j-tom stlpci
n - celkova pocetnost

Vysledné hodnoty hypotéz su porovnané s kritickou (tabul-
kovou) hodnotou:

12, = (afc—1)x(r—1))

kde:
o - hladina vyznamnosti

Hypotézu Hy nezamietame, ak je vypocitana hodnota testo-
vacieho kritéria x* < 12, kde %2, je tabulkova hodnota najdena
pri (c— 1) x (r— 1) stupfioch volnosti. Ak x* <y2,, zamietame
hypotézu Ho, teda povazujeme znaky na zvolenej hladine vyz-
namnosti za zavislé. VSetky vypocty su realizované s 5% teore-
tickou hladinou vyznamnosti.

Zuzana Kapsdorferova a kolektiv

Pre vypocet sily zavislosti bol pouzity Pearsonov koeficient:

2

X= |2
n+y
kde:
x? - vypoé&itané testovacie kritérium
n - celkovy pocet merani

Cim viac sa bliZi (absolttna hodnota) k hodnote 1, tym je
zavislost silnejSia.

Zakladnou technikou prieskumu bol dotaznik. Cielovou
skupinou vyskumu boli predSkolské a Skolské zariadenia. Do-
taznik bol rozposlany v dvoch etapach. Prva etapa rozposiela-
nia dotaznikov sa uskutocnila v mesiaci januar 2010. Nakolko
bola nizka navratnost dotaznikov, boli opatovne oslovené dal-
Sie Skolské zariadenia v mesiaci marec 2010. Celkovo bolo
oslovenych 70 zakladnych a materskych $kél v Nitrianskom
samospravnom Uzemnom celku. Celkova navratnost dotazni-
kov bola 54%, pric¢om jeden dotaznik nebol vyplneny komplet-
ne, preto nebol zaradeny do daldieho spracovania.

Vyskum bol realizovany z finanénych prostriedkov Granto-
vej agentury Slovenskej polnohospodarskej univerzity v Nitre
€. 759/01310.

Charakteristika skiimanej vzorky respondentov

Do prieskumu bolo zapojenych 22 (58%) $kolskych zariadeni,
ktoré sa nachadzaju v mestach a 16 (42%) Skolskych zariadeni,
ktoré sa nachadzaju v obciach.

Z miest malo najvacsie zastupenie mesto Nitra (32%, sedem
Skolskych zariadeni) a Nové Zamky (18%, 4 8kolské zariadenia).
Z miest Hurbanovo, Komamo, Sala, Stirovo, Velky Dur a Zlaté
Moravce sa zapojilo iba jedno Skolské zariadenie, pricom spolu
tvoria az 27% podiel 8kl ktoré boli do prieskumu zapojené (po-
diel predSkolskych a Skolskych zariadeni zapojenych do priesku-
mu pochadza z okresu Nitra (34%) potom z okresu Levice (18%)
a najmensi pocet z okresu Topol€any (3%) (tabulka1).

Tabulka1  Zastupenie jednotlivych okresov v prieskume
Okres (1) Pocet $kol (2) Percentudlny podiel (3)
Nitra 13 34%
Zlaté Moravce 2 5%
Levice 7 18%
Sala 3 8%
Komdrno 4 11%
Dunajska Streda 2 5%
Topolany 1 3%
Nové Zamky 6 16%
Spolu (4) 38 100%

Zdroj: Vlastny vyskum Source: Own research
Representation of districs in the survey
(1) district, (2) number of schools, (3) percentage share, (4) total

Table 1

Vysledky a diskusia

Skolsky mliegny program v SR

Podla Svetovej zdravotnickej organizacie (2006) je obezita jed-
nou z najvacsich vyziev verejného zdravotnictva v 21. storodi.
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Tabulka 2 Realizécia Skolského mliegneho program v SR v rokoch 20042008

Skolsky rok (1) Pocet zapojenych MnoZstvo spotrebovaného mlieka Vly8ka ndrodnej dotacie Vy$ka dotacie z EU
Skolskych zariadeni (2) a ml. vyrobkov v kg (3) v € (4) v € (5)
2004/2005 100 141000 26 887 32530
2005/2006 650 1137 000 265 551 258 913
2006/2007 820 1343 215 285 468 248 954
2007/2008 920 - - -
Index 2006/2007-2004/2005 v % 820% 953% 1062% 765%
Zdroj: PPA SR Source: PPA SR
Table 2 Implementation of School Milk Programme in the Slovak Republic in the years 2004-2008

(1) school year, (2) Number of facilities involved in the SMP, (3) Amount of consumed milk and dairy products in kg, (4) Level of national subsidy in Eur, (5) Level of

EU subsidy in Eur

Od roku 1980 sa prevalencia obezity strojnasobila v mnohych
krajinach eurépskeho regiénu a pocet tych, ktori st postihnuti,
kontinudlne narasta do alarmujicich rozmerov, najma u deti.
Obezita je taktieZ zodpovedna za 2-8 % vSetkych vydavkov na
zdravotnictvo a 10-13 % umrti v réznych €astiach eurépskeho
regionu. V su€asnosti ma nadvahu 30-80 % dospelej popula-
cie eurépskeho regiénu, ktora je sledovana prostrednictvom in-
dexu BMI. Priemerné hodnoty BMI sa v regi6ne bliZia k hodnote
26,5. Obezitou (BMI viac ako 30) je postihnutych viac ako treti-
na dospelej populécie v regidne. Odhaduje sa, ze takmer 400
miliénov dospelych trpi nadhmotnostou a asi 130 milibnov je
obéznych. Detska obezita predstavuje akutnu zdravotnu krizu.
Asi 20% deti trpi nadhmotnostou a asi tretina z nich je obézna.
Od roku 1992 je v SR zaznamenavany sustavny pokles
spotreby mlieka a mlie€nych vyrobkov. Medzi primarne faktory,
ktoré pravdepodobne vyraznym sposobom ovplyvnili a ovplyv-
Auju klesajucu spotrebu mlieka a mlie€nych vyrobkov v SR,
mozno zaradif pokles detskej populacie, zmenu v spotrebitel-
skych navykoch, cenu mlieka a mlie¢nych vyrobkov, ako aj ne-
dostato¢nu podporu spotreby na narodnej trovni. Deti patria do
najohrozenej$ej vekovej skupiny z hladiska prijmu mnozstva
vépnika a aj z tohto hladiska EU kladie velky déraz na konzu-
maciu mlieka a mlie€nych vyrobkov a zaroven navyky z detstva
vytvoria predpoklad pre jeho konzumaciu aj v dospelom veku.
V SR dosahuje prijem vépnika u deti priblizne 60% odporuca-
ného mnoZstva. Alarmujuce su $tudie, ktoré tvrdia, Ze iba 43%
deti pije mlieko kazdy defi, 45% pije mlieko nepravidelne a 12%
deti nepije mlieko vébec. Podla svetovej zdravotnickej organi-
zacie je minimalna odpori¢ana davka spotreby mlieka
na obyvatela a deri 603 gramov. Spotreba mlieka a mlie€nych
vyrobkov sa na Slovensku za poslednych 15 rokov zniZila
0 100 kg na osobu a rok. Zatial ¢o v roku 1989 pripadalo na jed-
ného obyvatela SR v priemere 253 kg mlieka a mlieGnych vy-
robkov, v roku 2007 to bolo len 153 kg. Odporu¢ana vyzivova
davka je 220 kg na osobu za rok. Extrémne nizkou spotrebou
mlieka sa Slovensko zaraduje nielen na posledné priec¢ky v Eu-
rope, ale aj vo svete. V suvislosti s nizkou spotrebou mlieka
a mliednych vyrobkov sa v SR zagal realizovat Skolsky mlie&ny
program. Hlavnym ciefom SMP je zvySenie spotreby mlieka,
kyslomlie¢nych vyrobkov, tvarohu a syrov v 8kolach, &im sa
zvySi aj prijem vapnika u Skolopovinnych deti, domnieva sa Ha-
made (2008). Skolsky mlieény program sa realizoval na tizemi
SR do roku 1989 a jeho obnovenie nastalo az v roku 2004.
Podla tabulky 2 bolo v Skolskom roku 2004/2005 do programu
zapojenych 100 8kol a vyplatilo sa celkovo 1,79 mil. Sk
za 141 tisic kg skonzumovaného mlieka a mlie¢nych vyrob-
kov, z &€oho 0,81 mil. Sk bolo vyplatenych zo Statneho rozpo-
Ctu. V roku 2005/2006 bolo zapojenych uz cca 650 $kol
a vyplatili sa prostriedky celkovo vo vySke 15,8 mil. Sk za
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1 137 tisic kg vyrobkov, pricom zo Statneho rozpoétu sa
vyplatilo 8,0 mil. Sk. Postupne narasta poc¢et zapojenych $kol
a aj finanéné prostriedky sa zvySuju, v Skolskom roku
2006/2007 bolo zapojenych 820 8kél a za 1 343 tisic kg vyrob-
kov sa vyplatili prostriedky celkovo vo vySke 16,2 mil. Sk,
z ¢oho 8,6 mil. Sk bolo zo Statneho rozpoctu. Podla predbez-
nych tdajov sa v §kolskom roku 2007/2008 zapojilo 900 $kél
a celkova vyska prostriedkov sa predpoklada na 29 mil. Sk.
Pocet materskych, zakladnych a strednych Skl predstavuje
45% ucast na programe.

