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PREFACE

From 19-24 June 2017 the biyearly AGRIMBA-AVA tool place in Debrecen,
Hungary. The conference was well-organised by our colleagues from the Faculty
of Economics and Business from the University of Debrecen.

The program covered a wide variety of topics, some very topical, as is demonstrated
in the selection of papers that is presented in this special issue of APSTRACT.

Among the very topical paper we find a paper in American trade policy with
the catchy title Agricultural policy : America first? , and another on the allocation
of structural funds before and after the Brexit, an exercise in the economics of
cake sharing. At a more local topical level this issue contains papers in the role of
social media in gastronomy industry , reasons for and obstacles to cycling, palinka
recognition within tourism and gastronomy.

The are several papers on topical lifestyle issues as on the role of demographic and
lifestyle attributes with respect to food supplements, another one on bread consumption
in a gluten free diet and a third one everyday physical education.

Related to lifestyles, are two papers on consumer behaviour of food consumption
. One paper discusses global consumption of pork meat and a second paper is on the
effect of protected geographical indication recognition and the willingness to pay ,
the case of the Grojec apple.

Hungarian agricultural sector. Attention in one pare is paid to the economics of
duck production, in another on the technical efficiency of dairy and beef production,
in a third paper on corporate on strategies in the dairy industry.

Three papers discuss other aspects of Hungarian economic life. One paper is a
methodological approach in determining rental values of land, a second one is the
application of advanced ICT in small and medium sized enterprises in the agro food
sector, and a third one relates to the enhancements of Hungarian relations in Southeast
Asia, Vietnam in particular.

Human resources is the topic of three papers. One paper is on the nature-nurture
issues in entrepreneurship, another one analysis the challenge of demographic change
in the agricultural economy and a third paper is on the recruitment of graduates in
Siberian agricultural enterprises.

Sustainability comes to the fore in papers. One paper is on the construction of a
composite sustainability indicator and regional development applied to the Stavropol
region in Russia, a second paper is on energy alternatives in large-scale waste water
management, a third paper discusses the effect of climate change on ski tourism. A
fourth paper concerns the differences of primary energy consumption across countries.

The next AVA-AGRIMBA conference will be organised in Ulaanbaatar in
Mongolia in June 2019.

Wageningen, April 2018

Johan A.C. van Ophem
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HUNGARIAN ENDEAVOURS FOR THE
ENHANCEMENT OF ECONOMIC RELATIONS
IN SOUTHEAST ASIA FOCUSING ON A NEW

PARTNERSHIP WITH VIETNAM

Laszl6 Kozar! - Gyorgy Ivan Neszmélyi?
'Professor, Head of Institute of Commerce, Budapest Business School — University of Applied Sciences
2Associate Professor, Institute of Commerce, Budapest Business School - University of Applied Sciences

Abstract: Beyond a brief review of the economic integration process among the states of the ASEAN region, the authors of the present study aimed
to examine and analyze the main economic, social and political characteristics of the Hungaro-ASEAN relations. The importance of the topic of
this research is underlined by the fact that the Hungarian government considers big importance to the improvement of the foreign economic rela-
tions with Asian economies. This intention was expressed by a new foreign economic strategy , Eastern opening” announced by the government in
2012, even though the foreign trade statistical figures did not justify its success by now.

The authors believe that increasing opening towards Asia serves Hungarian economic interests. Therefore, it is a right and desirable direction to
proceed, they consider that in the background of the modest results there might be the insufficient knowledge of the market mechanisms, the ac-
tors of the local supply chains and the potential partners. They believe that in order to make the Hungarian foreign economic endeavours in this
direction more successful a more thorough examination of the local characteristics - including the actual demand arising at the targeted markets
- is necessary. This opinion is prevalent to not only the Asian ,Giants”, like China, India and Japan, but also to smaller states, like the ASEAN
members, which - together - in terms of population and economic performance - reach the dimensions of an economic great power as well.
Furthermore, the integration of the ten Southeast Asian countries develops rapidly, which is coupled by their increasing weight in the world trade.
The dynamic economic and social development in the ASEAN region — and in parallel with this the growing demands and purchasing power - may
encourage the Hungarian ventures in theory. However, there are still very few Hungarian entrepreneurs, who are ready to enter the market in the
region and able in long run to operate there successfully.

It is a well-known fact that the since the regime has changed in Hungary, foreign trade became strongly concentrated towards the EU members.
The ASEAN countries — because of the geographic distance and by other reasons - definitely cannot mean an alternative of the EU market, however
in a certain extent they can relieve this one-sided concentration and may provide additional opportunities for the Hungarian export of goods, and
rather to the export of Hungarian services and know-how.

The ratio of the ASEAN region within the entire Hungarian foreign trade turnover is small nowadays, furthermore — according to the statistical
figures - this region is rather an import resource for Hungary than being an export market. This fact - just itself - is should not be considered as
problem. When the amount of the import exceeds the amount of exports, that means that it is more worthwhile to do business with suppliers from
there countries than with others.

By and large all this is prevalent to the field of the agricultural trade as well: Hungary imports a range of commodities which cannot be produced
by domestic farmers or in Europe (spices, tropical fruits, etc.).

1t is obvious that the ASEAN region cannot be the major market for the Hungarian agricultural export, not even in long run. However, there are
still a lot of opportunities to enlarge the turnover of goods and services and enhance the co-operation in this geographic region. In the last chapter,
the authors outlined an example in case of Vietnam — co-operation of joint public warehousing of agricultural commodities — which may be a good
example for the promising potential opportunities.

In contrast with the majority of the ASEAN countries, the Hungaro-Vietnamese political and economic relations had started much earlier than the
regime was changed in Hungary. However, the potential advantages arose from this fact — the network of connections and the sympathy of Viet-
namese professionals graduated in Hungary, the reputation and popularity of Hungarian agricultural products and technologies, the achievements
of R&D in the field of agriculture — could not be utilized from Hungarian side. Vietnam, however still preserved its socialist political establishment,
but in terms of its economic development strategy and economic policy has gradually been standing on the basis of market orientation. Vietnam,
with its population of ninety million shows a rapid and successful development and it means good opportunities even for Hungarian entrepreneurs.
It would be a mistake to leave these potentials unused.

Keywords: Southeast Asia, Europe, Regional integration, Eastern opening, Trade
(JEL Classification: F14, Q17, R11, N75)
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INTRODUCTION

Soon the 50" anniversary of the day will be celebrated
when - on the 8" August, 1967 - five developing countries
of Southeast-Asia (the Philippines, Indonesia, Malaysia,
Singapore and Thailand) signed the Bangkok Declaration,
which launched a loose alliance of governments - the
Association of South-East Asian Nations (ASEAN). The
Permanent Secretariat of ASEAN resides in Jakarta, the
capital city of Indonesia. Brunei, after having gained her
independence, joined the organisation in 1984, Vietnam in
1995 and Laos and Myanmar in 1997 and at last Cambodia
joined to the Association in 1999.

The declared aims of this regional organisation are the
promotion of economic growth and the acceleration of social
and cultural development in the region. However, there were
also other important political and security considerations for
creating ASEAN, which included: a) prevention of political
conflicts in the region, which could lead to, or provoke
the intervention of an outside power, b) to create a forum
for handling disputes between member nations, c) to bring
stability to the social and economic systems of the member
nations.

Despite the current financial crisis in the Far East the
ASEAN region has managed to hold its position as one of the
most dynamically developing regions in the world economy.
The member states express a keen interest in broadening
the forms of cooperation among themselves. In January,
1992 ASEAN announced the future development of AFTA
(ASEAN Free Trade Area) for the period 1993 to 2008, with
the gradual phasing out of customs restrictions within the
Association. In 1995 the deadline for the completion of AFTA
was brought forward to 2003.

In the course of the half-century history of the Association,
ASEAN members have been among the most spectacularly
developing countries in the world. According to competent
analysts, the economy has been continuing to grow rapidly in
the forthcoming years (see figures of Table 1). The member
countries in total represent a population of 622 million people,
which - in case of the continuation of the economic growth
and increasing incomes - bodes for considerable growth
in consumption for the coming decades. According to its
population ASEAN is bigger than the European Union or the
United States, it is the 3" largest market in the world, behind
only India and China. ASEAN is a fast growing and promising
region. Its total trade increased by nearly USD 1 trillion
between 2007 and 2014, with intra-ASEAN trade comprising
the largest share of ASEAN’s total trade by partner. ASEAN
attracted USD 136 billion in FDI in 2014, accounting for 11%
of global FDI inflows, up from only 5% in 2007.

The most recent milestone in the economic integration
process of Southeast Asia was formal establishment of the
ASEAN Economic Community (AEC) on 31* December 2015
which was built on four interrelated and mutually-reinforcing
characteristics: (a) a single market and production base, (b) a
highly competitive economic region, (c) a region of equitable
economic development, and (d) a region fully integrated

APSTRACT Vol. 11. Number 3-4. 2017. pages 5-12.

into the global economy. ASEAN is nowadays is a highly
competitive economic region in the world with a combined
GDP of USD 2.6 trillion in 2014, ASEAN economy was 7"
largest in the world and the the 3 largest in Asia. The formal
establishment of the AEC in 2015 is not a static end goal,
but a dynamic process that requires continuous reinvention
of the region to maintain its relevance in an evolving global
economy. The agenda “AEC Blueprint 2025” has therefore
been adopted to guide ASEAN economic integration from
2016 to 2025 (Fact Sheet on ASEAN Economic Community,
2015).

Table 1: Key economic data for the ASEAN member countries (2016)

= A Trend
a ~ a
v & 2 =z rate of
_ | 2 |8 2 | 2
g = O —~ annual
S o e =1 a9
; = s S o economic
g ] EER = &
g = E EQ B Yy growth
3 S s =D = A (real
© = & | £~ > © GDP
& = g & £ ’
[ .g ° ~ =2 2013-
£ g 3 S 2018
& g (%)*
Brunei 417 10,458 | 30,993 | 35,817 | 83,513 5.64
Philippines | 103.701 | 311,687 | 3,002 | 873,966 | 8,224 3.10
Indonesia |260.581 | 940,953 | 3,362 | 3,256,730 | 12,422 7.44
Cambodia | 15.626 | 19,476 | 1,144 64,365 4,020 6.18
Laos 6.492 | 13,761 | 1,787 | 44,880 | 6,149 7.35
Malaysia | 31.973 | 302,748 | 9,501 | 922,894 | 28,612 5.64
Myanmar | 54.363 | 68,277 | 1,212 | 342,205 | 6,501 7.06
Singapore | 5.607 | 296,642 | 52,888 | 508,449 | 90,249 5.94
Thailand | 68.147 | 390,592 | 5,742 | 1,246,640 | 17,731 4.76
Vietnam | 92.700 | 205,860 | 2,088 | 645,333 | 6,895 4.49

Source: Brian W. (2017.), on the basis of IMF estimations in October
2016 (*: on the basis of data of Kinbiz online and of the Economist
Intelligence Unit)

MATERIAL AND METHOD

The present paper aimed to explore the economic, social
and political attributes by descriptive analysis based mainly
on results and information of secondary research being gained
from bibliographic sources and databases. In addition, it needs
to be mentioned that both authors used to work in the field of
the development of the economic and political relations with
various ASEAN countries therefore their direct experiences
could also mean a contribution to this study. The data which
are used in this study were received from the Hungarian
Research Institute of Agricultural Economics (AKI), from the
Central Statistical Office (KSH), the Ministry of Agriculture
and Rural Development (MARD) of Vietnam, while the prices
of commodities were published by ICE, NASDAQ, IG UK
and the CME Group.

In case of the agricultural trade the authors had to rely
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on the classification of the Hungarian statistical trade system
which uses four categories as follows: 1. Alive animals, animal
products (01-05) II. Plant products (06-14), III. Animal and
plant fat, oil and wax (15) and IV. Food products, beverages
and tobacco (16-24). Even though this classification does
not comprise several types of goods, especially various raw
materials, which may have either agricultural or mineral origin
the statistical system does not make a proper differentiation
among them. However, the aggregate figures deriving from
the sum of the mentioned four categories of products can
well represent the trends and approximate figures of the
agricultural trade.

The main trends in foreign trade

Hungary’s relations to some countries of the ASEAN
region were already established in the 1950°s and 1960’s.
The partnerships to Vietnam, and the previously socialist
Cambodia and Laos can by now be seen as well established
(bearing in mind that behind the development of political and
economic relations stood the interests of the Socialist Bloc,
representing the interests of the Soviet Union, not particularly
Hungary).

Hungary’s relations to the other countries in the region have
been more recent. Relations started developing with Thailand,
Malaysia and Singapore in the 1980’s and 90’s. Although
an economic partnership was formed with Indonesia in the
second half of the 1950’s, this relationship was setback by the
political changes there in 1965, and only began developing
again in the second part of the 1980’s. Hungary has very
modest economic relations with the other two ASEAN nations,

Brunei and Myanmar. Hungary never had particular contacts
with Brunei, but used to have more intense connections with
the once “socialist” Burma until the end of the eighties. The
ruling military junta and the international political isolation of
Myanmar since 1988 have provided an unfavourable economic
environment for the maintenance of previous relations.

The aim of this paper is to explore the importance of the
Asia and within Asia the ASEAN region with the view of
suggesting diversification of the foreign market structure as
it has been strongly focused on the European Union. In 2015
79.2 % of Hungarian exports were dispatched to and 76.5 %
of Hungarian imports derived from the member states of the
European Union. Asian countries - including China, India,
Japan, ASEAN members and other countries — totaled in
5.7 % in Hungarian exports and 12.8 % (Kiilkereskedelem
2015, KSH, 2016). According to Zéman, Z. (2017) in setting
strategic objectives and issues it is useful to make distinction
between strategic and tactical decisions. Strategic decisions
receive a wide range of support, the are qualitative types of
decisions, which include or reflect the goals and objectives.
Our suggestion coincides with the intention of the Hungarian
government which has recently launched its new foreign
economic strategy called Eastern opening and Southern
opening with the view of increasing trade activity with Asian,
African and Latin-American countries.

Foreign trade with the surveyed region was compared
with the total volume of Hungarian foreign trade. The data
in Tables 2 and 3 shows that trade with ASEAN countries
represented only a small and slightly shrinking fraction of
the total of Hungary’s foreign trade turnover, although it is
evident that Hungarian imports exceeded the exports to the

Table 2: Hungarian exports to the Southeast Asian region (USD)

2010 2011 2012 2013 2014 2015
Brunei 239.262 399.570 323.727 178.081 2.501.108 1.466.158
Indonesia 64.077.078 71.552.975 24.039.680 38.986.581 36.943.548 49.067.893
Cambodia 146.139 261.968 6.078.143 1.269.448 255.204 795.384
Laos 4.912.772 13.032 21.598 73.772 403.117 316.676
Myanmar 175.901 20.583 27.280.316 1.112.443 4.025.484 4.465.280
Malaysia 96.170.718 235.488.083 158.124.885 137.660.396 117.013.864 116.483.549
Philippines 29.430.985 6.719.789 14.218.040 9.424.727 14.814.028 17.439.317
Singapore 587.059.160 835.326.282 402.014.248 284.561.368 209.852.740 195.683.123
Thailand 126.618.518 200.581.854 119.231.106 71.355.030 92.961.587 85.136.390
Vietnam 41.891.118 45.627.861 44.024.932 59.600.513 85.245.257 67.188.205
ASEAN total 950.721.651 1.395.991.997 795.356.675 604.222.359 564.015.937 538.041.975
Total
Hungarian 94.749.270.305 111.217.664.285 102.830.359.466 108.014.977.779 112.536.910.627 100.299.052.690
Exports
ASEAN
proportion of 1,00 1,26 0,77 0,56 0,50 0,54
the above

Source: Own compilation from data of the Research Institute of Agricultural Economy (AKI), Budapest, 2016

APSTRACT Vol. 11. Number 3-4. 2017. pages 5-12.
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region between 2010 and 2015. During this period both total
Hungarian exports and imports grew (the total exports from
around 94.7 to 100.3 bln USD, imports 87.4 to 90.7 bln USD).

It would be difficult to discover straight trends as figures
altered from year to year, but in terms of Hungarian exports to
ASEAN countries it looks that the top year was 2011 (almost
1.4 bln USD) and from then a shrinking trend can be seen
until 2015 (538 M USD). In terms of Hungarian exports to
ASEAN the shrinking trend can be explained mostly with
the drop in Hungarian exports to Singapore, Thailand and
Malaysia. Hungarian exports started to grow to Myanmar
and Brunei during these years from nearly ground zero, but
besides them the only ASEAN country is Vietnam, where
Hungarian exports grew since 2010. It also looks well that
from the point of Hungarian exports to ASEAN the top year
was 2011. As for the import figures we may also decline
during this period (from around 1.8 bln USD to a bit less
than 1.5 bln USD). Hungarian imports from several ASEAN
countries (Indonesia, Malaysia, Thailand and Vietnam) grew
during this six-year period while shrinking imports could be
seen from Singapore and the Philippines). In spite of the fact
that ASEAN region has a small share within the Hungarian
foreign trade activity, there are several countries where trade
relations and other types of co-operation have been steadily
growing. The best example for the latter is Vietnam.

It is also worthwhile to see what can be the reasons
of the relatively low and shrinking figures of the export
performance of Hungary to this region. A previous research
(Neszmélyi, 1999) pointed out the comprehensive political
and economic metamorphosis in Hungary during the early
1990’ when the fragmentation privatization of the former,
state owned Hungarian foreign trade companies narrowed
the new business entities’ econo-geographic radius, and the
increasing focus on the European markets.

Kiss, J. (1993) refers to another previous research,
undertaken by Géaspar and Sass at the beginning of the
nineties, suggested that the poor export performance of
Hungary to the Southeast-Asian region was largely due to
the country’s export-structure, as the exports mostly consisted
of on mass-products with a high demand of resource inputs
(raw materials, semi-finished products) and high transporting
costs. But since then - during the recent 20-25 years - a lot
of things changed. Hungary is a well functioning market
economy which successfully overcame the negative impacts
of the economic crisis of 2008-2009, and during the examined
period in macro-figures the overall trend is positive. Besides
the considerable geographic distance and the different business
culture (Madlenak and Madlenakova, 2015) (another reason
might be the lack of capital might prevent Hungarian SMEs to
open towards Southeast Asia as exporters or even in capacity
of FDI investors. Behind the growing in imports there lies a
global trend in diversification. This can be seen, for example,
by the export of certain vehicles or semi-conductors from
Malaysia or Singapore, which are less expensive than from
other sources.

The characteristics of Hungary’s agricultural trade
with the Southeast Asian region

Much of the land mass of the ASEAN countries is situated
in the tropical zone, so this region may serve as a source of
imports for Hungary for products and crops which cannot
be grown domestically. The most important goods are:
spices, cocoa, coffee, certain tropical fruits. The export of
Hungarian food to the region is by comparison very modest.
The export of bulk products (e.g. cereals), incur very high
transportation costs due to the great distances involved. Added
to this, Hungary can not compete with goods of many bigger

Table 3: Hungarian imports from the Southeast-Asian region (USD)

2010 2011 2012 2013 2014 2015
Brunei 2.537 495 39 1.080 59
Indonesia 74.556.978 107.690.891 66.469.580 95.901.942 121.997.745 141.997.110
Cambodia 52.632 545.063 505.213 291.557 9.430 330.237
Laos 3.780 362 12.002 3.063 24.444
Myanmar 11.179 11.296 351.881 47.970 48.441
Malaysia 161.000.953 240.425.243 326.451.804 208.890.971 253.097.678 320.958.023
Philippines 313.637.209 212.476.025 161.000.043 156.790.818 177.567.781 189.065.595
Singapore 952.648.628 854.215.891 583.517.900 622.609.987 514.374.090 331.428.521
Thailand 270.355.693 284.681.307 293.178.869 378.863.015 379.446.263 420.125.493
Vietnam 28.409.426 35.974.957 44.630.786 48.650.438 50.557.933 75.670.728
ASEAN fotal 1.800.679.015 1.736.021.530 1.475.754.234 1.512.362.611 1.497.103.033 1.479.648.651
TOtaIl rﬁ)‘;ﬁ%:‘rian 87.434.153.437 | 101.375.449.297 | 94.307.658.338 | 99.307.020.938 | 104.188.086.493 | 90.770.226.393
Asi?ylep:’bgggio“ 2,06 1,71 1,56 1,52 1,44 1,63

Source: Own compilation from data of the Research Institute of Agricultural Economy (AKI), Budapest, 2016
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countries, like American products which are shipped to Asia
in large scale at more reasonable costs and prices or even
as aid. However, despite this during the recent decades it
happened that Hungary did manage to export even wheat to
the region (for example to Indonesia), on several occasions.
However, the majority of the profit from such trade goes to
middlemen.

The prospects are better for highly processed goods,
although problems are also associated with these. Potential
exporters tend to be ignorant or ill-informed of local tastes
and market conditions (channels, market regulations, etc).
Hungarian entrepreneurs can not generally afford market
opening business, with the associated traveling and marketing
costs, market research, etc. Most of them find the cost of
breaking into the markets either too high or too risky.

But, as Erdei-Késmarki-Gally Sz. and Fenyvesi L.
(2012) underlined there is a continuous growth of food
consumption in the world, there is a growing demand for
agricultural produce and food (this effect is significant in
certain developing countries) and simultaneously there is more
and more demand for producing industrial raw materials and
developing ‘non-food’ agricultural crops (Erdei-Késmarki-
Gally Sz. and Fenyvesi L. 2012).

According to Zsarndczai J. S. the improvement of the
food security thus the increase of food safety is an issue of
basic importance thus — using the international, e.g. from
the possibility of projects being supported by resources of
the European Union, it is an important task to find the most
efficient ways of the spreading of advanced technologies and
modern methods (Zsarndczai J. S. 1997, 1979).

However, it is positive fact that in the recent years Hungary
re-opened several diplomatic missions and commercial
representation offices in the region (like in Kuala Lumpur
and Ho Chi Minh City) so their on-site activity might generate

positive value added in the trade turnover and also in the field
of the bilateral FDI relations with these countries.

When we have a look at the figures of the Hungarian export
to the ASEAN countries, it is well visible that proportionally
it is a relatively low fraction within the amount of entire
Hungarian agro-export. However, there can be seen a growing
trend as from 2010 to 2015 its value has been more than tripled
(from about 9,1 M USD to 32,1 M USD), while the overall
Hungarian agricultural export also grew during this period,
but at a lower extent (from about 7,8 bln USD to 8,8 bln
USD). It is also visible that the main export market of these
goods for Hungary is Vietnam. From 2010 to 2015 the overall
agricultural imports to Hungary also grew, from about 4,9 bln
USD to 5,4 bln, and also agricultural imports from ASEAN
region also grew from 23 M USD to 30 M USD. It has to
be added as well that both export and import figures were
higher in years from 2011 to 2014 than in 2010 or in 2015.
The biggest source of agricultural imports for Hungary from
the ASEAN region was Malaysia in this period, Indonesia,
Thailand and Vietnam are also significant import sources
(Tables 4 and 5).

Aside from direct trade, or trade through intermediaries,
there are also other possible opportunities for advantageous
cooperation in the agricultural food industry sphere, for
example, the setting-up of joint venture companies, or
research and development collaborations. In Thailand there
is a government scheme to turn the opium plantations in the
northern part of the country into areas for the cultivation of
other crops of the temperate climate zone. In the Philippines
there is also a central project to improve the quality
characteristics of maize production - in the case of both of
these, Hungarian expertise could be used. With regard to
Vietnam, the “traditional” relationship, based on the former
“socialist fraternity” has successfully been converted to a new,

Table 4: Hungarian agricultural exports to the Southeast-Asian region (million USD)

2010 2011 2012 2013 2014 2015
Brunei 0 0 0 0 0 0
Indonesia 269.592 636.742 411.446 551.976 2.157.354 3.269.075
Cambodia 38.699 49 0 67.473 11 57.593
Laos 0 0 0 18.094 0 0
Myanmar 0 8.328 0 0 2.034.556 3.683.969
Malaysia 9.495 172.091 494.126 401.483 1.244.669 2.545.611
Philippines 44.829 48.171 46.420 94.628 171.562 45.040
Singapore 755.537 1.498.705 2.813.152 3.813.399 7.414.559 4.712.311
Thailand 382.155 458.421 726.579 669.014 1.116.534 1.744.439
Vietnam 7.628.148 6.877.315 1.951.294 4.023.578 20.704.172 16.052.937
ASEAN total 9.128.455 9.699.822 6.443.017 9.639.645 34.843.417 32.110.975
Total Hungarian agro-export 7.758.703.876 10.004.239.672 | 10.373.175.097 | 10.637.476.999 | 10.274.086.113 8.774.143.170
ASEAN proportion of the above 0,12 0,10 0,06 0,09 0,34 0,37

Source: Own compilation from data of the Research Institute of Agricultural Economy (AKI), Budapest, 2016
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business-oriented type of relationship which was extended to
various fields of business. In the field of agriculture mention
must be made about experiments to introduce Hungarian seed
varieties, for example hybrid maize, vegetables and fruits into
the market, as well as to produce from Hungarian seeds in
cooperation with Vietnamese partners. Another co-operation
initiative in the field of animal feed manufacturing in the
frames of a joint venture is under elaboration.

Proposal for entering the Vietnamese market by a
Hungarian know-how export

The international competition is really sharp on the market
of Vietnam — the country with its 95 million inhabitants -
and Hungarian companies do not have an easy job to cope
with Japanese, South Korean, American, German, or Chinese
competitors who are present there and whose market share is
remarkable. There were a significant number of Vietnamese
students who graduated at Hungarian universities, including
the agricultural higher education from the nineteen-sixties to
the change of political system. Most of these alumni students
are retired by now, even though many of them used to be in
important positions either in corporate managers or leading
governmental officials so they could have been catalysts of
the broadening of partnerships in the last quarter century.
Hungary failed to take advantage of this opportunity, thus it
has to rely on this human basis which is more and more limited
for the future from now. However, based on our personal
experience gained in the last five years we can declare, this
market provides still plenty of opportunities for the Hungarian
knowledge-export. Regarding this, the authors intend to briefly
introduce an own research-based know-how export possibility
which could be a basis of a well elaborated business proposal.

Public Warehousing and the warehouse recipe, as collateral,

based Lombard Financing are special storing/financing forms
with very long tradition, especially in countries with a large
agricultural sector, like Belgium, the Netherlands, the United
States and Hungary. Hungary has 150 years long history in
this field. In the period between the political system change in
1990 and the EU accession in 2004 the Public Warehousing
and the Lombard Financing became a true success story in
the financing of the agricultural products. Regarding the
agricultural and food sector size in the economy of Vietnam,
which has more than 6% of GDP-growth per annum, and
which figure is much higher, then in cases of countries above,
it seems a reasonable idea to create and develop this kind of
business in Vietnam. The country has a huge production basis,
one of the world leader producers and exporters in case of
rice and coffee and the productivity shows increasing trend.
(Figurel). This activity can be a completely new long-term
investment with short ROI, based on a successful Hungarian
know-how export.

Figure 1 The production area and quantity in Vietnam (1996-2015)
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Source: Ministry of Agriculture and Rural Development of Vietnam
(MARD)

Table 5: Hungarian agricultural imports from select countries of the Southeast-Asian region (USD)

2010 2011 2012 2013 2014 2015
Brunei 0 0 0 0 0 0
Indonesia 2.986.126 5.494.265 4.629.240 3.645.508 4.986.760 4.638.023
Cambodia 64 136.852 478.686 269.120 1 178.089
Laos 0 0 0 12.002 0 24.444
Myanmar 0 0 0 0 0 35.538
Malaysia 9.689.765 18.161.981 17.411.840 16.262.527 17.080.064 16.002.502
Philippines 424.695 200.260 665.962 711.659 751.070 1.575.175
Singapore 278.482 572.146 436.081 351.735 482.038 237.967
Thailand 4.956.452 4.666.627 4.019.210 4.418.025 3.744.350 2.726.978
Vietnam 4.677.554 5.514.646 4.024.144 3.456.142 4.916.219 4.378.695
ASEAN total 23.013.138 34.746.777 31.665.163 29.126.718 31.960.502 29.797.411
Total Hungarian agro-imports 4.923.470.630|  6.188.377.799 |  5.730.419.399 |  5.932.331.564|  6.206.151.597 |  5.386.171.239
ASEAN proportion of the above 0,47 0,56 0,55 0,49 0,51 0,55

Source: Own compilation from data of the Research Institute of Agricultural Economy (AKI), Budapest, 2016
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Due to the complexity of Public Warehousing activity,
in case of a successful implementation, this presence can
also help a few Hungarian enterprises, operating in related
fields of business to enter the markets of the Southeast Asian
region. Based on the current information available, the
potential dimensions of the Public Warehousing market can
be illustrated just in the cases of the three most important
agricultural products (see in Table 6). Thus, the value of the
three main agricultural products is nearly USD 27 billion
every year and it is increasing year by year. Furthermore,
Vietnam imports 5-6 million tons of wheat in value of USD
1.5 billion may also be involved in Public Warehousing. The
Hungarian grain market ranges about 10-12 million tons/
year, in value it means approximately USD 2.8 billion, that is
only one tenth of the Vietnamese, and even less than just the
Vietnamese coffee market by USD 1.2 billion. Before Hungary
joined the European Union - in the EU’s pre-accession period
- noticeable amount of liquidity (HUF 200 billion  USD
690 million) was involved into the Hungarian underfinanced
agricultural market by Public Warehousing based Lombard
credits annually, which was a major help to the production
sector. The creditability of the agricultural sector was very
low at that time due to the traditional approach of banks.

Table 6: The most important agricultural products in Vietnam, 2016

Product Production Price Value
1,000 tons USD/tons million USD
Coffee 1,700 ~2,300 4,000
Rice 46,000 ~ 460 21,000
Corn 6,000 ~ 260 1,600
Summa 53,700 - ~ 26,600
Source: Own compilation from data of: ICE, NASDAQ, IG UK, CME
Group, FAO.

Based on the Hungarian and European experience, 65%
of the yearly harvest was stored and financed by producers,
traders and processing companies. Approximately 35% of the
whole production needed extra financing possibilities based
on Public Warehousing. In the United States, which has one
of the most developed PW system, this ratio is more than
50%. There are no exact figures available from Vietnam at
the moment, but, because of the current agricultural financing
shortage, this proportion must be much higher! It probably
reaches the level of 15-20 billion USD.

The Vietnamese agriculture sector, similarly to the
Hungarian agriculture in the nineties, suffers of the lack of
financing. The production sector has serious loss because of
the partial lack of sufficient storage capacity, which causes
more than one million tons of wastes just in case of rice, even
more than the effect of the low dumping prices of both the rice
and the coffee as well. Vietnam has the highest production
level in ASEAN region as clearly illustrated in Figure 2, but
it is not reflected in revenues, as Vietnamese average export
prices are 30% lower than the same of Thailand according
to our information.
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Figure 2: Rice production, crop yields in Southeast Asian countries.
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Taking into account of our experience and our
investigations, the Public Warehousing sector which should
be carried out with the cooperation of Hungarian firms and
by their know-how export, could re-valorize these agricultural
commodities which are produced at high standards and in
large quantities. This would result in great success in the
Vietnamese agricultural sector in one hand, and could open
the way for a number of Hungarian companies to reach a
new market of nearly 100 million people on the other hand.

The implementation of such a new and very significant
development creates the opportunity of engaging in warehouse
construction, logistic development, product handling and
manipulation, ventilation, sanitation and other professional
fields of development for Hungarian companies. The Lombard
Financing system of commodities should be based on local
banks primarily, but this market would open the possibility
for Hungarian commercial banks, insurance companies and
other financial servicing firms for involvement. Finally,
mention must be made about one more significant point. A
strong and successful Hungarian presence in Vietnam could
be considered as a positive precedent and this pattern might
be used for the exploration of the markets of other ASEAN
countries.

CONCLUSION

The ASEAN region represents a small fraction of total
Hungarian foreign trade. The growing weight and importance
of the ASEAN countries in the world economy, their dynamic
social and economic development should encourage Hungarian
companies to find it worthwhile to be much more open to
this region of the world. For Hungary today the ASEAN
region is primarily still rather an import source than export
market. Nevertheless, the region cannot be a principal target
for agricultural or even industrial exports from Hungary, but
the present results and figures could be further grown.