Zékladné legislativne predpisy upravujice organizaciu
Skolského mlie€neho programu v SR vyplyvaju z Nariadenia
Rady (ES) €. 1234/2007 z 22. okt6bra 2007 o vytvoreni spolog¢-
nej organizacie polnohospodarskych trhov a o osobitnych usta-
noveniach pre uréité polnohospodarske vyrobky (nariadenie
o jednotnej spolo€nej organizacii trhov), z Nariadenia Komisie
(ES) €. 657/2008 z 10. jula 2008, ktorym sa ustanovuju podrob-
né pravidla uplatfiovania Nariadenia Rady (ES) €. 1234/2007,
pokial ide o pomoc Spoloenstva pri poskytovani mlieka a ur-
Citych mlie€nych vyrobkov Ziakom vo vzdeldvacich institu-
ciach a z Nariadenia vlady SR ¢&. 339/2008 z 20. augusta 2008
0 poskytovani pomoci na podporu spotreby mlieka a mlie¢-
nych vyrobkov pre deti v materskych Skolach, pre Ziakov
na zakladnych Skolach a pre Ziakov na strednych $kolach
a z Nariadenia Komisie (ES) €. 966/2009 z 15. oktébra 2009,
ktorym sa meni a dopifia nariadenie (ES) &. 657/2008, ktoré
stanovuje pravidld na uplatfiovanie nariadenia Rady (ES)
€. 1234/2007 o pomoci Spolocenstva pri poskytovani mlieka
a mlie€nych vyrobkov Ziakom vo vzdelavacich institdciach.
Nové Nariadenie Rady (ES) €. 657/2008 a Nariadenie Komisie
(ES) €. 966/2009 prinieslo niekolko pozitivnych zmien, ktoré sa
tykaju:

a) Rozsirenia cielovej skupiny:
Uchadzaom o zabezpecenie mlieka a mlie€nych vyrobkov
podfla nového Nariadenia Komisie (ES) €. 657/2008 méze byf:
e vzdelavacia institlcia,
¢ orgéan 8kolstva, pokial ide o vyrobky distribuované Ziakom
v ramci jeho pésobnosti,

e dodavatel vyrobkov,

e organizacia pdsobiaca v mene jednej alebo viacerych
vzdelavacich intitucii alebo jedného ¢i viacerych organov
Skolstva a osobitne zriadena na tento ucel.

b) Propagacie programu

Nakolko nebola dostatoéna informovanost Ziakov a rodi-
€ov, ale aj ostatnych navstevnikov Skoly o tomto programe, za-
viedla sa povinnost oznaCovat miesto distriblicie mlie€nych
vyrobkov financovanych z prostriedkov EU plagatom, ktory
musi spifiat minimalne poZiadavky podra prilohy Il nariadenia
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(ES) €. 657/2008, napriklad velkost plagatu, velkost pisma, na-
zov Skoly, pripadne informéaciu o vyzname mlieka. Plagat musi
byt umiestneny na viditelnom mieste pri vstupe do 3koly.

c) Kategorizacie a rozsirenie sortimentu

— je €leneny do piatich kategorii a ku kazdej kategdrii je ur-
€ené vyska pomoci: Nariadenie Komisie (ES) €. 657/2008 €leni
sortiment do 5 katego6rii. Nakolko skusenosti poukazali, Ze urci-
té vyrobky z nariadenia Komisie (ES) €. 657/2008 neboli a ani
nie su v sucasnosti dostupné na trhu vo viacerych ¢lenskych
Statoch, bolo navrhnuté rozsirit zoznam vyrobkov s cielom za-
bezpecit v ¢lenskych Statoch mozZnost pouzitia SirSieho spektra
vyrobkov opravnenych na pomoc. Rovnako boli presnejSie vy-
medzené pojmy syr a sladidla. Touto problematikou sa zaobera
Nariadenie Komisie &. 966/2009, ktoré nadalej ¢leni sortiment
do 5 kategérii a upravuje Prilohu | nasledovne: Do | kateg6rie
boli zalenené vyrobky tepelne upravené mlieko alebo tepelne
upravené mlieko s ¢okoladou, ovocnou Stavou alebo ochutené,
obsahujuce miniméalne 90 % hmotnostnych mlieka a obsahuju-
ce najviac 7 % pridaného cukru a/alebo medu; fermentované
mlie¢ne vyrobky obsahujlce alebo neobsahujlice ovocnu $ta-
vu, ochutené alebo neochutené, obsahujice minimalne 90 %
hmotnostnych mlieka uvedeného a obsahujlce najviac 7 % pri-
daného cukru a/alebo medu. Kategéria Il. obsahuje ochutené
a neochutené mlie€ne vyrobky s ovocim, fermentované alebo
nefermentované obsahujuce miniméalne 75 % hmotnostnych
mlieka a obsahujuce najviac 7 % pridaného cukru a/alebo
medu. Do kategoérie Ill. boli zaradené Cerstvé a spracované
syry s obsahom nemlie¢nych zloZiek maximalne 10 %. Kateg6-
ria V. zahffia Syry Grana Padano a Parmigiano Reggiano. Po-
slednd V. kategdria obsahuje syry obsahujice maximélne 10 %
nemlie€nych zloZiek, na ktoré sa nevztahuju kategorie lll. a IV.