For the latter, the potential possibility we described in
the last chapter of the study - in case of Vietnam, - could be
a good example.
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Abstract: The directive of 1666/2015. (IX. 21.) called "Land for Farmers!’ has changed not only the legal terms and conditions but also the eco-
nomic basis of land use in the relation of land use and resulting derivative demand. Institutionalized rental fees can be modified to market level only
if it is confirmed by qualified expert’s report hired by the new land owner. Setting a fair rental value has quite a few methodological approaches.
Due to the lack of a legally recommended calculation process, authors hereby are presenting a method to calculate fair rental value that is benefi-
cial for both renter and owner. Foreign rental conditions related to the topic are also concerned in the article.
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INTRODUCTION

The recently privatisation of state owned agricultural
lands raised several questions and problems in Hungarian
agriculture, but one of the most controversial was the measure
of the rental value. The rental value of the state owned lands
was fixed institutionally by legal way — significantly below the
market level (1250 HUF/Gcv!) - but after the privatisation it
can be modified by the new owners. Fair rent helps producers
and landlords estimate returns from cash, share and flexible
rental arrangements. The most important question for the
renter and land lord is that how much can be the fair rental
value, which can be acceptable on long term for both

Modification of land rent by the two partners can be
made by the opinion of an expert. In most cases land market
based evaluation is accepted, but in many cases there are
problems with comparison data of local Land Administration
Office. In cases of some localities there are no concrete values
concluded, but because of combined rent it is tied to an amount
of yield, while within a family or among relatives land rents
are altered from market values. In many cases recorded data
are not punctual enough.

Nowadays, due to subsidies and raised level of average
agricultural incomes there is a demand dominancy in land
market. On the other hand in the field of land use supply
and demand is differential (Naarné et al., 2013) In some
territories, mainly in localities with good land quality, owners
make competition among the potential users or tenants, while

1 Gcv - Gold crown value — measure unit, which indicates the
quality of the agricultural land

APSTRACT Vol. 11. Number 3-4. 2017. pages 13-18.

in other territories tenants try to reduce the land rent because
of the risk of the market and the weather.

So, consideration of land rent is not a responsibility of the
expert. Concluding a fair rental value, local specialties and
values have to be considered, but the long term interests of the
owners and users also have to be counted. The method of land
market based value alone is not eligible for these requirements,
yield based evaluation is also recommended, which provides
the long term interest of both sides. For determining the fair
rental value, authors devised a potential method, which is
eligible for the high expectations.

LITERATURE REVIEW

Land rental value in the European Union

A lease (rent) is an agreement that gives someone ability to
use or possess real or personal property for a designated period
of time in return for some type of payment. Theoretically, if
markets are perfect and transaction costs insignificant, then
agricultural land prices and rents are expected to change in
parallel.

At the present there are no exact data about the land
prices and rents from EU member countries. Through the
Eurostat and the relevant national authorities, the European
Commission tries to launch of a common methodology agreed
between the Member States (EC, 2016).

In the EU the farmland sales market regulations are
different from the rental market regulations. (Naarné -
To6th, 2005). Three types of rental market regulations exist:
rental price regulations, the tenancy duration regulations
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and quantitative land rent regulations. In one third of the
EU the maximum rental prices are set by the government.
The duration of rental contracts is regulated in some EU
countries and influences the rental market’s responsiveness to
agricultural policy changes. The main institutional regulations
are presented in the Table 1. The importance of land renting
is typically higher in countries with strong rental market
regulations, such as France and Belgium, they have the
highest share of rented area (77% and 75%) among all the
EU countries.

Table 1. Rental market regulations in some EU countries

I;I/IT)Z Min/Max, average Other rental market
tenancy duration regulations & norms
rental
price
. Min 9/Max 27(99)
Belgium Max rent Usually 9 -
Finland No Max 10 Average 5-6 -
Min & Min 1/Max 25 Inheritable
France
Max Usually rental contracts,
rent 9or 18 automatically renewed
Germany No No Average 6-11.5 Subject to state
approval
Greece Min rent No <4 years -
Ireland No No Conacre rental
agreements
No; average arable Poss%blhty. of
. contracting with the
Italy No crops 2-5, fruit crops .
5.10 assistance of farmer
associations
Netherlands | Max rent | Min 6 (until 2007) -
Spain No Min 5 -
Sweden No No -
Northern I. - conacre
rental agree-ments;
. In Scotland for new | Scotiand - Traditional
United . short duration
. 2003 Act tenancies .
Kingdom No . tenancies; England -
max 5, min 15 .. .
traditional tenancies
& farm business
tenancies

Source: Swinnen et al., 2010

The value of the rent is influenced by several way (Swinen
et al., 2010). Agricultural policy especially the subsidies has
dominant influence on rents. The impact of SPS on land rents
appears to be stronger than on land sale prices. Developments
in rental prices were heterogeneous: since 1992 real rental
prices declined by around 25% in Finland and increased
by around 55% in Spain (Strelecek et al, 2010). Trying
to estimate the impact of subsidies on farmland value, the
empirical studies effected by Swinnen et. al (2008) shows that
the land price elasticity of 1% increase in subsidies/returns,
varied between - 0,12 - 0,69. Similar result found O’Neill and
Hanrahan (2013), they study point out that the high degree of
inertia in rents means that the impact of previously capitalised
agricultural policy persists through time. Rental prices for
agricultural land tend to be more regulated by the government
than purchase prices.
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Van Herck et al (2013) analysed the impact of increasing
direct payments on land rents in six new EU member states.
They find that up to 25 eurocents per additional euro of direct
payments is capitalised in land rents.

G. Breusted and H. Habermann (2009) reveal that the
marginal incidence of regional per-hectare premiums in the
EU is significantly higher than one. This is on first sight
controversial since the subsidy more than fully capitalizes into
the land rental price, in addition other important determinant
of rental prices can be the regional livestock density, as well.

It must be mentioned that the dynamics of land prices and
rents generated by the supports of EU states can be followed
in the states waiting for EU accession (Bojnec, 2011). These
procedures, however, are realized much faster in these
developing areas than in Western-European countries, where
land prices and rents were disposed in centuries (Clark, 2001).
In the overseas there are partial differences compared to
European price dynamics. In those areas reaction to declining
crop prices and farm incomes was relatively flexible concerning
land prices and rents (Dobbins — Cook, 2016). Similar effect -
though not a unique exception - could be observed in several
member states of the EU as well. (Good - Boyle, 2017).

Land prices and land rents in Hungary

Land prices differs largely by regions and by counties, in
2014 the difference between the maximum and minimum values
was 53%. We can’t find serious differences between the Western
and Eastern part of the country, the prices are determined more
by the land quality, and local factors (location, accessibility,
economic and demographic situation etc.) (Buzés - Kiss, 2012).

Figure 1: Land prices and growth rate (previews year=100%) in Hungary
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Source: Hungarian Central Statistical Office (2014) - by the data of

National Tax and Customs Administration

According to data of Central Statistical Office (2014), 73% of
total agricultural land sold in 2014 was arable land, 12% forest
and 11% meadow or grass land. The remaining 4% was vineyard
and orchard. There were essential differences between regions
of the country. Sale of arable land was dominant throughout
the country. With 34% Bécs-Kiskun county showed the lowest
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rate, while Gy6r-Moson-Sopron county had the highest figure
with 86%. From 2014 the increase in land prices have changed
from region to region and rate of growth has been decreasing.

Figure 2: The rental value of arable land and the change of the rent in
Hungary by counties
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Source: Hungarian Central Statistical Office (2014)

According to the data of Central Statistical Office, 57%
of arable land are used as rent. In Trans-Danubian areas the
ratio is higher (66%), while in the Great Plain and Northern
regions the ratio is 51%. There are significant differences
between types of land use in different regions. In Hajdu-Bihar
county rent is also spread, but mainly owners cultivate land.

As for rental fees, significant heterogeneity can be traced
in different regions and counties as well. While the Northern
part of the Great Plain represents rates of the national average,
due to its favourable disposition, Hajdd-Bihar county belongs
to the highest rated regions concerning rental fees. Concerning
the average rental value of Western and Eastern counties we
can’t find great differences (43 589 HUF/ha and 44 270 HUF/
ha), which can be explained probably by the average land
quality (19,69 Gcev/ha respectively 20,23 Gev/ha).

Figure 3: The changes in land price and land rental value of arable
land in the last years.
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Joining the EU in 2004 and thus getting agricultural
subsidies has influenced national land market conditions in a
big way. By 2013, the rate of EU support in Hungary reached
the average EU level, and thus, through derivative demand,
it was a price sensitive factor concerning both sale price and
rental fee of land. Based on empirical experience, growth in
EU support leads to increasing land prices and rental fees.

Figure 4: The ratio and connections between land price and value of
the rent - by counties
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Source: Hungarian Central Statistical Office (2014)

In the majority of the counties, rental fees were 4-6% of
market price of land. However, in Trans-Danubian areas
rental fees were usually below 4% of market price, i.e.
relatively high land prices combined with lower rental fees,
while in eastern regions, rental fees were 6,8% of market
price.

Figure 5: Rental value and the quality of the arable land by counties
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Source: own graph, by the data of Hungarian Central Statistical Office
(2014)

Empirical Analysis

We tried to determine the connection between the land
price, rental value and land quality - for that reason we made
a correlation analyses. The results of correlation test can be
seen in the Table 2.
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Table 2: The results of correlation test B. Income based Clppl’O(lCh
Rental value Land quality Land rent concept
Land price 0,760 0,652 . . . . .
David Ricardo said: “Rent is that portion of the produce

Rental value 0,420 C . . ..

. of earth which is paid to landlord for the use of original and
Land quality 0,420 indestructible powers of the soil.”

Source: own calculation, by the data of Hungarian Central Statistical
Office (2014)

As it can be seen in Table 2. we found significant
correlation between land price and rental value, and land
price and land quality, but correlation is low between rental
value and land quality.

The methodological basis of determining land
rental fee

Unanimously accepted legal regulation or methodology for
determining rental fee of land in Hungary is not available.
In such cases, guidelines of land valuation are to be applied.
Decree of 54/1997. (VIII. 1.) Annex No.l. contains the
methodology of market comparison assessment, while Annex
No.2. contains the methodology of income yield-based
assessment approach.

Methodology of assessment is based on both national
regulations and European Valuation Standards (EVS 2003)
set by The Group of European Valuers (TEGOVA), including
S4.01.-S4.76. parts and GN7.37 (for capitalisation method) and
S.4.01.-S.4.76, GN7.49 (for market approach). The details
of calculations and the detailed methodology are used by
the proper decision of the valuer, which many times can be
controversial.

A. The market data comparison approach

Principles of assessment are based on territorial, land
quality and land use concept. Within the principle of
territorial concept, zoning, location, and accessibility are
to be concerned based on representative data available from
the Land Administration Office of the district governmental
offices. Basic data must be analyzed and filtered by descriptive
statistics (average, median, modus, minimum and maximum
figures).

Due to the fact that concerning Gold crown value (which
is used for measuring the quality of land) there might be
significant differences between average data and actual
land quality, it is of crucial importance that the assessment
is made by an expert. Thus, based on the concept of land
quality, comparative data and land size are also taken into
consideration (Sztics, 1998). Unit-based land rental fee must be
corrected in accordance with land use concept, i.e. territorial
size, rate of irrigation, landmarks and cultivation limiting/
aiding elements (Nairné, 2009) Correction must always be
explained and should not be over +/- 30%.

To determine the final rental market value: the corrected
average rental value (HUF/ha) can multiplied with the size
of the land (ha).
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According to the theoretical principles of economics, land
rent is the temporary transfer of land use right in exchange
of rental fee. It occurs when the advantages outweigh all
disadvantages for both parties. The lease is a contract subject
to legal effect and includes a fixed fee paid to the owner.

There are different ways to calculate land income (rent) in
economic theory. However, in practice there are two applied
methods:

a. Income method based on capitalization
b. The residual value method

The basis of rental fee is land income (as annuity). Land
income means interest on land capital and/or the yield of the
capital invested in the land - or part of it. It is actually part
of the profit that remains after the deduction of opportunity
cost of capital invested (excluding land capital). In conclusion,
it is the land owner who is entitled to land income. In case of
cultivation of self-owned land, no differentiation is necessary.

a.) The rent (income) capitalisation - inverse method

In accordance with the above mentioned, in the case of
capitalization concept, the basis of calculation should be
the realized sales price of land in the region, and market
comparison approach should be applied (i.e. unit-based
(specific) value calculation based on territorial, land quality
and land use concept).

- income based method is based on capitalization of rent
, i.e. theoretical rental fee can be calculated from land
value with the help of the formula

- land income (rental fee) = land value x interest rate of
capitalization + land tax*

*Note: It is determined by local governments.

The land value (price) — can be determined by market
comparison approach

For capitalisation rate - can used the average capitalisation
rate of the mortgage banks. The current value of capitalisation
rate of major mortgage banks in Hungary are presented in
the Table 3.

When defining capitalization rate, it is accepted to apply
public interest rates announced by mortgage banks applied
in land evaluation. However, in some cases it is more precise
to calculate the ratio of average sale price and average rental
fee typical in the given region or location. A fair approach is
to calculate the ratio of the two and thus represent local and
national tendencies, as well.
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Table 3: Capitalisation rate recommended by the mortgage banks for
determining land (and rental)values

Budapest Rural area
Min. Max. Min. Max.
Arable land, meadow 4,5% 5,5% 5% 6%
Orchard, vineyard 8% 9% 8% 9,5%

Source: own calculation (averages) in 2017, based on banks
information sources
In the EU, the capitalization rate moved in 2007 on the
scale of 0.83% (Belgium) to 4.26% (Sweden). In six states
(Czech Republic, Denmark, Germany, Netherlands, Finland
and Slovakia), the capitalization rate oscillated within 2-3%
(Strelek et. al).

b.) The method of residual value

The other applied method is based on residual value, i.e.
alternative cost of capital is deducted from entrepreneurial
income:

land rental fee = value of production - (production cost
+ interest on fixed and current assets invested in production)

The final rental fee can be set by the ratio of the two:
market based value and income capitalisation value. It is highly
necessary when free market value attitude is limited, rights to
exercise, shared ownership (land versus infrastructure), etc.

RESULTS, CONCLUSIONS

In practice, the renter is motivated to find land below
market value, while the owner is motivated to lease or
sell their land above this value. Final value is defined by
bargaining power.

In case of market comparison approach, it is possible to
calculate rental fee related to the given time and location
(microenvironment). However, income based approach is a
method that allows us to see macro-environmental effects in
the long run. By the application of a combined method, the
future interest of both the renter and the owner is correctly
represented.

In the current practice in Hungary the increase of land
prices generated by the supports has raised the rents as well,
which is an advantage for land owners, while a definite
disadvantage for tenant farmers. However, the new budget
directives for agricultural policy in the EU are to partly
decrease the supports, which will have an effect on profits, and
indirectly will affect rental market, too. It is the landowners’
interest to calculate a balanced return of capital and rent in the
long run. To do so, it is of crucial importance that alternative
costs show a return and at the same time, economic profit is
also realized. For the realisation of these two conditions, when
calculating rents, not only the self-generating market pricing
needs to be considered, but also the profit producing ability of
the tenants. The method recommended by the authors fulfils
both conditions.
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Abstract: Nowadays, climate change poses a common recurring problem in our everyday life. The weather forecasts tend to be inaccurate, the
swiftly changing weather often makes fun of the people. The same unpredictability applies for forecasting the amount of precipitation or snowing.
The major problem in ski tourism consists in the gradual shift of seasons, namely there is no snow in December yet, while at Easter-time we can
count on such an enormous amount of snow. 1'd like to present this climate condition and offer a sort of way out of this problem.

In my empirical study, I have carried out document-analysis along the data collection phase, and I made half-structured deep-interviews, as well.
My research questions were the following: How is the winter season affected by climate change or by the lack of snow? Due to the unreliable
climatic conditions what is the estimated ratio of drop in tourism in the season? How much shorter is a skiing-season and how does it affect the
operation of the local ski-school? What are the features of pre, and post peak-season tourists’ emergence? How and for how long can a smaller
ski-resort be maintained? What is the biggest challenge, problem at the ski-resorts along the state border?

First of all, I'd like to present and tackle the various solutions emerged facing the challenges of climate change effects related to skiing, on the other
hand, I have made some personal interviews with Hungarian ski instructors working abroad and also with managers of Austrian ski schools trying
to find out the various answers and reactions they have hammered out coping with the new challenges and difficulties in ski tourism.

Hungary can not be considered a skiing nation, although more and more people tend to take up skiing and get involved in this special field of sport
tourism. The number of ski slopes being built and developed is increasing, yet the Hungarians ski-lovers tend to visit rather the foreign sport centers
for the time being. The reasons mostly involve the various length and versatile difficulty level of the ski slopes. We should also take into account
the challenging conditions imposed by climate change on the smaller winter sport centers and the way they can cope with it and also compete with
other sport centers with similar features.

Climate change affects considerably the operation of skiing season, and the service providers must adapt to the new conditions. Many resort
venues struggle for survival, though most of the local self-governments are clearly aware of the importance of ski-tourism, particularly in Austria.