Vy$ka pomoci z finanénych zdrojov EU je stanovena v na-
riadeni Komisie (ES) €. 657/2008 z 10. jula 2008. Ku kaZdej ka-
teg6rii bola navrhnutd miera pomoci, ktord& sa novym
nariadenim nezmenila a je platna nasledovne:

a) 18,15 €.100" kg na vyrobky kategorie I.,

b) 16,34 €.100" kg na vyrobky kategorie II.,

c) 54,45 €.100" kg na vyrobky kategoérie Ill.,

d) 163,14 € . 100" kg na vyrobky kategérie IV.,

e) 138,85 €.100" kg na vyrobky kategorie V.

Pomoc je Skolskym zariadeniam vyplacana v narodnej
mene, pricom na prepocet sa v zmysle nariadenia Komisie (ES)
873/2007 v zneni neskorsich predpisov pouziva kurz vyhlaseny
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Obrazok1 Podiel $kolskych zariadeni, ktoré zahgjili ugast v SMP,
v jednotlivych Skolskych rokoch
Zdroj: Vlastny vyskum

Figure 1 Share of schools participating in the School Milk Programme

in respective academic years
Source: Own research
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Eurdépskou centralnou bankou (ECB), platny v prvy den zucto-
vacieho obdobia, ku ktorému sa Ziadost o pomoc vztahuje.
Vy8ka pomoci z finanénych zdrojov SR je stanovend v nariade-
ni vlady Slovenskej republiky z 20. augusta 2008 &. 339/2008
0 poskytovani pomoci na podporu spotreby mlieka a mlieénych
vyrobkov pre deti v materskych Skolach, pre ziakov na zaklad-
nych 8kolach a pre Ziakov na strednych Skolach. Finanéna po-
moc z eurdpskych a narodnych prostriedkov sa uplatiiuje iba
na podporované mlie¢ne vyrobky uvedené v nariadeni viady
SR €. 339/2008 Z. z. Pomoc sa poskytuje maximalne na
0,25 litra spracovatelsky oSetreného mlieka (alebo mlie¢neho
vyrobku prepoé&itaného na ekvivalentny objem mlieka) na jed-
ného Ziaka a jeden vyu€ovaci def.

Financovanie programu je v SR Ciasto€ne dotované a je
tvorené tromi zlozkami:

* prostriedky z EU,
e prostriedky zo Statneho rozpoctu,
e doplatok zZiaka.

Tymto spbdsobom dostavaju deti a Ziaci mlieko alebo mlie¢-
ny vyrobok za cenovo vyhodnejSich podmienok. Vyska pros-
triedkov z EU je dana nariadenim a je stanovena podla u?
spominanych jednotlivych kategérii vyrobkov. Pre v8etky druhy
mlieka je ur€ena vo vyske 18,15 € na 100 kg mlieka. Pre Ziaka
je stanovena maximalna denna davka v mnozstve 0,25 | mlieka
alebo mlie¢neho vyrobku prepocitany na ekvivalent mlieka.
Prostriedky zo &tatneho rozpodtu st k prostriedkom z EU v po-
mere priblizne 2,5 : 1. Zvy$nu Ciastku doplaca Ziak.

SMP v Nitrianskom samospravnom tizemnom celku

Na zéklade uskuto&neného prieskumu mozno tvrdit, Ze vyvoj
zapojenia Skolskych zariadeni v Nitrianskom samospravnom
tizemnom celku (NSUC) v Skolskom mlieénom programe méa
vyrazne kolisavy charakter. Napriek uvedenej skuto€nosti je
pozitivne, Ze zaujem o SMP zo strany Skolskych zariadeni
z roka na rok narasta, o dokumentuje aj obrazok 2. Do Skol-
ského mlieéneho programu sa $kolské zariadenia v NSUC prvy
krat zapojili v 8kolskom roku 2005/2006. V tomto roku sa z opy-
tanych zapojilo 22% 3kdl. Najvacsi prepad zaujmu o Skolsky
mlie¢ny program bol v roku 2006/2007, kedy sa pripojili len 4 %
kol z celkového poétu nezapojenych $kdl v NSUC. Vyrazny
narast zapojenia $kolskych zariadeni do programu Skolské
mlieko nastal o rok neskor, v $kolskom roku 2007/2008 a to az
0 33% (obrazok 1).

Z oslovenych 38 materskych a zakladnych 8kél potvrdilo
svoju udast v SMP aZ 71% predkolskych a $kolskych zariade-
ni. Vyrazne vy3sSi podiel zapojenia do mlie€neho programu
maju mestské Skolské zariadenia 18 (64%) (obrazok 2). Obec-
né Skoly tvoria 36% podiel zapojenia, ¢o potvrdilo 9 Skol.

33%

M obec (1)
67% Omesto (2)
Obrazok 2  Podiel zapojenych $kolskych zariadeni v SMP podfa miest

a obci

Zdroj: Vlastny vyskum

Share of preschool and school facilities involved in School
Milk Programme by cities and villages

Source: Own research

(1) village, (2) town

Figure 2
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15%

M dostatoéna (1)
[ nedostatocna (2)

85%

Obrazok 3  Spokojnost so sortimentom mlie€nych vyrobkov podia
respondentov

Zdroj: Vlastny vyskum

Satisfaction of responders with the assortment of dairy

products
Source: Own research

Figure 3

Z Nitrianskeho samospravneho kraja do Skolského mlie¢-
neho programu nie je zapojenych 29% opytanych. Sedem Skol-
skych zariadeni, ktoré nie sti zapojené v SMP pochadza z obci
(67%) a 4 8koly z miest (33%). Medzi dévody, pre€o Skolské za-
riadenia nie su zapojené do mlie€neho programu respondenti
uvadzali nasledovné dévody:
® nezaujem o mlie¢ne vyrobky zo strany Ziakov (2),
® nizky pocet Ziakov navstevujuci Skolské zariadenie (2),

* neskoré informovanie o SMP (1),

e problematické skladovanie, manipulécia a vydavanie potra-
vin poCas prestavok, ktoré nie su Skoly technicky a ani per-
sonalne schopné zabezpedit (3).

Sortiment mlieka a mlieénych vyrobkov

V ramci 8kolského mlie€neho programu méze byt defom a Zia-
kom podavané mlieko najviac v mnoZstve 0,25 | na dieta alebo
Ziaka a den alebo mlie€ny vyrobok, prepocitany na ekvivalent-
ny objem mlieka. Kazdym rokom sa zvySuje pocet schvalenych
vyrobkov, ktoré st nasledne poc¢as Skolského roka Ziakom po-
nukané. Sortiment mlie€nych vyrobkov schvaluje PPA. V Skol-
skom roku 2009/2010 bola v SR ponuka tvorena 26 mlie¢nymi
vyrobkami. V sortimente vyrobkov su v su€asnosti schvalené
prevazne biele jogurty, ochutené a neochutené mlieko, smota-
nové jogurty, acidofilné mlieko, kyslomlie€ny vyrobok s probio-
tickou kultdrou biely.

Ponuku sortimentu v ramci SMP hodnoti aZ 85% opytanych
za dostato€nu. 15% respondentov povazuje sortiment vyrob-
kov za nedostatocny a ocenili by jeho rozsirenie (obrazok 3).
Uvitali by viac druhov jogurtov, a to najma ovocné, dalej rézne
druhy syrov a piskoétove rezy s mlie€nou naplriou.

Tabulka 3  Struktira objednavanych vyrobkov od jednotlivych mliekarni
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Zo skumanej vzorky az 20 8kol (74%) spolupracuje s Tat-
ranskou mliekarriou, a.s., so sidlom v Kezmarku, 5 $kol (19%)
s mliekarenskou spolo€nostou Rajo, a.s. a iba dve 3koly (7%)
so spolo¢nostou Danone.

Tabulka 3 zachytava podiel 8kl na odoberani jednotlivych
druhov mlie€nych vyrobkov. Najvacsi zaujem prejavuju Ziaci
0 neochutené mlieko (89%). Neochutené mlieko odoberaju
Skolské zariadenia najCastejSie od Tatranskej mliekarne, a. s.,
(20), 3 8kolské zariadenia od spolo¢nosti Rajo, a.s. a iba 1 kol-
ské zariadenie nakupuje neochutené mlieko od Danone. Ochu-
tené mlieko odoberaju 8koly v prevaznej miere od spolo¢nosti
Rajo, a.s. a ochuteny jogurt a mlie€ne napoje od spolo¢nosti
Danone. Na druhej strane, najmen8&i zaujem je o syry (7%) a to
je z dévodu ich nedostato¢nej ponuky.

Nova forma predaja mlieka a mlie€nych vyrobkov v ramci
programu Skolské mlieko sa realizuje od $kolského roku
2008/2009 a to prostrednictvom chladenych mlie¢nych auto-
matov. Predaj sa uskuto€nuje cez €ipovu kartu, za ktord si maju
moznost Ziaci zakupit 20 kusov mlie€nych vyrobkov podla
vlastného vyberu. V ponuke su zatial 4 druhy mlie€nych vyrob-
kov: dvoj decilitrové mlieko s prichutou vanilky, kakaa, jahody
a neochutené acidko s 1 % obsahom tuku. Pre Skolsky rok
2009/2010 bola uréena cena jedného vyrobku na 0,25 eur
(7,53 Sk). Skolské mlie&ne automaty na Slovensku zatial ponu-
ka a prevadzkuje iba spolo¢nost Rajo,a.s. Zo skimanych Skol-
skych zariadeni v NSUC mlieény automat prevadzkuje iba
5 (19 %) z oslovenych Skol.

Vyhody realizacie Skolského mlie€éneho programu pros-
trednictvom mlie€nych automatov su nasledovné:

e Ziak si vyberie mlie¢nu desiatu v defi a v €ase kedy jemu vy-
hovuje,

¢ niz8ie administrativne naklady pre Skolské zariadenie,

e evidencia Ziakov sa realizuje prostrednictvom ipovej karty,

¢ skladovanie, prevadzkovanie, hygienicku udrzbu zabezpe-

Cuje prevadzkovatel chladiaceho mlie€neho automatu,

e pravidelné tyZdenné dokladanie vyrobkov uskutoCriuje pre-
vadzkovatel automatu.

Nevyhody realizacie $kolského mlie€neho programu pros-
trednictvom predaja z mlie¢neho automatu:

e v pripade, Ze si Ziak nevyberie mlie€nu desiatu do konca

Skolského roka, t. j. k 30. 6., zostavajuce body mu prepadnu

a nemoze si ich preniest do nového Skolského roka,

e forma predaja nie je vhodna pre deti v predskolskych zaria-
deniach,

e je ureny iba pre Skolské zariadenia s vy$8im poctom Zia-
kov.

Druhy mlieka a mlie¢nych Danone Rajo Tatranskd mliekaren Spolu $koly (3)
vyrobkov (1) potet skol (2) % potet kol (2) % potet skol (2) %

Neochutené mlieko (4) 1 50 3 60 20 100 24 (89%)
Ochutené mlieko (5) 1 50 4 80 9 45 14 (52%)
Ochuteny jogurt (6) 2 100 0 0 1 5 3 (11%)
Miiegne napoje (7) 2 100 0 0 4 20 6 (22%)
Biely jogurt (8) 1 50 0 0 5 25 6 (22%)
Syry (9) 0 0 0 0 2 10 2 (7%)

Iné (10) 1 50 1 20 1 5 3 (11%)

Zdroj: Vlastny vyskum  Source: Own research

Table 3 The structure of products ordered from individual dairies

(1) types of milk and dairy products, (2) number of schools, (3) total for the schools, (4) unflavoured milk, (5) flavoured milk, (6) flavoured yoghurts, (7) milk

drinks, (8) white yoghurt, (9) cheese, (10) other
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M pocas druhej prestavky (1)
O pocas tretej prestavky (2)
B pocas obeda (3)

cely den (4)

71%
Oiné (5)
Obrazok 4 Konzumécia mliecnych vyrobkov pocas dria
Zdroj: Vlastny vyskum
Figure 4 Consumption of dairy products during a day

Source: Own research
(1) during the second break, (2) during the third break (3) during the
lunch, (4) the whole day, (5) other

Konzumacia mlieka a mliegnych vyrobkov v ramci Skolské-
ho mlie¢neho programu by sa mala v $kolach realizovat po¢as
prestdvok v ramci vychovno-vzdeldvacieho procesu alebo
v ramci mimoskolskej ginnosti. Skoly zaroveri nemdzu pouZit
mlie€ne vyrobky pri priprave jedal v zariadeni Skolského stra-
vovania, ¢o je uvedené v €l. 4 nariadenia Komisie (ES)
€. 657/2008 z 10. jula 2008, avSak mlieko m6Zu v Skolskej je-
dalni zohrievat pripadne ochutif. Prieskum poukazuje na sku-
to€nost, Ze vo vacSine Skolskych zariadeni (70%) konzumuju
Ziaci mlieGne vyrobky pogas obeda, z €oho vyplyva, Ze do $kol-
ského mlie€neho programu su zapojeni iba Ziaci, ktori navste-
vuju Skolsku jedalen. Celodenny pristup k mlieku a mlie€nym
vyrobkom mé iba 7% Ziakov a to v 8kolskych zariadeniach, kto-
ré prevadzkuju mlie¢ny automat.

Obrazok 4 zachytava konzuméciu po€as jednotlivych pre-
stavok. 23% Ziakov konzumuje mlie¢nu desiatu po druhej a tre-
tej vyu€ovacej hodine. NajCastejSie Ziaci konzumuju mlieko
a mlie¢ne vyrobky po&as obeda, kde vyrobok dostavaju ako pri-
davok k obedu. 70% podiel konzumacie mlieka a mlie¢nych vy-
robkov poCas obeda poukazuje aj na problém, ktory suvisi
s distribuciou a zabezpeenim chladiacich a hygienickych po-
Ziadaviek na vyrobky.