Keywords: climate change, ski tourism, winter sport centers
(JEL Code: Z32)

INTRODUCTION

Tourism proves to be a global issue. At the beginning
of the 21st century, in the developed regions of the world
leisure-time spending has become organic part of everyday-
life, thus it has constantly played an important rejuvenating
factor in economy. Obviously, tourism is not independent
from the socio-economic transformations, either. Sport and
tourism are supposed to be two 'mega-fields’ of our society
involving millions of people. Both areas significantly affect
the social, cultural and economic lives of countries as well as
their foreign relations. Their ensuing merger resulted in the
emergence of sport-tourism and its rapid dynamic development,
too (ROTHIG, 1992; DREYER, 2002; BANHIDI, 2007,
BORBELY and MULLER 2008, MULLER et al. 2008).

The nuisance effects of climate-change upon tourism and
catering have gained more ground and awareness along the
last decade. Moreover, due to the negative trends in climate
change several intensive development projects have been
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implemented for creating and providing snow-sure resorts
in winter tourism.

Ski-tourism emerged only a few decades ago as a new
kind of service and primary motivational objective in mass-
tourism. It has spread primarily across the West-European
countries. At the early stage it used to be the active leisure-
time touristic activity of the elite, while the number of winter-
holiday makers started to increase with launching of the
second and even third holidays among workers. The various
skiing package-tour offers of the travel agencies generally
provide similar complex touristic services used and paid for
by great bulk of common customers.

The soaring popularity and development of winter tourism
stems from the advanced by-services of the ski-slopes and
resorts, the slopes have become snow-sure (thanks to the
effective application of snow-cannons) and they also provide
higher level facilities for the lovers of winter-sports. Thus, an
increasing number of tourists tend to choose the domestic ski-
resorts, as well, which are more cost-effective and affordable
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than the facilities provided by the resorts of the neighbouring
countries. According to the surveys - in our country — around
5% of the population gets actively involved in ski-tourism,
each year (sielok.hu). The ski-lovers’ primary choice is still
Austria, where Hungary stands consistently on the 10th
position among the international group of outstanding ski-
tourists-sender countries. For instance, a record number of
Hungarian winter tourists arrived in Austria in 2013. Based
upon the figures of Statistik Austria, 479,083 Hungarian
tourists spent altogether 1,622,437 guest-nights in Austria.
The biggest number of Hungarian tourists visited Stayermark,
Salzburg province, Carinthia and Vienna (Osterreich Werbung
Budapest).

In my study, from one hand, I wish to present the
opportunities and problems facing the smaller ski-resorts
along our state-border, the way people react to the challenges
posed by climate-change; from the other hand, I tend to unveil
the findings of my interview-based survey conducted among
Hungarian ski-instructors working abroad and managers
of Austrian ski-schools, too, concerning their alternative
proposals on the new unfolding challenges and problems.

MATERIALS AND METHODS
Tourism and climate-change

Tourism, based upon its diversity can be listed and
structured in many different ways. Among its categories there
are quite many overlappings, thus the clear ramification is
pretty difficult. At the 1989 World Tourism Organisation
(WTO) conference held in The Hague, regarding its primary
motivation tourism was split into two major categories:
professional and leisure-time tourism (MICHALKO, 2004).
This is quite an important issue to be emphasized, since
professional tourism, which proves to be one of the most
developing areas of tourism, had not been dealt with separately
before the conference.

Nowadays, many consider tourism as being the most
characteristic industrial field and product of our modern
age. Tourism proves to be a complex social issue, where
the environment holds an important role. Tourism must be
regarded closely together with its environment in all cases.
There is a tight interaction and mutual dependence between
tourism and environment, since some factors of environment
do affect tourism while the latter has its own reaction and
impact upon the environment, though the scale of the two
impacts cannot be considered equal and balanced.

Leiper (1981) considered to carry out the research of
tourism in multi, - and interdisciplinary way. In his model,
the key dimensions of tourism are to be: the tourists, the
sender areas, travelling, destinations and the tourism-field
(Fig. 1). In our days, the research of tourism is featured by
the application of vast scale of theoretical approaches and
methods. A common platform of all the various theories,
approaches, ideas and models could greatly benefit and
promote the dissemination of scientific know-how in tourism
(PETER, 2010).
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Figure 1.: The system of tourism extended
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Generally, climate researchers provide weather-related
figures linked to climate change, which do correlate with
tourism. Factors, like sense of heat and stress (temperature
indices), physical criteria (wind, rain, snow, ice and UV-
radiation, extremities, etc.) and aesthetic factors (such as,
visibility, sunny periods, cloudiness, day-length etc.) (DE
FREITAS, 2003; MATZARAKIS, 2006). Climate and
weather conditions prove to be important factors of tourists’
adventures and experiences of well-being, which interfere with
the various weather-types and tourism relying upon threshold
indices (GATES, 1975; BARBIERE, 1981; BESANCENOT,
1989, MULLER et al. 2011, MULLER et al. 2016). Earth’s
global surface temperatures in 2017 ranked as the second
warmest since 1880, according to an analysis by NASA (2017).

There have been several studies carried out on the effects
of climate change upon tourism, though quite often the
researches tended to focus primarily on certain aspects of
tourism, only (OECD, 2007, UNWTO-UNEP-WMO, 2008;
SCOTT, 2011). It has been revealed that the impact and effect
of changing weather conditions upon tourism are quite diverse
and versatile (MATZARAKIS et al. 2004; 2007; AMELUNG
et al. 2007, SCOTT, 2006, SCOTT and MCBOYLE 2007),
taken into account the correlation between weather/climate,
climate change and tourism too (MATZARAKIS, 2006;
2010). In this study, the focus tends to be cast on winter
tourism, particularly concentrating on the problem-sphere
defined by the lack of precipitation and snow.

From sport-tourism to ski-tourism
Sport, as one form and way of spending time outdoors in

nature, proves to play an indispensable role in promoting and
facilitating environmentally conscious lifestyle and attitude...
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Quite many studies deal with the supply and demand, economic
factors of sport-tourism and also with the motivation of target
groups (BANHIDI, 2007; BANHIDI et al. 2006; BORBELY
and MULLER 2015, DOBAY, 2008; MULLER et al 2007,
PREUSS, 2004, MULLER et al. 2006, MOSONYT et al
2013). Sport and tourism, two major industrial fields have
experienced significant development and rise in the recent
decades (DOCZI, 2008). The autonomous independence-
trend of sport-tourism within tourism proves to be the result
of intensive classification process (FOLDESINE, 2005). The
terminology in itself refers to such travel forms that primarily
imply sport-related objectives and motives: to do sports, to
take part in competitions, to support teams, fan-group travels
and to visit sport sights and facilities. Furthermore, based
on the various sport-fields, sport-tourism can be split into as
many fields as the number of sport-related activities exists,
such as: biking, skiing, horse-riding, water-sports etc (BEKI,
2015, KONYVES and MULLER 2001).

Consequently, the term of sport-tourism tends to function
as a cluster-term involving all kinds of sport-related activities,
which can also be broken down into indoors and outdoors
activities. The outdoor-activities evidently are exposed to
the climatic conditions. It is commonly known, that the
sport facilities on higher altitudes are more affected by the
warmer climate — especially — the winter sport conditions
and all the linked sport activities (SCOTT et al. 2003, 2006;
2011). According to the surveys made by Matzarakis and Tinz
(2008), the climate change conditions and its consequences
in the alpine regions will be the following:

a. changes in some aspects of climate-tourism,

b. risks and dangers posed by climatic and other natural
disasters,

c. changes in snow-conditions,

d. changes in bio-diversity (HALL, 2010).

The skiing-season might as well be shortened in the
middle-altitude mountain regions, thus the winter-sport
facilities would be available only at the higher altitude
resorts of these mountains. In the Alps, the snow-sure slopes
and resorts would start at 1,500 m altitude and by the end
of the 21st century the snow-coverage would also shrink
with 50% (OECD, 2007). With each 1°C rise in average
temperature the snow-border would climb 150 meters higher
in the mountains, and, as a result the snow-coverage would
decrease, respectively (ENDLER and MATZARAKIS 2011).

An area can expect financial gains in case it can assure
and provide snowy skiing facilities for the winter-tourists,
namely to be snow-sure. The most common method for
defining ’snow-sureness’ proves to be the 100-day rule.
Namely, if a terrain is available for skiing for a time period
of at least 7 seasons out of ten, for at least 100 days between 1
December and 15 April, and the snow-depth is at least of 30-
50 cm, then it can be considered to be snow-sure (ENDLER
and MATZARAKIS 2011). This method is applied by the
OECD-study (2007), as well, and the findings reveal that a
temperature rise of 2°C in Europe would result in significant
drop of snow-cover in the Alps; only 60% of present ski-
resorts would remain snow-sure. During the outstandingly
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warm winter of 2006 many ski-resorts could not continuously
operate from December to April, with the exception of slopes
where snow-cannons were used, too (WOLFSEGGER et al.
2008; STEIGER and MAYER 2008; STEIGER, 2010; 2011).

It is an expected trend in the future to face the shrinking
of skiing days as well as the increasing amount of artificial
snow-making facilities. In some particular cases the various
effects may be beneficiary as well, in case they combine the
opportunities in the pre and post-peak-season, for example
they may link the diverse touristic activities together
(SERQUET and REBETEZ 2011).

METHODS AND THE SAMPLE

In my empirical study, I have carried out document-
analysis along the data collection phase, and I made half-
structured deep-interviews, as well. I analysed the sielok.hu
database, the KSH database and the Austrian OWB database
documents.The subject of my deep-interviews were meant
to be experts of winter-sports, who run ski-businesses or
operate ski-facilities (n = 6), furthermore I questioned ski-
instructors (n = 20) who are involved in skiing during the
whole winter season. The pre-arranged list of questions was
posed personally or via Skype meetings.

My research questions were the following:

How is the winter season affected by climate change or
by the lack of snow?

Due to the unreliable climatic conditions what is the
estimated ratio of drop in tourism in the season?

How much shorter is a skiing-season and how does it
affect the operation of the local ski-school?

What are the features of pre, and post peak-season
tourists’ emergence?

How and for how long can a smaller ski-resort be
maintained?

What is the biggest challenge, problem at the ski-resorts
along the state border?

RESULTS AND DISCUSSION
The condition of ski-slopes based upon the research
study

The interviews shared various approaches when trying to
find appropriate answers for the questions concerned. Without
precipitation and missing cold weather the ski resorts cannot
start their winter operations. During the winter months,
particularly in December, the travel agencies cannot assure
their tourist customers whether they would be able to ski or
not at the chosen ski resorts. Thus, a new term popped up
in tourism industry, namely the snow-guarantee. This idea
instigates and facilitates customers to invest into winter-travels
to ski-resorts even in December, in the worst case they would
get a refund. The peak-season periods are usually exempt
from this service. The last 5 years’ experiences manifest that
mostly the glaciers are able to provide appropriate number
and quality of ski-slopes in December period, from which the
current season seems fortunately enough to be an exception.

ISSN 1789-7874




22

Piroska Béki

All my interviewees, without exception, reassured me that the
ski-resorts badly needed cold weather in the current season.
The water-stock reserves and the ensuing cold weather can
provide the necessary good level ski-slope conditions with the
application of snow-cannons. The winter season usually lasts
for 3.5-4 months from mid-December until end of March or
mid-April. The experiences of the previous 5 years, though
let us consider that the heavy snow-falls usually occur at the
beginning of April, all the same the majority of the ski-tourist
finish their winter holidays by the end of March. April is not
commonly considered a month for skiing, thus the ski-resorts
with good snow quality and depth are forced to close their
doors, though with some progressive shift and change in
mentality and the season could be prolonged with a one month
later start and finish winter holiday re-scheduling. This shift
naturally needs time since the idea of white Christmas and
similar climatic concepts prevail in mentality.

The changing climatic and weather conditions pose serious
problems for the tour-guides as well as for the ski-instructors.
From one hand, if there is not enough snow that is a problem,
from the other hand if it is too much that is another issue,
too. In other words, it means that if there is too much and
deep snow it may cause avalanche disaster, therefore it
must be diminished with targeted explosions so the slopes
must be closed, too. Many ski-slope accommodations are
basically inaccessible, especially in case they can be reached
only by cable-car. The summit lodges constitute outstanding
marketing power and are attractive among winter-tourists
just because their sheer venue, though in case of big snow-
fall or avalanches they can become stranded or cut off from
civilization for several days. Strong winds are meant to pose
another hazard factor in the mountains, which may lead to
closing of the slopes and ski-lifts. For the time being, there are
no solutions for these issues which are furthermore aggravated
by the inaccurate weather forecast reports. The third problem
stemming from climate change proves to be the sc. inverse
effect, which assumes the phenomenon that in the populated
valleys it is often much colder than up on the mountains. It
can occur even stunning temperature difference of 10 degrees,
which results in heavy snow-fall in the lower valleys and
rain in the mountains. The hot winds then the rain make
big changes in the snow conditions in the mountains, even
ruining the built-up basements of the resorts. Not to mention
the dangers posed by the rapidly changing temperature scales,
t0o.

Since the snowy period of the winter holiday has
shortened furthermore many countries have launched the
system of winter school-breaks it all contribute to jammed
and overcrowded resorts and slopes in a peak season.
This effect also involves the conditions of the resorts and
accommodations, which are mostly empty in December while
are overbooked in January-February. Many bigger slopes try
to expand and develop their lodges and services, which result
in the creation of small ski-resort villages along the slopes as
part of their marketing survival strategy. The interviewees
claimed that they have experienced no decline in the number
of winter tourists; however the skiers tend to accumulate.
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This may cause serious problems when the capacities of the
available ski-slopes diminish due to the lack of snow and cold
weather. It also results in extremely dangerous and risky cases
of having only a few available slopes overflowed by skiers.
Furthermore, the deterioration of slopes also accelerates,
which may cause bumpy and icy slopes for the afternoon
hours, other danger factors for the skiers.

The local ski-school try to adapt to the new circumstances
by hiring less full-time ski-instructors, in the peak-season
- January, February - they tend to employ ski-instructors
with definite short-term contracts. Unfortunately, this causes,
quality deterioration, as the manager of Amigos ski-school
from Mariazell asserted, since the schools cannot easily and
quickly find skilful, experienced instructors for a short term,
therefore they are forced to hire even instructors they would
not employ at all in normal situations. Another option for
the ski-schools is to obtain multi-functional employees, who
can work in the schools as well as in the lodges, hiitte or in
case the school possesses accommodation, they can deal with
those services, too. This is quite rare, though. Nowadays,
ski-schools tend to employ instructors who can cope with
instructing any kind of winter sports not exclusively skiing.

In the pre-season period, namely in December, one can
witness the lack of tourists; their number has been plummeting
due to the unpredictable and unreliable snow-conditions. The
ski-lovers rather undertake the risks of using overcrowded
slopes with queues of skiers in peak-season, when the snow-
sure resorts operate with full gear. The hotels and travel
agencies are keen on filling up these low-profile gap-periods
with all kind of side-services and programmes, such as ski-
tests, or venues of ski-world cups, even though they cannot
compete with the snow-sure bookings of the peak-season
period.

Two years ago, for instance in the late season of Kreischberg
due to the late heavy snow-fall in April the ski lift operator
company made a decision to prolong the operational period
with a week. Despite the perfect snow-conditions there were
only very few skiers on the slopes who could heartfully enjoy
the unforgettable great conditions. The company accounted
for financial loss that week so this elongated operation idea
was cancelled.

The lower altitude slopes can benefit from their special
micro-climatic conditions preserving cold weather and snow-
cover. The slopes facing North and safe from extreme weather
conditions prove to be much more snow-sure. Praebichl is located
on lower altitude, yet surrounded by mountain passes, thus it
possesses a special cold micro-climate with cold air-masses
stuck in the valley. This fact, from one hand contributes to better
slopes and snow-conditions, on the other hand, it has usually 5
degrees colder temperatures than the neighbouring settlements.
There are no high mountains in Lower-Austria, though its ski-
slopes and resorts enjoy great popularity among winter tourists,
typically for one-day trippers. The largest Austrian province
used to have more than 60 ski-slopes, this number has fallen
to almost half by the present days. On the ruthless field of
market-economy the crisis started with the bankruptcy of the
mono-ski-lift slopes and the process developed further on.
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Then, by the first half of the 2000’s years the bigger slopes
went bankrupt as well, first - the snow-sure - Hohenberg-
Gschwendt, near Aegyd declared bankruptcy, and since then
the ski-trekkers gained ground on the abandoned slopes
until nature takes them over, definitely. Maria Schutz-
Sonnwendstein followed track a few years later, when the
ski-resort near Semmeringen lacked the necessary funds for
development, despite several projects, business plans e.g. to
connect it with Hirschenkogel. The plans evaporated quickly
and Sonnwendstein got locked down.