Ziaci vo vadsine 8kolskych zariadeni konzumuji vyrobky
SMP 1-krat v tyZdni, 8o uviedlo aZ 48% opytanych (obrazok 5).
Niektoré Skolské zariadenia ponukaju mlie€ne vyrobky 3-krat
tyzdenne, ¢o uviedlo 33% opytanych. Denne mlie¢nu desiatu
neposkytuje Ziadne Skolské zariadenie, €0 mozno povaZzovat
za jednu z pri€in niZSej spotreby mlieka a mlie€nych vyrobkov
v ramci SMP.

Medzi problémy stvisiace s SMP dopytované $kolské za-
riadenia uviedli:

e administrativna naroc¢nost,

e nedostatok personalnych a pefiaznych zdrojov na ohodno-
tenie poverenej osoby za administrovanie SMP,

e absencia Ziaka,

* nedostatotna komunikacia,

* nevhodné alebo nedostato¢né skladovacie podmienky,

e materialno-technické podmienky, problematické prenasanie
a manipulovanie s vyrobkami z dévodu pavilénovitého typu
budovy.

Na administrativnu naroénost sa poukazuje ako na jeden
z najvacsich problémov Skolského mlieka. Avsak z prieskumu
vyplyva, Ze az 37% ju nepoklada za naro€nu, 26% opytanych ju
povazuje za naro¢nl a 37% sa k danej otazke nevyjadrilo.
K zlepSeniu administrativnej naro¢nosti by prispelo napr. zasie-
lanie vykazov jedenkrat polro¢ne a v niektorych pripadoch ro¢-
ne, ¢o v8ak st€asna legislativa neumozriuje.

Zuzana Kapsdorferova a kolektiv
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Obrazok 5 Konzumadcia mlie¢nych vyrobkov

Zdroj: Vlastny vyskum

Consumption of dairy products

Source: Own research

(1) daily, (2) 4 times a week, (3) 3 times a week, (4) twice a week,
(5)once a week

Figure 5

Dalsi problém v ramci SMP vidia koly v nedorieSenom za-
bezpeceni a ohodnoteni personalu. V minulosti bol za organi-
zovanie SMP povereny pedagogicky pracovnik. Nakolko
v sucasnosti doSlo k vyraznému poklesu pedagogickych pra-
covnikov a ich pocet je presne vypocitany na poCet Ziakov, nie
je z Casového hladiska mozné poverit tychto pracovnikov. Vo
vacsine Skolskych zariadeniach je preto poverena veducal/i je-
dalne. Riaditel 8koly vac&Sinou zohladfuje poverenému za-
mestnancovi pracu stvisiacu s vykonom SMP iba v osobnom
priplatku. Tento nedostatok mnohé 3kolské zariadenia rieSia
realizovanim mlie€neho programu pocas obeda, takze sa
v mnohych pripadoch nedotyka v8etkych Ziakov Skoly.

Jednym z organizaénych problémov je skladovanie vy-
robku pocas absencii ziaka. Absentujicim detom alebo
Ziakom je potrebné mlieénu desiatu dodat. Ak vSak rodicia
nepridu po vyrobok, 8kola musi zabezpe it skladovanie vy-
robku. Platné nariadenia sa tejto problematike nevenuju, ale
problém nastane, ak diefa alebo Ziak pride do Skoly/ mater-
skej 8kolky po dlhSej chorobe, resp. nepritomnosti a mlieko
alebo mlie&ny vyrobok je po dobe spotreby. Skoly riesia tento
problém rb6zne. VagSina 8kl realizuje vydavanie mlie¢nych
vyrobkov po¢as obeda, takZe ked Ziak chyba, tak je odhlase-
ny aj z obeda a tym padom aj z SMP v dany de#. Ostatné §ko-
ly pouzivaju mlie€ny automat, priom Ziaci vlastnia Cipové
karty, to zn. Ze mlieko si vyberaju po¢as pritomnosti v §kole.
V pripade, Ze z organizaného hladiska zlyha dodavanie
mlieka a mlie€nych vyrobkov, Skolské zariadenie rodi¢om
poukaZze Sek na nakup vyrobkov platny vo vybranej obchod-
nej sieti.

Navrhy na zlepSenie komunikacie v ramci SMP uviedlo
iba 6 Skolskych zariadeni. VaéSina z nich odporuc¢a vacsiu
propagaciu SMP a zlep$enie informovanosti 8kl i rodicov,
poskytnut Skolskym zariadeniam od dodavatela viac propa-
gacénych materialov na spotrebu mlieka a mlie€nych vyrobkov.
Dalie navrhy st prispdsobif ponuku poZiadavkam a podmien-
kam 8kél, presnejSie definovanie a rozSirenie vyberu vyrobkov
o také, ktoré deti oblubuju.

Viyhodnotenie hypotéz prieskumu

Nezapojenie sa kolskych zariadeni do SMP je determinované
viacerymi faktormi, pricom niektoré dévody boli zistené samot-
nym dotaznikom. Stanovenim hypotéz sme chceli potvrdit su-
vislost medzi poctom ziakov, resp. sidlom koly a zapojenostou
do SMP. Obdobné hypotézy boli overované aj ohladne podtu
druhov mlie€nych vyrobkov.
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V pripade prvej hypotézy: zapojenie $kdl do SMP zavisi od
poctu Ziakov navstevujucich dané Skolské zariadenie, bola po-
tvrdena zavislost medzi zapojenim 8kdl do SMP a poétom Zia-
kov navstevujucich Skolské zariadenie. Vypocitana testovacia
charakteristika je vacsia ako tabulkova hodnota.

Na zaklade Pearsonovho koeficienta (0,43) mozno konsta-
tovat iba stredne slabu zavislost. Na druhej strane predpoklad,
Ze sa viac zapdjaju Skolské zariadenia v mestach ako v dedi-
nach, nebol potvrdeny, to znamend, Ze medzi zapojenostou
a sidlom Skolského zariadenia nie je zavislost, &m bola vyvra-
tena druha hypotéza.

Z y2-testu nezavislosti vyplyva, Ze po&et Ziakov zaradenych
do SMP nema vplyv na podet druhov mlieénych vyrobkov odo-
beranych danym $kolskym zariadenim. Statisticky vyznamna
zavislost sa nepreukazala ani v pripade sidla Skolského zaria-
denia. V oboch pripadoch je vypocitana testovacia charakteris-
tika mensia ako tabulkova hodnota.

Zo stanovenych hypotéz sa potvrdila iba jedna hypotéza
ato, Ze zapojenie 8kl do SMP zavisi od poétu Ziakov navitevu-
jucich 8kolské zariadenie. Pomocou Pearsonovho koeficienta
bola v8ak odhalena iba stredne slaba zavislost.

Dévody zniZzenej konzumacie mlieka a mlie€nych vyrobkov
prostrednictvom programu SMP:
¢ Nie je zabezpecena celodenna konzumacia mlieka

a mlieénych vyrobkov. Konzumacia mlieka a mlieénych
vyrobkov v ramci Skolského mlie&neho programu by sa
mala v 8kolach realizovat poCas prestavok v ramci
vychovno-vzdelavacieho procesu alebo v ramci mimoskol-
skej €innosti. Vo vagsine Skolskych zariadeni (70%) konzu-
muju Ziaci mlie€ne vyrobky po¢as obeda, z ¢oho vyplyva, Ze
do Skolského mlie€neho programu su zapojeni iba Ziaci, kto-
ri nav8tevuju Skolsku jedalen. Celodenny pristup k mlieku
a mlie€nym vyrobkom ma iba 7% Ziakov a to v 8kolskych za-
riadeniach, ktoré prevadzkuju mlie€ny automat.

¢ Nie je zabezpecena kazdodenna konzumacia. Vo vacsi-
ne Skolskych zariadeni konzumuiju Ziaci mlieko a mlie¢ne
vyrobky 1-krat v tyzdni, ¢o uviedlo az 48 % opytanych, pri-
¢om narok na ich konzumaciu maju denne. Podla vysledkov
prieskumu denne mlie¢nu desiatu neposkytuje Ziadne Skol-
ské zariadenie, €0 mozno povazovat za jednu z pri€in nizSej
spotreby mlieka a mlie&nych vyrobkov v ramci SMP.

e PestrejSi sortiment vyrobkov. V Skolskom roku
2009/2010 bola v SR ponuka sortimentu tvorena 26 mlie¢-
nymi vyrobkami. V sortimente vyrobkov su v sucasnosti
schvalené prevazne biele jogurty, ochutené a neochutené
mlieko, smotanové jogurty, acidofilné mlieko, kyslomlie€ny
vyrobok s probiotickou kulttirou. Aby sa SMP mohol realizo-
vat denne, je potrebné zabezpedit pestrd ponuku mlieka
a mlieCnych vyrobkov.
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Sithrn

Hlavnym cielom vedeckého prispevku je zhodnotit Skolsky
mlie&ny program (SMP) v Slovenskej republike a spoznat prigi-
ny nizkeho zapojenia predskolskych a Skolskych zariadeni
v Nitrianskom samospravnom Uzemnom celku. V poslednom
obdobi rastie pocet predskolskych a Skolskych zariadeni zapo-
jenych do SMP, avsak vykazované spotrebované mnoZstvo
defmi a mladezZou predstavuje iba 30% spotreby z celkoveho
mnozstva, ktoré by deti mohli v ramci programu skonzumovat.
Za tymto ucelom boli ur€ené Styri Ciastkové ciele vyskumu.
Prvy &iastkovy ciel identifikoval zmeny legislativy SMP a ich do-
pad na predskolské a $kolské zariadenia. Ulohou dalsich cielov
bolo zistif priCiny nizkej spotreby mlieka a mlie€nych vyrobkov
v ramci SMP, zhodnotit sortiment mlieka a mlie&nych vyrobkov,
komunikaénu, organizaénu, naro€nost programu a navrhnut
opatrenia, ktoré by viedli k odstraneniu problémov a k zlepSeniu
sucasnej situacie.

Klacové slova: program Skolské mlieko, spotreba mlieka
a mlie¢nych vyrobkov, eurdpska podpora, stravovacie navyky
deti a mladeze
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FOOD QUALITY AND FOOD QUALITY MARKS FROM THE CONSUMERS POINT OF VIEW
IN THE CONDITION OF SLOVAKIA AND THE CZECH REPUBLIC

VNIMANIE KVALITY POTRAVIN A ZNA(V:,IEK KVALITY SPOTREBITELOM V PODMIENKACH
SLOVENSKEHO A CESKEHO TRHU

Lucia VILHANOVA," Ludmila NAGYOVA," Jana STAVKOVA?

Slovak University in Agriculgure in Nitra, Slovak Republik’
Mendelova univerzita v Brng, Czech Republik?

Food quality is the subject of interest in many countries. Slovakia and Czech Republic implemented the national programs promoting
domestic agricultural commodities and food in order to increase the quality and safety of domestic products and support their
competitiveness on the domestic and foreign markets. Food products in Slovakia and Czech Republic are labeled by the quality marks that
represent the quarantee of their high quality, safety and domestic origin. Promotion of these quality products is ensured through various
media campaigns and exhibitions that take place in different countries across Europe. The paper focuses on food quality and Food Quality
Policy in Slovakia and Czech Republic and consumer’s attitudes towards the food quality and products bearing food quality marks in their

home country.

Key words: food, agricultural commodities, national programme, Food Quality Policy, Quality mark

Product quality is one of the marketer’s major positioning tools.
Quality has a direct impact on product or service performance,
thus it is closely linked to the customer value and satisfaction.
The product quality means the quality performance — the ability
of the product to perform its functions (Armstrong et al., 2009).

It includes the overall durability, reliability, accuracy, ease
of use and repair and other valued properties. Even though
some of them can be measured objectively, from a marketing
point of view, customer’s perception of quality should be taken
into account. That is why the companies today use customers
perception of quality as an effective strategic weapon. Quality
has now become a competitive necessity, in the 21 century
will thrive only companies offering the highest quality (Kotler et
al., 2007).

EU applies so-called Quality Policy, which represents the
protection of agricultural and food products with the fact that
these foods meet certain quality parameters, which distinguish
them from other products with their well-defined requirements
for their raw material composition and manufacturing process
technology (Co je to politika kvality?, 2010).

Today, for European companies, product quality has its
place among major strategic issues. Much of the discussion on
quality in the food industry is related to product and
process-oriented quality and quality control. But consumers
subjectively evaluate quality. Hence, an important element of
a marketing strategy based on quality is consumer’s
perception. It has become increasingly important to optimally
align the quality of food with consumer demands, expectations
and desires (Grebitus, 2008).

All member states of European Union respect the Quality
Policy of EU and also use the chance to support domestic
agricultural products and foodstuffs. This is the way to
harmonize the Quality Policy at both European and national
levels (Nagyova et al., 2010).

The common feature of the consumers is their uniqueness
and individuality. Requirements for quality, origin, properties

and other attributes of the products are different from consumer
to consumer and individually assessed. Quality is one of the
major factors of success of any enterprise. In a time of
economic crisis, businesses are increasingly focusing their
attention towards customers whose purchasing power
determines, affects the direction of the economy and prosperity
of individual businesses.

The paper identifies the issue of national programs
promoting domestic agricultural products in Slovakia and the
Czech Republic and analyzes the consumer’s views towards
the quality of domestic foods and the quality food brands on the
domestic market.

Material and methods

Our research paper is based both on primary and secondary
data. As a source of secondary data were used materials
dealing with national programs promoting domestic food in
Slovakia and the Czech Republic, materials and publications
dealing with quality marks in Slovakia and the Czech Republic
and analized issue.

In order to obtain primary data, a marketing survey through
a questionnaire method was carried out in the period of
2009-2010 with the purpose to obtain data about consumer
attitude towards quality and quality brands in their home
country.