Tirnitz came to join the club soon as well, facing serious
financial problems; consequently both Lower-Austrian ski-
resorts last only in our memories. In the summer of 2012
even Hochkar, the border-area snow-paradise came into
dangerous spotlight: who might have imagined that the most
snow-sure ski-resort of the province struggles with serious
problems. Finally, thanks to the cooperation of the locals, it
has survived the crisis, unlike St.Corona, lying among the
hills of Wechsel, which was forced to close down after the
skiing season of 2012, causing real headache for the lodge
and shelter-providers of the area. Joining St.Corona also
Konigsberg closed down, soon.

The Austrian Hebalm reporting economic financial
problems went bankrupt 2 years ago. This ski-resort
was considered to be among the smaller ones in Austria.
Interestingly enough, they referred to the 2009 global
financial crisis as primary reason for closing down. Back
then they realised that the slope-lodges were short of capacities
around the ski-slopes. They also interpreted this problem as
a consequence of the mentality-shift of the skiing customers
who tended to prefer the bigger resorts also choosing versatile
services after the crisis. Tourists choosing the smaller slopes
also expect it to be close by not travel too much for it.
Maintaining and developing the resorts and slopes demand
investors in order to be competitive with the bigger ones.

Mariazell have also struggled for survival in the recent
years, luckily the colder weather arrived and the water-
reservoirs proved to be sufficient for snow-cannoning the
slopes.

Two Swiss ski-resorts, first from among the European
ski-resorts, reacting to the new conditions have undertaken
the idea of offering lower-priced ski passes in case of bad
weather conditions. On cloudy, snowy days they offer half-
price ski passes and tickets. The two ski-resorts of two Swiss
cantons have made cooperation agreement with the University
of St.Gallen and the meteorological institute so as to provide
weather-related passes for their skiing customers. The worse
might the predictable weather be, the cheaper they offer their
ski-passes. Provided the weather forecast includes the ’partly
sunny spots or partly snowy’ phrases, the ski-passes can get
18% cheaper. It seems that the ’cloudy, but snowy’ weather
forecast is considered to be even worse since the passes drop
with 28%. And the worst weather scenario proves to be the
"cloudy but strong snow-fall’ prediction when the prices drop
50% for the daring skiers.
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Climate change affects considerably the operation of
skiing season, and the service providers must adapt to the
new conditions. Many resort venues struggle for survival,
though most of the local self-governments are clearly aware
of the importance of ski-tourism, particularly in Austria.
The local ski-schools provide more and more opportunities
and the local service-providers tend to accommodate and
adapt to the needs of the Hungarian customers. The present
trend relies on the idea of ’the bigger the slope, the cheaper
is skiing’. If we have paid for something, than we should
get the utmost benefits from it. However, pushing the prices
down also implies quality-deterioration. Increasing number
of Austrian lodges and hotels are taken over by Hungarian
operators, who cannot provide the common high-quality
services for the lower prices. Many venues display the ’we
can also speak Hungarian’ inscription which may result in
serious business advantages.

The problem behind the closing down of the neighbouring
ski-resorts proves to be quite complex with multiple
contributing factors. From one hand, there is the ensuing
customer-drop after the 2008 global financial crisis, than
on the other hand the effects of the much warmer and drier
winters experienced along the recent years. While in the
Western Austrian provinces there was a record-amount of
snow last year, in Lowe-Austria the big snow-fall arrived
much later. The weather fronts coming from the West tend to
be weaker and numberless ski-resorts and slopes are located
on lower altitudes at around 1,000 ms or so, or even lower.

Thirdly, the biggest problem for the border-area ski-resorts
lies in their one-day ski-centre status. As such, they can
generate much lower income, not to mention their significant
exposure to the changing weather and snow-conditions, since
in case of bad weather or poor snow much less winter-tourists
tend to arrive. From among the winter resorts in the province,
primarily and almost exclusively the Semmering-valley resorts
are free of this kind of problems, though this is valid especially
for Stuhleck resort, which belongs to Stayermark.

Not even the glaciers can operate all year round for 365
days, what’s more, snow-cannons have also appeared at 3,000
m altitude for the last 10 years. This process seems to be
unstoppable, since the glaciers are continuously melting and
the snow-border is being pushed higher. At Pitztalon there
is a snow-making machine in operation which can produce
snow on a given temperature on the spot and they just simply
spread it on the slopes.

Experts say that the Alpine ski resorts are facing the loss
of up to 70% of their snow cover by the end of the century
and this is a real tragedy. Last year the Swiss Alps had their
driest December since records began 150 years ago. 2016 was
the third year in a row with little snow at Christmas, when
many families go for skiing.

The question remains that for how long in the future we
would be able to enjoy the natural environment of the ski-
slopes, whether this process is sustainable and where it would
end up.
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INTRODUCTION

All Russian universities pay special attention to the
employment of their graduates: contacts are established with
the leading industrial enterprises, new employers are being
sought, targeted educational programs are being formed, etc.
Graduates of agricultural training areas that will work in rural
areas, of course, are given special attention.

A long-lasting rural youth drain trend in Russia has
resulted in acute shortage in professionals in agricultural
business. There are programs aimed at recruiting young
professionals to work at agricultural enterprises in a number of
rural regions in Russia. To cope with this situation and inspire
young professionals to move to rural regions the program
“Young professionals in the rural area” was introduced.
Within the program young professionals are given lump sum
cash payment, soft real estate purchase loan and subsidy to
cover travel expenses to get to the place of their employment.

The government allowance intended to support young
professionals is not taxed. For a person to take part in this
social program they are to work for the enterprise not less than
5 years after getting the allowance. Besides, their professional
activity should be related to their specialty. For the time being
the program is intended to continue until 2020. In accordance
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with the federal law, the estate purchase loans are given at
the expense of allocating subsidies to federal subjects of the
Russian Federation from the federal budget. The subsidies
are allocated in accordance with the program of rural area
development.

Universities have their own programs of graduates’
employment. In particular, Tomsk State University (TSU)
has a department of support for those graduates who have
difficulties with employment. A great number of vacant
positions in rural areas are offered; as a result, about 70% of
TSU graduates work within specialty.

MATERIALS AND METHODS

We used the official data presented on the website of the
Ministry of Education and Science (www.graduate.edu.ru) to
analyze the employment of university graduates. The research
of vacancies and career opportunities for young specialists
was carried out according to the All-Russian vacancy database
of the Employment Service (Rostrud), which is available on
the website trudvsem.ru. We also surveyed the graduates
of agricultural specialties who graduated from the TSU in
2007-2016.
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RESULTS AND DISCUSSION

The largest institute at Tomsk State University, the institute
of biology, ecology, soil science, agriculture and forestry,
annually produces about 220 young specialists in various areas
of training. About 35% of them continue to take master or
postgraduate courses, 15-17% graduates do not apply for a job
(because of doing military service, maternity leave or some
other reasons), all the rest are employed by the organizations,
institutions, private companies in Tomsk and nearby towns.
Only some graduates (7 people in 2015, 5 - in 2016) go to work
in rural areas, as a rule, to the places they are from.

The exchange of information with colleagues from other
universities of the Siberian Federal District, own statistical
studies suggest that a similar situation develops with the
employment of graduates in other Siberian universities.

In Siberia, 22 universities are engaged in the training of
specialists for agriculture. In 2014 and 2015, 3231 and 3,290
specialists with a higher education of all levels (bachelors,
specialists, masters) were trained in the group of specialties
“Agriculture, Forestry and Fisheries” in 8 universities in the
Siberian Federal District (Table 1). The share of graduates
of these specialties in the number of the other universities’
graduates is less than 30 people per year. We studied the
statistics of employment of the graduates specialising in
agriculture, for example, agronomy, including agro engineering
and agro-chemistry, animal science, animal medicine, etc. In
2017, the Ministry of Education published the monitoring of
the employment of graduates in 2015. For comparison, Table 1
provides the information on graduates in 2014-2015. It should
be noted that the percentage of employed graduates changes
insignificantly from year to year.

Table 1 Number of graduates in Siberian universities in agricultural

specialties
Percentage
Y
University car of employed
2014 |2015 |graduates, %
Burjat State Agricultural University 268 (370 |76
Gorno-Altaisk State University 50 44 78

Irkutsk State Agricultural University 306 |436 |65

Krasnoyarsk State Agricultural Univer-

. 1084 902 |72
sity

Kemerovo State Agricultural Institute 359 375 |72

Novosibirsk State Agricultural Univer- 650|565 77

sity
Omsk State Agricultural University 445 1479 |80
Tyva State University 69 119 |78

Total graduates: 3231 [3290 |73

The data on the employment of graduates of universities
are available on the website of the Ministry of Education and
Science www.graduate.edu.ru. The share of employment of
graduates of the agricultural profile is 72.6%, which is slightly
lower than the average for other specialties, which is about 75%.
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Unfortunately, there are no available data on how many
young professionals are employed each year in rural areas, it
can be assumed that their number is much less.

For the time being, the regions in Siberia offer 212 vacant
positions for the agronomists, about 40 of them include employer-
rented housing. The salary is 12,000 - 25,000 rubles (individually
- up to 40,000 rub.) For the sake of fairness, it should be noted
that the enterprise inviting a young specialist often additionally
guarantees him payment of rented housing, which is from 5 to 15
thousand rubles. At the same time, in the Krasnodar Territory,
out of the offered 75 vacant places, the majority designates a
salary of 20,000 rubles, and more than a third of vacancies here
presume a salary of 40,000 rubles. These are the data from the
all-Russian vacancy database (trudvsem.ru).

Unlike most large industrial enterprises, even large
agroholdings do not conduct targeted mass recruitment of young
professionals and often do not even have their own sites on the
Internet. When a need for such workers arises, they publish
vacancies for example on trudvsem.ru or hh.ru. More often,
they apply directly to the relevant educational institutions of the
region. At the time of the preparation of the article, it was not
possible to find any agro-holding site on the Internet, on which
there was a description of the personnel policy for attracting
university graduates.

The reasons why university graduates do not seek to leave
for work in the rural area are as follows:

- rural settlements fail to provide the same comfortable living
conditions as in the city. Even young people who came to study
in the city from the countryside do not want to return home,
having met the amenities of city life;

- low assessment of the prospects for personal growth,
prospects for career development in agriculture. Despite
the numerous programs of “rural development” and the
rise in agriculture, work in rural areas is assessed as not
very promising;

- low level of wages in agricultural enterprises, especially
in regions with unfavourable climate, which include all
regions of Siberia.

While preparing for the 2006 All-Russian Agricultural
Census a study was conducted that showed the most significant
reasons for the lack of aspiration of people to work in the
countryside:

- low quality of workplaces, lack of modern equipment,

irregular working conditions;

- lack of public transport;

- poor quality of medical care, lack of quality education
for children;

- lack of opportunities for quality rest;

- lack of professional and career prospects (the most crucial
indicator in terms of stability in rural areas) [PETRIKOV
et.al, 2005].

Thus, the unpopularity of agricultural enterprises,
as employment opportunities for university graduates, is
explained by the low social prestige of life in rural areas and
the ineffectiveness of working conditions. In various regions
of Russia there were regional programs for attracting young
specialists to the countryside.
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For example, in the Nizhny Novgorod region, graduates
of universities - doctors and teachers were allocated funds
for the purchase or construction of a separate cottage. In the
Ryazan region were provided lifting in the amount of 86,000
rubles. Such programs have been adopted in the regions
of the Siberian Federal District. For example, within the
framework of the programme “Staffing of the AIC of the
Krasnoyarsk Territory”, “Providing affordable housing for
young professionals in the countryside”. Students in the period
of study make an agreement with the farm, where they will
come to work after receiving the diploma. According to the
agreement, their salary should be at least 15,000 rubles and if
the young family chooses to stay in the village, the local budget
will finance 70% of the housing cost. However, sometimes the
conditions of the programs do not allow anyone to participate
in them, for example, the requirement to immediately pay
the remaining 30% of the cost of housing. As a rule, young
families do not have such means [MUKHIN, ABRAMOYV,
2011].

Unfortunately, numerous agricultural development
programs, declared, including at the highest level, do not
give the desired result due to the lack of a systematic approach.

A state strategy is needed to create federal agro-
corporations using the latest achievements of agricultural
science and practice. In connection with this, some innovations
will certainly be useful:

1. Assigning the status of civil servants to social workers
in rural areas. Doctors, teachers in schools, public transport
drivers, other specialists, provided they achieve a certain
length of specialty, work in rural areas receive such a status.
Such innovation will significantly increase the prestige of work
in rural areas and, most importantly, improve the quality of the
services provided. Young specialists - graduates of universities
of relevant specialties will receive an additional incentive to
find employment in rural settlements.

2. Attracting successful entrepreneurs to the village and
creating conditions for the development of the entrepreneurial
environment [LAVRUKHINA, 2011]. Working out of special
programs of grants, loans, state support of credits for those
who decided to develop their business in rural areas. Special
conditions should be created for entrepreneurs creating new
enterprises within the framework of state agricultural holdings.

Attracting successful entrepreneurs to create infrastructure
in rural areas is a fundamental issue of future reform.
Unfortunately, the training of entrepreneurs in universities is
limited to information about the registration of an enterprise,
the opening of a bank account and other formalities.
“Entrepreneurship” no one teaches and does not know how to
teach. It is extremely rare to train or educate students working
entrepreneurs who are able to demonstrate and broadcast the
necessary business and personal “entrepreneurial” qualities.

Training of people with a pronounced entrepreneurial
vein should become a distinctive feature of training on the
specialty “Rural, Forestry and Fisheries”. Together with the
introduction of special programmes to support entrepreneurship
in the countryside, this will give a powerful impetus to the
development of agriculture.
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Abstract: The Hungarian government is dedicated to supporting a healthy and sporty life-style, thus in the past years the number of initiatives
directed to publicizing and promoting sports has increased considerably. The new Law of Public Education has put the emphasis on physical edu-
cation and on organizing other sport events in schools. This led to the introduction, in a phasing-out manner, of the every-day physical education
(PE).

We were interested to know the infrastructural background of PE including the number and size of sports halls available for the students, how many
classes can they accommodate at the same time, and when were they constructed. To this end a survey was conducted through telephone, contact-
ing 200 high schools in 19 counties of Hungary. Do the schools have their own swimming pools, or do they conduct after-hours sports events. Data
were analyzed using the EvaSys program.

The time of construction of the schools and their sports halls spans a wide range between the years 1530 and 2005. So do the number of students,
between 150-1200. Nineteen of the schools have none, 67% has one, and 18.8% two sports halls. The size of these halls is also very variable,
while in some schools it is only 25 n?, in others it can be as large as 2295m?. In most cases the halls can accommodate one or two classes in
parallel. Afternoon classes are held in 87% of the schools, and include basketball, fencing, and soccer, among others. However, only eleven of the
interviewed high schools have swimming pools.

Research has called the attention to the fact that the exercise of Hungarian youth is too little. This puts the emphasis on the promotion of physi-
cal activity in schools. While there are large differences in the infrastructural background in the schools involved in the survey, they all strive to
conduct after-hours sport events.

Keywords: youth, sport, high school, sport infrastructure (JEL Code: Z28)

INTRODUCTION

Physical activity is an essential part of a healthy lifestyle.
The beneficial physiological effects of regular exercise are
proven. Regular sports activity boosts heart and lung function,
reduces blood lipid levels and blood pressure, it also reduces
the risk of type 2 diabetes and the risk of developing cancer
and aids in maintaining body weight (Oja et al. 2016). It
contributes to healthy growth in childhood and adolescence
and to the proper development of bone, muscle and nervous
system (Pavlik et al. 2001; Pavlik, 2013). It also has a
beneficial effect on mental capacity, and social interactions
(Harsha, 1995).

There is a correlation between leisure time activities
pursued by the youth and other elements of their lifestyle,
such as their value system, health behavior and social situation
(Piko, 2005). Conversation and games are important elements
in student extracurricular activities. Leisure time spent with
family is typical of weekend and school break periods (Kiny6
and Bus 2015).
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The so-called “Hungarian Youth” large sample research
that has been carried every four years since 2000 attempts
to assess and track social and sociological characteristics,
lifestyle, leisure time activities and cultural consumption
habits of the 15-29 age groups (Perényi, 2014). The results
of the 2016 survey - which involved 8000 young individuals
between the ages of 15-29 - show that the ratio of those
who perform regular extracurricular sports activities has not
changed since 2012, only nearly a third of the respondents do
regular physical activities. The circle of friends fundamentally
determines how leisure time is spent (Bauer et al. 2016).