Questionnaire was divided into two sections. The first
section surveyed consumer’s attitudes towards the food
quality, factors that influence consumer’s purchase decisions
as well as areas relating to quality food brands in Slovakia and
the Czech Republic. The second section consisted of
respondent’s data concerning their gender, education,
employment, average family income per month, number of
family members and place of residence.
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Acquired data were processed by the MS Excel. We
examined the relationships and dependencies between
qualitative characteristics. Obtained and classified data were
organized into so-called contingency tables. The existence of
dependency between the characters was verified through the
Pearson’s chi square test.

Results and discussion

Food quality is perceived differently in many ways. Perception
of food quality gets a new dimension, its goals, holders, as well
as tools for its security are constantly changing. Preferences
and consumer needs are not static, they are constantly
changing, that is why the methods of manufacture and
composition of products are permanently evolving and
improving in order to improve overall product quality.

In order to protect and support domestic producers of
agricultural products, the sales and domestic product’s
competitiveness on the domestic market, Slovakia and the
Czech Republic developed for this purpose through
authorized institutions various activities. These activities are
carried out with the purpose of protection and promotion of
domestic products in order to increase consumer interest and
convince them about the quality and safety of domestic
agricultural and food products. Both Slovakia and the Czech
Republic implemented a national programmes promoting
domestic agriculture and food products and the quality label
placed on each product confirms their uniqueness and
exceptionality. The aim of this label is to promote the sale of
domestic products and convince consumers that the brand
holders are only products meeting the strict criteria of quality,
their manufacturing process is subject of strict control, which
ensures their health safety. National program promoting
domestic agriculture and food products in both countries is
unique. There are no uniform conditions for its
implementation, the programme operates under the national
standards and regulations issued by the home country and
specifically designated institutions are responsible for its
control and realization.

National program promoting domestic agricultural
and food products in Slovakia — “Quality Label SK”

National Program promoting domestic agricultural products
was established in 2004 under the auspices of the Ministry of
Agriculture, where the intervention agency and its marketing
department was responsible for implementing of all activities
related to the implementation of the National Program.
Subsequently section of coordination of foreign relations and
trade policy of ministry was temporarily responsible for
marketing and organization of “Quality Label SK” program
because the Intervention agency was repealed on 31°
December 2006.

Currently, Food Research Institute is responsible for all
activities related to the national programme. Institute is also
responsible for granting of quality brand, its promotion,
marketing, organizational, information and promotional
activities in the media, exhibition work, information and
education activities.

Logo of “Quality Label SK” is placed on the product’s
packaging representing the guarantee of the high quality of
traditional product made in Slovakia. Products bearing this logo
are easily distinguishable from other similar products.
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Domestic high-quality products are promoted via media
campaigns with the aim to raise awareness of Slovak
consumers that the production of domestic food is controlled
and this fact guarantee their quality and health safety. Other
important opportunities to promote quality products are
various food exhibitions held in different countries across
Europe.

Quality mark logo is granted upon fulfillment of certain
criteria and its compliance is controlled by state authorities. In
case of default conditions the right to use the logo of a quality
label can be removed. National quality mark logo “Quality Label
SK” can be granted only to producers of agricultural products
whose products meet all set conditions, meet all the criteria for
the award and raw materials for production are processed in
the Slovak Republic. Quality mark logo may be awarded for the
period of three years with the possibility of additional
extensions.

Since the national programme came into existence, total of
106 producers received the right to use the quality mark logo
“Quality Label SK” for nearly 500 different food products.

National program promoting the domestic food
in Czech Republic - “KlasA”

The program of national quality “KlasA” came into existence in
2003. The “KlasA” quality mark is awarded to the suggested
products by the Minister of Agriculture in cooperation with the
State Agriculture and Food Inspection that controls and assess
the quality and composition of the foodproducts. The rules for
granting national quality mark “KlasA” include conditions which
have to be fulfilled. These conditions are designed by
marketing department of the State Agricultural Intervention
Fund (SZIF) and Scientific Council and subsequently approved
by the Minister of Agriculture of the Czech Republic. National
Agriculture and Food Inspection in cooperation with the State
Veterinary Administration are responsible for control of
compliance with these conditions. The quality mark logo
“KlasA” is awarded for the period of three years with the
possibility of additional extensions.

The promotion of quality domestic products is ensured
through various media campaign and exhibitions that take
place in various countries across Europe.

The quality mark “KlasA” represents the assurance for the
consumers that the product they are buying is really of high
quality. In order to obtain to right to use the logo “KlasA”, it is
essential to produce product in the Czech Republic.

A total of 227 producers of food products and 1,323 food
products acquired the right to use quality mark logo “KlasA”
since the beginning of this program.

Questionnaire survey

The amount of 300 respondents answered the questionnaire,
150 respondents from Slovakia and 150 respondents from the
Czech Republic. In Slovakia the sample consisted of 75 men
and 75 women, in case of the Czech Repulic 71 men and
79 women were involved.

In the first question consumer’s attitudes towards the
quality of domestic products compared to quality of foreign
products has been investigated. Results are presented at Fig.1.
Respondents were asked to compare the level of quality of
domestic and foreign product. For the vast majority of
respondents in Slovakia (51 %) and the Czech Republic (69 %)
the quality level of these products is comparable, the same.
20 % of Slovak respondents and 15 % of Czech respondents
evaluate the quality as higher and 8 % of Slovak respondents
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Table 1 Percentage evaluations of responses to the question about
the awareness of the national program in Slovakia and the
Czech Republic by the age group in %
o % Age group (1) Slovakia (2) Czech Republic (5)
no (3) yes (4) no (3) yes (4)
to 25 years (6) 15.25 23.08 27.03 22.12
26-35 years 25.42 19.78 8.1 23.89
o % 36-45 years 16.95 23.08 18.92 23.89
f f 46-55 years 27.12 14.29 16.22 19.47
‘ ‘ ‘ Over 56 years 15.25 19.78 29.73 10.62
0% 20% 0% 60% 80% 100% Total (7) 100.00 100.00 100.00 100.00

number of responses in % (4)

‘ @higer (5) B do not know (6) Ollower (7) Elthe same (8) ‘

Figure 1 Percentage evaluation of responses to the question
“According to you, is the food in your home country of higher
quality compared to the foreing one?”

Source: own research and processing
Obrazok 1 Percentudlne vyhodnotenie odpovedi respondentov na otazku

,oU podla vdSho ndzoru potraviny vo va3ej krajine vy$Sej kva-
lity v porovnani so zahrani¢nymi?“

Zdroj: vlastny vyskum a spracovanie

(1) krajina, (2) Slovensko, (3) Ceskd republika, (4) pocet responden-
tov, (5) vy$8ia, (6) neviem, (7) nizSia, (8) rovnaké

and 5 % of Czech respondents as lower compared to quality of
domestically produced foods.

Slovakia and the Czech Republic via their home national
programs protect domestically produced foods. Respondents
in each country were asked whether they recognize the
national program promoting domestic food in their home
country. Knowledge of the national programs is different
depending on the age structure of the respondents in particular
countries. Knowledge of respondents about the national
program in their home country is shown in the Fig. 2 and in Tab.
1 there are compiled responses to the question about the
awareness of the national program at home country in relation
to the age.

National program “Quality Label SK“ is realized under the
auspices of the Ministry of Agriculture of Slovak Republic in
order to promote high quality domestic products. 61 % of
respondents (91 respondents) know this program, 39 % of
respondents (59 respondents) do not know this program. In

Do you know the national program
“Quality Label Sk“? (1)

no (3) — 37,

Source: own research and processing

Zdroj: vlastny vyskum a spracovanie

Percentudlne vyhodnotenie odpovedi respondentov na otazku
tykajlcu sa vnimania ndrodného programu na Slovensku
a Ceskej republike podla vekovych skupinv %

(1) vekové skupina, (2) Slovensko, (3) dno, (4) nie, (5) Ceska republi-
ka, (6) roky, (7) celkom

Tabulka 1

Slovakia knowledge of the national program for all age
categories is approximately the same. The lowest knowledge of
the national program has 16 of respondents in the age category
46-55 years.

In the Czech Republic the quality of domestic products is
supported through the national program “KlasA*. 75 % of
respondents (113 respondents) are aware of this program,
25 % of respondents (37 respondents) are not aware. National
program is known mainly by the respondents in the 26—-45 age
group. Respondents over 56 years (11 respondents) have the
lowest awareness of the national program. Other results are
presented in Tab. 1.

From the results it can be concluded that the level of
knowledge of national programmes is quite high, in the Czech
Republic is slightly higher compared to Slovakia. In order to
increase the awareness it is appropriate to carry out various
actions, activities via the media that serves as a source of
information about the activities and mission of these
programs.

Respondents from Czech republic (65 %) are better
informed compared to respondents from Slovakia (28 %).
Vast majority of Slovak respondents (72 %) and 35 % of
Czech respondents do not know products bearing these
quality marks.

Do you know the national program
“KlasA“? (4)

25%

no (3) — 59,
39% yes (2) - 91, yes (2) - 113,
61% 75%
a) Slovakia b) Czech Republic
Figure 2 Percentage evaluation of responses to the question, whether the respondents recognize the national programs in Slovakia (a), Czech Republic (b)

Source: own research and processing
Obrazok 2
Zdroj: vlastny vyskum a spracovanie

Percentudlne vyhodnotenie odpovedi respondentov na otdzku, ¢i respondenti poznaji narodné programy Slovensku a) av Ceskej republike b)

(1) Poznéte nérodny program ,Znacka kvality SK ?“ (2) éno, (3) nie, (4) Poznéte ndrodny program KlasA ?*
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Slovakia (2)

country (1)

Czech republic (3)

0% 20% 40% 60% 80% 100%

number of responses in % (4)

W healthy food (6)
01 do not know (7) W money saving (8)

E guaranteed quality products (5)
Etrademark (9)

Figure 3 Percentage evaluation of responses to the question “What do
you understand by the concept of quality mark?”

Source: own research and processing

Percentudlne vyhodnotenie odpovedi respondentov na otdzku
,Go rozumiete pod pojmom znacka kvality?*

Zdroj: vlastny vyskum a spracovanie

(1) krajina, (2) Slovensko, (3) Ceska republika, (4) poget responden-
tov, (5) garantované kvalitné vyrobky, (6) zdraviu prospesné vyrobky,
(7) neviem, (8) uspora pefiazi, (9) obchodné znatka

Obrazok 3

Vast majority of respondents answered positively the
question: Do you trust the quality of food bearing the quality
mark logo? Greater confidence towards these product can be
seen in Slovakia (79 %) and in case of Czech Republic it is
72 % of respondents. The rest of respondents do not trust to the
quality of products labeled by the quality mark.

In Slovakia, vast majority of respondents (74 %) do not
search for the products labeled by the quality mark at point of
purchase. 23 % of respondents sometimes and 3 % of
respondents are always looking for these products. Another
situation is in Czech Republic where these products are not
interesting for 47 % of respondents. 50 % of Czech
respondents are searching for these products sometimes and
only 3 % of them always.

The aim of national programs realized in Slovakia and the
Czech republic is to promote quality domestic products and
foodstuffs in order to increase customer satisfaction and
customer awareness about high quality, safe and domestically
produced products. Respondents were asked what they
understand by the concept the quality mark. In case of
Slovakia, 76 % of respondents consider the products bearing
the quality mark logo as quaranteed quality products. As it was
previously written, Czech respondents (65 %) have high
knowledge of products labeled by the quality mark. From the
responses of respondents may be indicated that vast majority
of Czech respondents (69 %) know the meaning of quality
mark. 13 % of respondents assumed this mark to be trademark.
Other results are presented at Fig. 3.

85 % of Slovak respondents and 78 % of Czech
respondents agree that the national program promoting
domestic quality products represent the contribution to the
domestic market and domestic producers. In case of
respondents who thought that this program has a positive
effect, the responses and explanations were as following:

e support of domestic market, domestic producers and
domestic economy,

e greater confidence towards domestic products,

e greater incentives to buy domestic products,
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e increase in sales of domestic products,
* increase in employment and job creation by increasing the
production and sales of domestic quality products.

Answers of respondents who did not think that this program
has a positive impact on domestic market and producers were
the following:

e increase in quality causes the increase in prices of domestic
products,

¢ lack of confidence of respondents — mark may be awarded
to the low-quality products,

e quality control may not be sufficient and may results in lower
quality products,

e brand is just a marketing tool, the quality does not
correspond to the price.

Important part of our research is to determine whether there
is a relationship between knowledge of national programs
promoting domestic quality food and gender in both Slovakia
and the Czech Republic. For this purpose, Pearson’s
chi-square test was used. Its aim was to confirm or disprove the
hypothesis that knowledge of national programmes in these
countries is dependent on the gender of respondents. The data
acquired via questionnaire survey were processed through the
pivot tables, where we obtained empirical frequency, which
served as the basis for the calculation of test characteristics.
The data were compared to the values in the table. Based on
the data set, we evaluated the hypothesis.

Rated hypothesis:

Ho: Knowledge of national programs does not depend on
gender.
Hy:  Knowledge of national programs depends on gender.

We calculated the table value according to the function
CHIINV y2 (0.05; 1*1) and its value was 3.841459149.
Subsequently we compared this value with the test
characteristics for both countries and we obtained these
results:

In Slovakia and the Czech Republic the hypothesis Hy is
accepted (1.411029 A 0.530469 < 3.841459149). In these
countries, the dependence between knowledge of national
programs and gender is not confirmed.

Then we tried to determine whether there is a correlation
between educational attainment and knowledge of national
programmes in each country. For this purpose, the following
hypothesis were formulated:

Ho: Knowledge of national program does not depend on
education.
Hs:  Knowledge of national programs depends on education.

For the calculation we used the function CHIINV y?
(0.05; 1*3), where the table value = 7.81472776. Ho hypothesis
is rejected in case of both countries (10.18891 A 29.72262 >
7.81472776). In this case, we accept the hypothesis Hi. In
Slovakia and the Czech Republic knowledge of national
programs is dependent on the level of education of
respondents.

Conclusion

Currently Slovakia and the Czech Republic implement the
national programs promoting quality domestic agricultural
products in order to increase consumer awareness of quality
domestic products. Results obtained through the marketing
survey demonstrate a high level of consumer’s knowledge
about the products bearing the quality mark together with high
level of confidence towards these products.
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