The results of Hungarian time-budget surveys carried
out at the millennium and in 2010 reflect that daily average
time-budget devoted to active leisure time activities fell by
nearly 30% during the period between the two surveys in the
age groups between 15 and 19 years. While young people
spent 13.7% of their leisure time on such activities in 2000
(44 minutes), in 2010 they only spent 10.0% (31 minutes).
Nowadays, Hungarians in their twenties spend an average of
9 minutes a day with physical activity (Bittner, 2013).
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Researchers of the report entitled “Health and lifestyle of
adolescents, 2010” came to the conclusion that gender and age
significantly influences the regularity and length of physical
activity (Németh and Kolt6 2011). The ratio of physically
inactive students regarding the length of extracurricular sports
activities is increasing in senior years of school. At the same
time, younger age groups devote far greater time to passive
leisure time activities than to sports (Pikd, 2002).

Physical activity, the need to care for the body, and inactive
lifestyle are all present at the same time in today’s society as
there is no time for regular physical activity because of the
accelerated lifestyle (Pik6 and Keresztes 2007).

The Eurostat publication entitled ,,Youth in Europe” (2009)
describes the characteristics of leisure time activities among
the youth. Over 66% of the age group between 16 and 24
uses the internet daily and more than 80% uses the World
Wide Web to communicate, search for information and to
take advantage of online services. The survey also covered
data on health, including obesity. The published data reflects
that in Hungary 21.1% of age group between 15 and 24 and
39.6% of the age group between 25 and 34 are overweight.
According to genders, 26.7% of men and 15.0% of women
in the age group between 15 to 24, while 52.4% of men and
26.8% of women in the age group between 25 to 34 have
weight problems.

In seven-year-olds, every fourth girl and every fifth boy
fell into the overweight or the obese category in Hungary in
2010 (Martos, 2010). According to a research in Eger, 25,8%
of nursery children (preschool age between 3-6 years), have
obesity (Miiller et al. 2017).

Objective quantification of changes in physical performance
as a result of development in childhood raises a number of
problems in certain preferred life stages (adolescences and
youth). Surveys regarding fitness levels at a national scale have
not been carried out in previous decades. Although Hungarian
researchers carried out examinations regarding the physical
development and strength of the age group from 3 to 18 in
1982-1984 and 2003-2006 (National Growth Survey), motor
performance was not included in them (Karsai et al. 2013).

In spite of the fact that the health condition of the
population is fundamentally determined by health behavior
and childhood habits, as international data also supports, we
do not possess such data. At the same time, the consequences
of the lack of or reduced physical activity have been proven
by a number of studies. This justified the introduction of
everyday physical education in Hungary in 2012 and probably
also led to the indirect assessment of youth fitness condition
within the framework of a national survey. The National
Unified Student Fitness Test (NETFIT®) was developed for
this purpose, as the compulsory method of Hungarian public
education since the beginning of the 2014/2015 school year.

Assessment of national data pointed out (Kaj et al. 2017),
that increased development is needed in 3 categories out of the
examined 9, these are body mass index, body fat percentage
and endurance shuttle run. Researchers found, as a result of
surveys made in the 2015/16 school year, that school grades
(8" and 12" grades) first leaving the ascending system of
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everyday physical education performed better than their peers
who do not participate in everyday physical education yet,
which is an important result at international level as well
(Kaj et al. 2017).

It seems obvious, based on the above, that the everyday
physical activity of young people is primarily determined
by the physical education in schools. However, this not only
requires an adequate number of lessons, namely a minimum
of one physical education lesson per day, but also the presence
of an infrastructural background.

As a result of previous research, we described sports
facility availability at Hungarian sports schools (Balatoni et
al. 2016). Our present study examines whether Hungarian
high schools possess the infrastructure required for everyday
physical education.

MATERIALS AND METHODS

Our research focused on high schools. The survey was
done using a questionnaire based on a telephone interview.
A total of 200 high schools were involved in 19 counties of
Hungary and Budapest. The first group of our questions was
aimed at the year the school gymnasiums were constructed,
the number of gymnasiums and their capacities. These were
followed by questions regarding afternoon sports activities
and their lengths. The data were evaluated using the Evasys
program (http://www.vsl.hu).

RESULTS AND DISCUSSION

Figure 1 - Percent of schools included in the survey in the counties of
Hungary
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Source: Own compilation based on HCSO data

We compared the number of high schools in the counties
of Hungary, using the database of the Hungarian Central
Statistics Office (HCSO), to the number of questionnaires
we completed. The percentage of involved institutions was
represented by using a color scale (Figure 1). This clearly
shows that 30-60% of the institutions were involved in 40%
of the counties. Based on the above we consider our survey
to be representative.
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The first question of the questionnaire was aimed at the
date of construction of the specific school. This showed a
period from 1530 to 2005, which is a very wide range. Most
constructions were in the period between the Second World
War and the change of regime.

Specific questions were also aimed at determining the
date when the gymnasiums were constructed. The dates of
constructions of schools and gymnasiums are presented in
the same graph (Figure 2).

Figure 2 - Date of construction (school and gymnasium)
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Source: Own compilation based on our questionnaires.

This also shows that the number of gymnasium
constructions increased after the Second World War (Figure
2). In 115 of the cases the gymnasium was constructed in the
same year as the school.

Figure 3 - Distribution of the number of schools with given number of
students
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Source: Own compilation based on our questionnaires.
Student numbers in the schools involved in the survey also
varied widely, between 100 and 1200 students, as depicted

in Figure 3. In most schools, there are between 200 and 800
students.
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Figure 4 - Distribution of the number of schools with given number of
sports halls
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Source: Own compilation based on our questionnaires.

We also examined the number of gymnasiums per schools.
As shown in Figure 4 in 67% of the cases there is 1, while in
19% of the cases there are 2 gymnasiums per school. High
schools with more than 2 gymnasiums can be found in 11
counties. However, close to 10% of the schools do not have
a gymnasium at all.

Figure 5 - Distribution of surface area of sports halls
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Source: Own compilation based on our questionnaires.
When examining the surface area of gymnasiums in 29%
of the high schools one finds this between 100 and 200 m* In

40% of the cases the sizes are less than or equal to 100 m?,
201-300 m?, and 501-600 m? (Figure 5).
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Figure 6 - Number of classes the sports halls can accommodate at a
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We were also interested in determining how many classes
the gymnasiums can accommodate simultaneously. In 48% of
the cases 1, while in 37% of the cases they can accommodate
2 classes simultaneously (Figure 6).

Figure 7 - The presence of a stand in the sports hall
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Source: Own compilation based on our questionnaires.

22.1% of the gymnasiums have grandstands based on the
responses we received (Figure 7).

Figure 8 - Number of schools with the given number of persons who
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Their capacities typically vary from 50 to 500 spectators
(Figure 8).

Figure 9 — The presence of a swimming pool in the surveyed schools
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Source: Own compilation based on our questionnaires.

Only 5.5% of the schools have their own swimming pools
(Figure 9).

Number of schools

Figure 10 - Length of the swimming pool
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Source: Own compilation based on our questionnaires.

These are typically 20 or 25-meter-long swimming pools
(Figure 10).

Figure 11 - Afterhours sports classes according to discipline
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The most common afternoon sports activity is basketball.
This is followed by volleyball, general physical education,
soccer and handball (Figure 11). It can be said that ball games
lead among the most common afternoon sports activities.

Figure 12 — Number of days in a week with afterhours sports classes
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Due in part to the fact that two lessons per week can be
replaced with certified sports activities at sports associations
or organizations, only 44.4% of the schools hold some
kind of afternoon sports activities every day (Figure 12).
Unfortunately 19.4 % of the schools does not hold afternoon
sports trainings at all as they claim that the gymnasiums
are required for everyday physical education lessons in the
afternoons too, so there is no opportunity to accommodate
other sports trainings.

CONCLUSIONS

A number of studies pointed out the role of youth sports
in preserving health. As appropriate

infrastructure is also required to pursue adequate sports
activities at school, a number of studies have examined
the sports facility availability of local communities in
general (Isgor and Powell, 2011; Todd, 2014; Abbott et al.,
2014; Bezold et al., 2017;) and specifically of educational
institutions (Judge et al., 2013; Patil and Metri, 2016).

All these studies pointed out that the built environment,
whether it is the gymnasiums in schools or facilities around
schools, contribute to increasing student physical activity. We
believe that the development of sports facilities improves the
sports conditions of all generations. Education for a sporty
lifestyle must start in childhood and the everyday physical
education introduced in an ascending system as part of the
modification in the 2012 Act on Public Education can play
a significant role in this.

Here we evaluated the data of 200 high schools in
Hungary as part of our research. 18.8% of the schools have
2 gymnasiums, while 9.6% have no separate facility for
accommodating physical education lessons. About 50% of the
gymnasiums are suitable for accommodating 1, while 37%
are suitable for accommodating 2 classes simultaneously. The
most common sports for afternoon sports activities are ball
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games. Overall, it can be said that 90% of the high schools
in Hungary have a gymnasium for accommodating everyday
physical education. At the same time, the compulsory physical
education lessons can only be provided in the afternoons in a
significant number of cases, which occupies time and place
from other, competitive sports activities. Therefore, it would
be important by all means to improve the infrastructure for
sports activities in Hungarian schools/high schools.

The gymnasium-construction program was initiated to
achieve this, which aims to establish the conditions and
opportunities for all students to pursue advanced physical
education. Providing new and reconstructing of existing
gymnasiums in educational institutions is necessary in order
to achieve this (National Sports Strategy, 2007). The total
budget devoted to gymnasium construction or large-scale
renovation was 16 billion HUF in the period of 1995-2002
in schools managed by local governments, which is 8000
HUF per child. Sports life and access to sports facilities are
least provided in settlements with less than 2500 inhabitants.
20% of the country’s population lives in such settlements.
At least 100 new gymnasiums should be constructed in the
next 2 years within the facility development program serving
both medium- and long-term objectives.

Our survey reflected the improved availability of facilities
originating from the gymnasium development strategy of
previous years. As of today 90% of Hungarian high schools
have a gymnasium to provide everyday physical education.
Most of these are suitable for performing physical education
exercises, at the same time it must be emphasized that, on
the one hand, swimming pools are present only in a few
schools and, on the other hand, public education institutions
with gymnasiums cannot always fulfill their tasks related to
everyday physical education as part of the curriculum. As
children represent the most important assets of our future
therefore we must make all efforts to ensure conditions for
their healthy lifestyle.
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Abstract: The history of Hungarian palinka distillation dates back thousands of years. Palinka is a special product; its quality features are being
increasingly recognized and appreciated by consumers. Our national drink went through considerable transformations in the past years, as it left
the village environment behind and has become a Hungaricum, popular with young people. The authorization of home distilling in September
2010 was a key factor in its gaining ground in the country. In connection with this topic, the international practice of beverage tourism has been
reviewed. After that, the Hungarian practice was examined, including the selection of palinka festivals, thematic palinka tours and palinka product
ranges in 19 counties and in Budapest based on a total of 100 restaurants. Using SWOT analysis I revealed the strengths, weaknesses, opportuni-
ties and threats of palinka gastronomy and pdlinka industry. Overall, it was found that the popularity of pdlinka is increasing, but the thematic
pdlinka tours have not yet widened, and there is a need for more procedures supported by community marketing.

Keywords: palinka tourism, tours and festivals, burgeon of palinka sortiment (JEL Code: Z30, E83)

INTRODUCTION

Increased globalization resulted in the recognition and
promotion of values and traditions have become significant for
each nation. Palinka is a Hungarian national treasure, which is
to be preserved and cultivated. Over the last ten years palinka
has come a long way, it has left behind its limited context
of peasants’ drink, and it has become our favourite national
drink and treasure. Agricultural Marketing Centrum has been
a key player in this process since it provided an increasing
amount of resources for the popularization of palinka,
palinka culture, and civilized palinka consumption. Also,
focus on quality by manufacturers, their efforts, expertise,
and cooperation were also the requirements of achieving
the above mentioned. This process was also facilitated by
the abolition of the excise tax of subcontract distillation and
the authorization of home distilling (up to the volume of 43
hectolitre degree is equivalent of 86 litre 50 volume percent
of distillate). Palinka festivals and fairs are organized in
various parts of the country, and several palinka songs have
already been created. “The number of expert distilleries is
increasing, new palinka houses are opened, palinka tastings
and palinka festivals are staged. Palinka has its saint (Saint
Michael, 6th December); it has its town, the order of knights
and even palinka sanctification has already taken place in the
Franciscan church in Miskolc” (Balazs, 2012). Palinka has
grown up to become the counterpart of other national drinks
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both in its quality and price. The present study seeks to present
the new and potential avenues to promote civilized palinka
consumption, in particular, opportunities provided by tourism
and gastronomy. The web page maintained by Hungarian
Tourism Agency lists merely 20 results if places for palinka
tasting are searched for. (I1) In contrast, the number of search
results surges to 80 or above 100 (the dominant value) if
Austrian, German or French tasting places are looked for.
According to my hypothesis, the recognition of Hungaricum
palinka widely known mostly in Hungary can be promoted by
special means provided by tourism and gastronomy.

MATERIAL AND METHODS

As I work in a family business engaged in palinka
subcontract distillation, I personally experience the impact
of the changes of the legislative environment exerted on
enterprises; in this way, I am capable of monitoring the
direct feedback of subcontract distillers’ clients. The study
is primarily based on secondary research. Information was
collected on international alcohol tourism through literatute
rewievs and then it was described the Hungarian practice. A
short introduction was given of the system of home distilling
institutions and its effect on the improvement of quality. It was
carried out the related SWOT analysis, where examined the
strengths, weaknesses, opportunities and threats of palinka
gastronomy and palinka industry. In addition it was made a
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survey where the popularity of palinka in certain restaurant
and catering facilities was measured.

RESULTS
International practice

The cognac route called “Etapes du cognac” offers three
paths along the river Charente, where the secrets of cognac
preparation and still used ancient methods can be discovered.
Those interested are offered one-day, one-weekend or one-
week long program packages. (12)

Genuss Region Marketing, of which loose translation is
“a marketing office for a gourmet region” is prospering in
Austria. Certain regions have been classified into various
categories in terms of specific and outstanding specialities and
they were labelled as “gourmet” regions. In Austria 116 regions
have been granted the honorary title of the gourmet region due
to certain special dishes or products. The “Austrian gourmet
region” title can merely be awarded to regions which take
pride in their outstandingly high-level regional specialties. The
“office” seeks to coordinate the numerous gourmet regions,
support them with marketing materials, collect sponsors, stage
venues and sell the products prepared in the region through
web shops. It is in cooperation with the local ministry of the
food industry and provides potential opportunities for them
to introduce their products and activities in foreign countries.
(I3) One of these regions is Ober-Grafendorf, where the cornel
festival called “Pielachtaler Dirndlkirtag” is organized in
October on an annual basis. Peter Aradi, palinka master,
founder of the “Cornel Association” claims that interested
people get an opportunity to visit a well-organised exhibition
and fair that offers jewellery, buttons, cosmetic products,
jams, mustard, syrups, liquors, chocolate, desserts, various
dishes and naturally, distillates made of cornel. They can also
take part in walking tours in the town and nearby plantations
stretching for 5 km. It is enriched by a machine exhibition, a
competition of various distillates, music and dance programs.

A catering industrial complex in Germany is similarly
focusing on a specific fruit, i.e. strawberry. The fact that
accommodations and playgrounds with programs for children
are available in the vicinity of the plant indicates that progress
has been made, and the products can be purchased online as
well. (I4)

Situation in Hungary

Geza Balazs, linguist and ethnographer used the
expression “palinka tourism” back in 2008. In his Ph.D.
thesis Laszlo Kopcsay used this notion likewise in the same
year, but mentioned it as “a not-yet-existing potential market
attraction”. Edit Szollosi, palinka master, claimed in 2016
that we could not talk about well-organized palinka tourism,
only separate, isolated initiatives. The authors agree that
specifically in those regions, those areas have a reasonable
chance to create palinka tourism where traditional alcohol
culture is closely linked to palinka consumption. What is the
meaning of the expression? Building on the precedent set by
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the existing and often quoted wine tourism, palinka tourism
is classified as a branch of agritourism, where the agricultural
source material is represented by fruits (or marc) and the food
industrial plant by the palinka distillery, the product is the
palinka manufactured and stored on the spot, whereas these
products are introduced in palinka tasting venues.

Authorization of home distillation — improvement of
quality

Kopcsay (2008, 88.p.) in his doctoral dissertation
discussed the situation of Hungarian palinka as follows: “The
greatest threat for palinka is still posed by the black market.
Clearly, even if it sparks conflicts, it must be stated that at
present, subcontract distilleries and gastronomy hinder the
sale and credibility improvement of high-quality palinka.
The Hungarian government could be a potential partner in
finding a solution for this issue...” Private distillers suffer
from the same accusations on multiple occasions: they are
said to produce millions of litres of palinka at home, without
control.

The present government of Hungary pledged to grant
the right of free palinka distillation again in the previous
election campaign. As of 27 September 2010 the practice of
the previously not available home palinka distillation was
introduced. Home distillers are natural persons above 18
years who prepare distillates from raw materials from their
own orchards by using their own distilling equipment. In the
case of home distillation or subcontract distillation, the end
product is distillate, whereas the end product in a commercial
distillery is labelled palinka, although the base materials,
the process of production and the applied technologies are
the same. The distinction was required for the protection of
Hungarikum palinka. (Harcsa, 2016)

Naturally, good and poor quality products are equally
produced in commercial practice, home distillation and
subcontract distillation. However, since the legalisation of
home distillation the most excellent experts and academic
professors in the country have substantially contributed to
spreading the know-how of palinka preparation.

A number of NQR (National Qualifications Register)
trainings launched at the Faculty of Food Industry, Corvinus
University, Hungary and Palinka master training courses
(providing students with BSc qualification) are worth
mentioning. Post-graduate technical training courses are also
offered for students by well-renowned palinka experts.

It must be noted that the first Hungarian “palinka agency”,
engaged in the organization of palinka tours, competitions,
professional programs, trainings, was established by the
graduates of the first year to boost the further development
of palinka, our national treasure.

Since home distillers have been able to participate in
competitions with their products, the quality of their palinka
is increasing year by year in the practice of home distillers
and on commercial level likewise.

Two registered home distillers and their results are the
following:
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Palinkarium, Gyenesei - Istvan Gyenesei - prolific
Hungarian, European and world champion of palinka
preparation.

Pavlinkéarium - Csaba Pavlicsek - the best home distiller in
Hungary (2014), medal winner at world and European palinka
preparation championships

Palinka festivals, palinka tourism

Tourism should rely on thematic palinka tours and
festivals as equal, complementary elements of a single system
providing an attraction for customers. (Michalko, 2007) In
Hungary palinka tourism is not yet fully organized, although
several initiatives have emerged, which must be strengthened
and developed. They may be realized in rural areas where
large-scale fruit production is carried out and the key element
of traditional alcohol culture is palinka, but several other
products are also available. To achieve this goal, high-level
additional programs will be required.

“Festivals can be defined as a series of regular venues
structured around one or several topics on one or multiple
sites with programs dedicated to culture, art, gastronomy,
sport or other issues that seek to provide their audience with
outstandingly high level, entertaining recreation experience by
transmitting values and spreading information.” (Hungarian
Festival Association)

Sandor Lovasz organized the first palinka festival in Gyula
in 2000. He discusses how the original idea was put into
practice in one of the chapters of the book “Good Hungarian
palinka”. (Dlusztus and Soos, 2014) Since then the festival
has taken on an international dimension, its programs offer
palinka and distillate competitions and various other initiatives
follow its footsteps to promote palinka consumption. Examples
are the “Debreczen Palinka and Sausage Festival or the free
palinka day celebrating “home made” palinka in Zemplen.

Festivals are important for consumers, as they can find
the whole range of products manufactured by multiple
producers on one site at a given date. This is relevant, as
the product range comprises innumerable tastes and odours
in excess to the basic ones. One might build up a totally
different picture of palinka: it is not merely a prickly, smelly,
unpleasant drink, but also a treat full of fruits with pleasant
odour and taste. “Certain festival seasons aim at imparting
information. Not customer recruitment. The ultimate goal
is to raise the awareness of a lot of people that palinka is a
tasty drink and to maintain permanent interest in it. If this
succeeds, people will be eager to get information about it.
This is the starting point of training new customers and this
is different from urging people to booze. Very different! This
is the moment of developing a taste for this premium category
drink and praising its high quality. The acknowledgement of
the Hungarian national drink” (Guth, 2008)

The Bekesi Plum Palinka Path crosses three settlements:
Bekes, Bekescsaba and Gyula. Bekesi Szilva is a fruit
distillate bearing a protected geographical indication that
can be prepared from red plum in 17 settlements in Bekes
County. The Path can join the representative facilities of local
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gastronomy, restaurants and touristic enterprises.

Bekesi Szilvapalinka Centrum: A centre with a facility for
palinka tasting with a seating capacity of 42 and a hall with
a seating capacity of 80 for hosting nationwide venues in the
middle of Bekes town. I personally had the chance to admire
it and Figure 1. presents the photo of the building.

Figure 1. Building of the Bekesi Szilvapalinka Centrum. Source:
Author’s photo, 11.08. 2016.

Arpad Palinka Tanya: A distilling plant in the northern
part of Bekescsaba, operating for more than 10 years. Young
entrepreneurs safeguard its expansion in terms of product
range and services based on their knowledge and experience
learnt from their fathers in the framework of the newly
established Kisret Manufactory Ltd. It includes a tasting and
exhibition facility with a seating capacity of 24 where they can
showcase their own premium palinka products and touristic
program packages.

Gyulai Palinka Tasting Facility is situated along the bypass
road of Highway 44, not far from the Romanian border, in
the outskirts of Gyula. It is operated by the Gyulai Palinka
Manufactory Ltd. It has a facility for palinka tasting with a
seating capacity of 42 where visitors can get an understanding
of plum production and processing.

Bekesi Szilvapalinka Information Office: It is situated in the
centre of Gyula and it is jointly operated by three enterprises
through Palinkaway Ltd. It is in charge of coordination,
providing information, organization and assistance for tourist
groups and selling the products of three enterprises.

The Szatmar-Beregi Plum Path (Figue 2 shows it’s map)
is not a typical palinka path. The stops along the thematic
route raise awareness of palinka as well as the preparation
of plum jam and tourists can try their hands at preparing
their own plum jam. In addition, they can have an insight
into the process of plum drying. Figure 2. shows the map
of the plum path. “The path is highly popular due to the
fact that settlements attempt to revive their local and village
celebrations with initiatives to enrich their programs” claimed
Dr. Arpad Hanusz, Director of the Institute of Tourism and
Geological Sciences, College of Nyiregyhaza. He added that
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“the services offered by the Palinka path have the required
qualifications and authorizations to meet international
standards” (I5)

It can be divided into three sub-sections and the programs
are closely related to them:

- Small plum path (9 settlements, approximately 90 km)
from Penyige to Panyola

- Large plum path (16 settlements, approximately 340km)
from Vasarosnameny to Vasarosnameny,

- Szatmar-Szatmar plum path (29 settlements, approximately
560km) from Vasarosnameny to Szatmarnemeti.

Figure 2: Map of Szatmar-Bereg Plum path

Source: (16)

An increasing number of palinka distilleries transform
themselves into enterprises representing Hungarian
gastronomy, cultural events and visitor friendly plants. One
particular example for this is Agard Distillery or Zsindelyes
Distillery. They showcase their palinka distilling equipment,
the process of palinka distillation and maturation, bottling.
They also organize palinka tastings over lunch or supper.

Recently, initiatives have been launched to bring conscious
consumers closer to tourism opportunities an example for
this is the EU fund tendered by Tuzser Distillery, which
provided the financial background for the establishment
of accommodation facilities on the distillery site. At the
hand-over ceremony it was emphasised that this type of
initiative would be a significant contribution to disadvantaged
settlements where unemployment has been posing a significant
problem for long years or decades. The creation of new jobs
can ensure a decent existence for those who would like to
choose this profession.

Janos Komaromi, CEO stated that a hall was available for
palinka tasting on the site with five fully equipped wooden
houses for several people. Visitors can rest in the sauna and
in a vat bath and may participate in water tours on the Tisza
River. All these may give opportunities for families to spend
several days with entertainment. (I-7.)

A tourism-marketing initiative has been launched to
advance the recognition of not only the town, but also the
palinka plant. Keresztur Palinka Manufactury, encouraged by
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the success of Palinka song in 2009, entered into a contract
with Magna Cum Laude pop band for the right of using the
name. The members of the band always take some bottles of
palinka for their concerts and the audience can taste these
products, mostly at low-key club events. This is the take-up
activity for the Palinka song. At big festivals they set up a
small stand where they can show their products to the public.
This is a valuable initiative, as the band was established in
Gyula, and the town is located in the area bearing a protected
geographical indication for Bekes plum palinka. This is a
great opportunity to advertise the town and may boost its
tourism in the future.

Thematic paths, e.g. Bekes Plum Palinka Path do have
their future, where foreign tourists and Hungarian people can
get acquainted with palinka, the heritage of Bekes County
while taking an awareness-raising tour. Table 1. shows our
comparisons with the international examples listed above.

Table 1: Comparison of drink tourism destinations

Name Etapes du Ober- Révershagen Plum
cognac Grafendorf paths
Tasting X X X X
Meals X X X X
Accommodation X X X X
Visit To Plant X X X
Souvenir Shop X X X X
el | x| x| x|
et | ;

*In the case of Szatmar-Bereg Plum path.
Source: Author’s development

The comparison between the two Hungarian plum paths
and international examples reveals that they have multiple
attractions to meet tourists’ demands almost completely.
However, as Hungarian palinka paths are young, their
recognition should be enhanced even within our country.
A marketing centre established on the basis of the Austrian
method could be a great contribution to increasing the number
of visitors.

Palinka gastronomy

Palinka is a more complex and special beverage than that
of other nations. The source material is the same for all foreign
products, but the maturation in barrels gives their special
value and their taste is “to be read into them”. In contrast,
Hungaricum palinka is a distillate faithfully representing the
taste and odour of numerous fruits. Its unique nature is due to
the fact that it epitomises the palinka master’s professionalism
and philosophy of palinka. The word “palinka” should become
as well-known and widespread among foreign consumers as
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the Hungarian salami or goulash.

Kopcsay (2008, 89. p..) summarised the relationship of
palinka consumption and gastronomy as follows: “The other
custom, i.e. its consumption as an aperitif before meals has
become outdated. In the culture of healthy food there is no
reason to consume a short, strong alcoholic drink on an empty
stomach. In European countries with a developed beverage
consumption culture, short drinks are never consumed
before meals. It means that if traders seek to boost palinka
consumption, they should identify and redefine the motivations
behind it. The task is quite simple, as several countries have
already addressed this problem and as a result they consume
short drinks as digestives at the end of their meals...”

This hypothesis could have been valid in 2008, as from
the viewpoint of marketing, quality palinka became well-
known among consumers at about that time. The author
was right that the motivations behind palinka consumption
must be redefined. The ideal solution is palinka gastronomy,
the current trend. Palinka nor merely fulfils the aperitif or
digestive roles, but it will become an integral part of meals.

The recommended method of palinka gastronomy is the
so-called palinka supper where the courses are served with
palinka for the guests, just like in the case of wine suppers,
or the dishes can also be prepared by using palinka as an
ingredient.

The simplest and most guest-oriented style is when the
source materials of palinka are the same as those of the dish.
This simple solution offers pleasant experiences, although it
might get boring over time.

Beverages might appear to be tastier when consumed during
food intake. If beverages are selected appropriately, they might
improve the value of the perfectly prepared dish. However, the
pleasant taste of dishes can be easily destroyed by choosing the
wrong beverage. Contrary to misconceptions, beverages are not
to be consumed after swallowing one or two mouthfuls of food.
They can harmonise when they are in the mouth simultaneously.
This might prove that they support, enhance, enrich each other,
i.e. harmonise, or, on the contrary, one of them suppresses
the other.

The selection of beverages with their additional taste and
odour may enhance the gastronomic value of certain dishes and
harmonise with them: professional matching will intensify, i.e.
highlight or supplement the taste of dishes. Some examples of
dishes prepared with palinka are the following:

“Potatoe cream soup made of stewed potatoes, served with
roasted Mangalica ham and pear palinka

Pig kidney soup matured in grape palinka served with
dumplings in marrow

Smoked Mangalica ham with lentils salad mixed with quince
palinka, served with celery chips

Pork tenderloin matured in apple palinka, filled with forest
mushrooms, served with chive sauce

Knuckle filled with oven-baked sour cabbage and smoked
sausage topped with plum palinka served with roasted onion
and potatoes

Oven baked pork spare rib topped with apple palinka, served
with potatoes and bacon
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Oven baked cuts filled with marrow and smoked knuckle,
baked with onion and potatoes, topped with plum palinka”
(Krizl, 2014)

It is important to note that if palinka is an ingredient, dishes
are to be prepared in a different way than in the case of wine.
As the valuable aromas of palinka can be easily lost, it will be
used after heat treatment, as the final step of cooking.

Palinka may represent a new trend of using herbal extracts
due to various vegetable distillates. Examples for this are
beetroot, wild garlic, tomatoes, carrot, asparagus and celery
distillates. The alcohol yield of vegetables is very low, therefore
their prices run high; however, they add a piquant flavour to
dishes.

However, the remaining ingredients in the dish are relevant,
as they can soften or suppress the taste of palinka. Typical
additives of this nature are black pepper, or a significant quantity
of mint that can induce the same effect. If dishes are too spicy
or hot, they might reduce the pleasant aroma of palinka.

Preparation technology is also crucial for certain dishes
but when it comes to palinka, it takes an even more significant
role. This means that the given palinka is to be selected in
terms of taste sensation in the mouth and alcohol content to
match the given dish perfectly and to create full harmony. For
example: the consumption of Irsai Oliver grape palinka is a
perfect match for goose liver pie. After this course, caramelized
raisins and brioche are served. In this case, the Irsai Oliver
grape palinka is almost “too much”. Without raisins the match
would be perfect. Raisins are too sweet whereas the liver is soft
and the brioche is crispy. In this instance the ratio of taste and
odour should be carefully examined. Let us suppose that the
characteristic nature of the goose liver and the brioche requires
spicier palinka and the spices will be harmonically balanced
by the sweet raisins. Carefully prepared Aszu marc palinka of
45 V/V% can be the best choice for this purpose. Naturally,
palinka gastronomy is subjective, but when we seek the harmony
of the meal, objectivity is also needed, as much as it is possible.

Brill Palinka House has been the first in Hungary to organize
a competition of dishes prepared with palinka. They called for
the public to send recipes, which were prepared by the chef of
the distillery and then the jury evaluated them. Brill Palinka
House has been a front-runner with not merely with the palinka
competition to promote palinka gastronomy, but also with the
preparation of vegetable distillates. Edit Krizl, the owner of Brill
Palinka House claims that vegetable distillates are exclusively
added to the dishes at the end of the cooking phase to preserve
aromas and to make the dishes even more intensive.

SWOT analysis on the situation of palinka gastronomy
and overall industry

The SWOT analysis (shown in Table 2) is suitable tool for
examined the internal and external environment of palinka
gastronomy highlighting its strengths and weaknesses, clarifying
the inner qualities, potentials and threats as well as external
conditions.
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Table 2: SWOT analysis of palinka gastronomy and overall industry.

Strengths

Weaknesses

e wide range of excellent
fruits as a base material

e good quality distillates

e palinka culture on the rise

like; thematic palinka path,
palinka competitions,
palinka books, palinka
dishes, palinka cookbook

e special palinka shops
awilable

e continuous innovations
carry out a procedure

e Palinka trademark, palinka
excellence label

e |lack of gastronomic supply
matching the dishes

e |imited palinka choice at
restaurants

e t00 many interest
organizations

e the palinka is less known
abroad

e Community marketing
is weak

e Palinka has not uniform
standard evaluation
system

Opportunities

Threats

e the scope of palinkas with
a protected geographical
indication is expanding

e tender opportunities

e access to the international
market

e increasing the number of
palinka paths

e development of gourmet
consumers

e matured and embedded
“agyas” palinka gain
ground

e introduction of the
obligation to examine the
product

e disunity among
professionals

e frequent changes in the
regulatory environment

e further increase of excise
tax

e traditional fruit speci-
es (e.g. Jonatan apple)
disappear

e illicit palinka distillation
and sale

Source: Author’s development

One of the strengths to be pointed out is the Hungarian

climate, which is excellent for fruit growing. Consequently,
sufficient amounts of fruits with excellent nutritional values
are available for palinka source materials.

The image of palinka has seen a considerable
transformation in recent decades. This is reflected by the fact
that today high quality and super premium quality palinka
types are available that might compete with the best whisky.
The culture of quality palinka consumption is on the rise;
moreover, the culture of “prestige consumption” is emerging.
The key issue here is not the alcohol content of the product,
but the experience of its consumption.

In our days, consumers have a good understanding of
the advantages of tulip glasses and the needless of palinka
cooling. Sellers and customers are getting more conscious
and the culture of palinka is under perceptible development.
Several restaurants offers palinka dishes and palinka
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cookbooks are also available. (I9) Palinka competitions are
organized in every part of Hungary, the most important
are the Quintessence comtetition (Onga) and the Brillante
(Gyula).

Layman customers might need help in their purchases
that is not available in great supermarkets, whereas provided
in restaurants. Nevertheless, special palinka shops can
pride themselves with the widest possible product range
and professional shop assistants. Such examples include
the Hungarian Palinka House Shops in Budapest and in
numerous towns in the countryside or Kiraly Palinkarium
and Hungarikum in Gyor.

Producers and professionals continuously seek to make
innovations to meet the greatest possible consumer demand.
The range of palinka and distillate types is steadily growing.
Palinka perfume has already been produced in Pannonhalma
that lends itself to flavouring desserts. (Szucs, 2008)

Weaknesses include the fact that sometimes there is
a lack of gastronomic supply recommended for palinka
consumption. In addition to palinka, festivals typically
focus on a single product, e.g. Budavar Palinka and Sausage
Festival, Debreczen ZAMAT Palinka and Sausage Festival.

In some cases, restaurants merely have a limited mix of
palinka products and even if they can offer rarities, those
are manufactured by the same producer.

The production of palinka has a lot of related professional
organizations. Their activities, not specified in detail, are
the following: Hungarian Alcohol Industry Association and
Product Council, Palinka National Council, Hungarian
Palinka Order of knighthood, Palinka Guild Association,
Pannon Distillers Egyesiilete, Délkelet-Magyarorszagi
Palinkaf6z8k Egyesiilete, Kisiisti Palinkaf6z6k Orszagos
Association, Nograd County Palinka Friends Association,
and three small orders of knighthood; Szabolcsi, Szatmar-
Beregi and Biikki. The front of palinka production is
characterised by multiple and conflicting interests, unity is
merely ostensible, moreover, it is nonexistent.

Opportunities include the fact that at present we have six
products under EU protection and four ones bear protected
designation of geographical indication at the national level.
Nagykunsag plum and Nagykunsag quince palinka were
placed on the list mentioned above in 2016. The opportunities
offered by the protection have not yet been fully exploited
in terms of awareness raising (marketing) and tasting
(organoleptic tests) and the development of distribution chains.

Distilling plants and thus the sector itself should be
supported by further aids and tender opportunities. The
development of subcontract distilleries typically operating
as micro-enterprises should be a key issue.

The owner of Agard palinka distilling plant claims that
“palinka is world-famous in Hungary”. This is a situation
to be changed by entry to foreign markets, which can merely
be achieved by state support and active marketing activities.
Hungary represented itself at the TopShelf exhibition and
Drinks Fair in Australia, 2014. “Palinka was regarded as a
unique product by each and every visitor. They attempted
to compare it to some other products but to no avail, due to
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the fact that this drink is exclusively produced from fruits.”
(I8) Hungarian palinka is more complex than a whisky as the
“year impact”, i.e. typical weather conditions in the given
year exert a strong influence on the end-product. Foreign
customers used to standard quality products have difficulties
with understanding why products by the same distiller vary
year to year. Domestication, carried out e.g. by Rezanygal,
can be an example to follow.

Currently there are two palinka paths in Hungary, both of
them are plum palinka themed. It would be worth creating, for
example, the Szabolcs-Szatmar-Bereg County palinka path to
jointly introduce three products with protected geographical
indication of source, i.e. apple from Szabolcs, plum from
Szatmar and sour cherry from Ujfeherto, and also the related
elements of the country’s valuable assets.

For the purposes of boosting palinka tourism, the
development and strengthening of a civilized layer of alcohol
consumers who look for quality products is a key issue.

Hungary would be able to compete internationally with
its various matured (e.g. in barrels made of wood from the
given fruit’s tree) and “agyas” (embedded) palinka types,
which are unique products. However, all this is hindered
by the fact that the impact of the vintage year seems to be
difficult to be accepted by consumers.

At present there is no effective testing obligation for
marketed distillates, and customers may come across poor
quality products, even if to a minimal extent. Although
instrumental examinations are costly, their introduction may
be set out and these may push up palinka prices.

Threats comprise important factors, such as disparities,
egoism and disunity among the professionals of the sector.
If distilling plants join their efforts, they might enter the
international market with a unified (blended, i.e. prepared
by the domestication of several palinka types) and if capacity
problems surface, they could cooperate by subcontract
distilling or using spare alcohol meters, etc. Unfortunately,
the examples of this are few, as the heads of distilling plants
describe the situation.

Frequent changes of the legislative environment (from
2010, authorization of home-made palinka distillation) pose a
problem and meeting the requirements entails administrative
burdens for enterprises.

The slow, but steady increase of taxes on alcoholic
products seems to be essential to safeguard state revenues.
Presumably, it will further diminish the turnover of
subcontract distilleries.

My personal experience suggests that traditional fruit
types, such as apple Jonatan, the characteristic source
material of Szabolcs apple palinka is disappearing. This is
due to related high expenses and low buying-in prices.

Being the head of a distilling plant, I can often hear that
“self-made” distilleries operate in almost every settlement
offering illicit distillation opportunities without the due
payment of the excise tax and market their products of dubious
quality. Unfortunately notaries, and not the tax office are in
charge of the supervision of household distilleries and they
can only warn those who break the laws for the first time.
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Beverages on the menu lists of restaurants

I carried out a non-representative study by the examination
of restaurant menus. Hundred restaurants were chosen at the
offers of Tripadvisor in 19 country and in Budapest. It can
be asserted that palinka is listed properly on the menus and
it is not mixed with other alcoholic beverages. Even the most
modest list offered the products of three producers and was not
limited to a single brand. The widest range of choice included
37 palinka types, exceeding the list of any other menu items.

As a result of the non-representative survey, it was found
that at the 100 restaurants there are 47 distilleries’ products of
palinka available. The ten top businesses with most products
are shown in Figure 3.

Figure 3. The cumulative prevalence of the products of palinka houses
in the examined restaurants

0 20 40 60 80 100 120

Zwack Kecskeméti Birkas Arpad

Marton és lanyai ® Zsindelyes Brill Agardi

Panyolai W Szicsek

It can be concluded that the number and composition
of palinka types in restaurants are steadily growing, and
some products bearing protected designation of origin and
geographical indication can also be found. Tasting 4 cl,
depending on the selected palinka might cost from 2 to even
15 EUR (Panyola Eszencia Series) underlining the premium
category of palinka.

CONCLUSION, SUPPORT FOR HYPOTHESIS

The publication of the Codex Alimentarius Hungaricus
changed the definition of palinka in 2002. This move has led
to changes in its market position: the product made exclusively
from fruits or mash has been raised to premium rank.

Today national palinka festivals attract tens of thousands
and there are regional palinka festivals almost every month.
International experience shows that unique products with
protected designation of origin and geographical indication
can be the cornerstones of tourism for a whole region.

Active community marketing is a condition for success. In
2016 “Palinka Tour written by Jozsef Farago was published,
which may serve as a guidebook for palinka tourists,
motivating them to taste the products of distilleries.

My hypothesis: “The recognition of Hungaricum palinka
widely known mostly in Hungary can be promoted by special
means provided by tourism and gastronomy” should be further
investigated. The meaning of the word ,,palinka” changed in
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2002 with the appearance of the new Hungarian Food Codex.
In addition the Palinka Law came into force in 2008. Thanks
to these facts a number of changes have started in Hungary
from that time. Whereas earlier palinka was hidden behind
commercial alcoholic drinks (cherry, plum, pear and mixed
“palinka”) on the shelves of department stores and we could
only find one or two branded products (Kecskemeti, Futyulos),
now they are offered on separate shelves for customers, and
restaurants rank it first on their lists of short drinks.
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Abstract: Based on the importance and contribution of entrepreneurship in economic development, it is vital to know that what underlying
factors may promote the spirit of entrepreneurship? The entrepreneurship literature suggests two kinds of broader influencers or predictors for
entrepreneurs and non-entrepreneurs “nature” and “nurture”. In this study “nature” includes the psychological or personality related factors;
self-confidence, locus of control, risk-taking propensity and trust levels. The “nurture” is explained by the effects from society in general and
[riends and family in particular. To answer the question “What differentiates the entrepreneurs from non-entrepreneurs on nature and nurture?”
we collected data through questionnaire from 155 respondents. The 70 respondents were entrepreneurs and 85 were non-entrepreneurs. Step-wise
discriminant analysis was used to determine the discriminating factors for entrepreneurs from non-entrepreneurs. Results indicate that societal
impacts, risk taking propensity and trust levels were significantly discriminating the two groups; entrepreneurs and non-entrepreneurs. The study
has important implications for policy makers, academicians, researchers and potential entrepreneurs.

Keywords: self-confidence, trust levels, locus of control, societal impacts, discriminant analysis (JEL Code: L26, M13)

INTRODUCTION

Entrepreneurship is one of the most vital ingredients in the
economic development of a society. As in developing nations,
small and medium scale businesses are the main sources
of income generation, job creation and poverty alleviation.
Entrepreneurship is essentially important for the economic
development of every country (Amiri and Marimei, 2012)
As per the Government of Pakistan’s Small and Medium
Enterprises Development Authority (SMEDA), (2017) SMEs
in Pakistan are about 90% of all the enterprises; they employ
nearly 80% of the non-agricultural labor force of the country;
and they contribute approximately 40% share to the annual
GDP. Pakistan has enormous entrepreneurship potential.
Entrepreneurial activity is however limited mainly for the
lack of government policy (Chemin, 2010), Socio-cultural
constraints (Muhammad et al, 2017), financial and other
barriers (SMEDA 2017), and also, the entrepreneurship
education is mostly focused on “about entrepreneurship” in
the developing countries (Kazmi and Nabradi, 2017). The
education about entrepreneurship makes the students aware
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about entrepreneurship by providing overview and orientation;
it however has less impact on creating entrepreneurs.

Many authors have defined entrepreneurship in different
perspectives. The word “entrepreneur” originates from
the French verb “entreprendre” (Kirby, 2004). It appeared
in the French dictionary in 1723 (Kates, 2015). Richard
Cantillon (1730) viewed entrepreneur as self-employed and
bearer of uncertainty. Since the year 1730, there have been
many definitions of entrepreneur and entrepreneurship.
The debate that entrepreneurs are born or made can long
be traced in the entrepreneurship research literature. The
trait theories of entrepreneurship hold the notion that
entrepreneurs exist because of their entrepreneurial traits or
personality characteristics or traits. This thesis can be termed
as the “nature” of entrepreneurs. The behavior theories of
entrepreneurship hold that entrepreneurs are made because
of the society. This view about entrepreneurs stresses upon
the “nurture” of entrepreneurs. Despite a large body of
research on the trait and behavior or nature and nurture of
entrepreneurs, this study has made significant contribution
as in some cultures, some of the trait and behavior aspects

ISSN 1789-7874




46 Syed Zaheer Abbas Kazmi - Samiuddin Khan - Andras Nabradi

of entrepreneurs were found significant and in other cultures
they were not. This is evident in a recent study conducted in
India by Richa (2017). Our study is conducted in a developing
society — Pakistan. It is important for the body of knowledge,
research community and practitioners to know that what
factors hold significant for the people to become entrepreneurs
from the nature and nurture aspects.

The entrepreneurship research literature is rich with the
discussion on the “nature and nurture” of entrepreneurs
or born versus made of the entrepreneurs. Classical
theories of entrepreneurship stress the role of personality
traits - the nature of entrepreneurs (Schumpeter, 1911;
Knight, 1921; Kihlstrom and Laffont, 1979). Relatively
new studies employing the two-group research designs to
compare entrepreneurs from non-entrepreneurs emphasized
greater importance on the “nurture” relative to “nature” in
determining the choice to become an entrepreneur (Nicolaou
et al., 2008; Zhang et al., 2009; Nicolaou and Shane, 2010).
More recently, Henrekson and Sanandaji (2017) concluded that
all the business owners are not entrepreneurs. In search of
the true Schumpeterian Entrepreneurs, they analyzed data of
996 self- made billionaires published by the Forbes Magazine
between 2010 and 2015. Owoseni and Akanbi, (2011) propose
that the entrepreneurial success mainly relies on the individual
qualities and the situational factors. They suggested three
basic and five ancillary qualities of relatively more prosperous
entrepreneurs. The three main qualities are: internal Locus
of control, Risk taking behavior and Need for achievement
(McClelland, 1961; Ahmed, 1985; Perry, 1986; Lorrain, 1988;
Hood, 1993; Begley, 1987; Mengel, 1972; Dart, 1971; Meyer,
1961; Liles, 1974; Broehl, 1987). While the five ancillary
factors are need for power, tolerance of ambiguity, Endurance,
need for affiliation and need for autonomy. (Hornaday, 1970,
1982; Vesper ,1990; Wainer and Rubin, 1969; Begley, 1987
Bellu, 1987). Gartner, (1988) stated that most researchers
are unsatisfied with the psychological traits approach as it
is unable to define the behavior and performance of the
entrepreneur. These researchers have come to the conclusion
that the predictability of entrepreneurs, non-entrepreneurs,
successful and failed entrepreneurs cannot be determined
from the personality features of the individuals. This notion
is also justified by Low and MacMillan (1988) by stating
that “entrepreneurs tend to defy aggregation”. Since, the
contradiction between in-born and made-up entrepreneurs
exists from very beginning. However, it would be unfair
to attribute the success of entrepreneurial activity to either
of the features. Gartner (1988) and Vesper (1980) suggest
that establishing a business entity is the result of many
factors. A previous research by (Sandberg & Hofer, 1987)
also claims that individual involvement and entrepreneurial
success cannot be estimated from a group of variables.
Similarly, other researchers have attributed diverse methods,
unreliable results, different unit of analysis, and different set
of samples to the failure of psychological traits approach.
Still, studies regarding personalities are crucial for evaluating
the entrepreneurial success being a major part of interest
(Rauch & Frese, 2000). But researchers have deduced some
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factors which are directly associated with entrepreneurial
preferences (Koh, 1996). Three factors are regarded as the
most crucial. These are moderate risk taking attitude, high
need for achievement and internal locus of control (Korunka
et al., 2003).

This study, encompasses five independent variables
namely- self-confidence, locus of control, risk taking attitude,
societal impacts and trust levels. Self-Confidence (SC), Locus
of Control (LC), Risk-Taking Propensity (RTP) and Trust
Level (TL) from the nature aspect of entrepreneurs. For the
nurture aspects, Societal Impacts (SI) were used to determine
their impacts on the career decisions of entrepreneurs and
non-entrepreneurs. These variables are aimed to be tested for
the two groups- entrepreneurs and non-entrepreneurs. After
applying the discriminant analysis, it will become evident
that which of the five independent variables significantly
discriminates among the two groups.

Self Confidence is Similar to Bandura’s (1977b) self
efficacy. Perceived self-belief or confidence in one’s own
abilities to carry-out specific tasks. When people have a strong
belief in their capabilities and skills that they can start and
manage a business venture successfully, it does increase their
chances of becoming an entrepreneur. Intellectual and non-
intellectual skills can assure higher entrepreneurial success
rates. It contributes substantially towards the entrepreneurial
success. Self-confidence refers to the individual’s trust in
himself to carry on the business activities. It is regarded as
one of the crucial factors in initiating and undertaking an
entrepreneurial activity. In other words, individuals with high
self-confidence are also likely to take relatively more risks.
Entrepreneurs are generally seen as those in control of their
own ambitions and their endeavors which are supposed to be
employed in order to achieve such goals (Koh, 1996). For these
goals the entrepreneurs are expected to possess a certain level
of self-confidence (Robinson et al., 1991a). The importance
of self-confidence is necessitated by Koh, (1992) by stating
that self-confidence is an integral psychological constituent
in entrepreneurial success. It is a common proposition that
entrepreneurs are expected to score relatively higher than non-
entrepreneurs self-confidence. (Ho and Koh, 1992, Robinson
et al., 1991a).

Locus of Control was first proposed by Rotter (1966). It
is an Individual’s perception of his or her ability to exercise
control over the environment. Internals believe that they have
control over their environment. Externals view their lives
as controlled by external factors. It has been emphasized
as an important distinguishing feature of entrepreneurs by
many including Hornaday and Aboud, (1971) and Miller,
(1983). Since locus of control depicts the reasons of good
and bad events in one’s life. It is a general proposition that
individuals with internal locus of control are more likely to be
good organizers and hence good entrepreneurs. On the other
hand, entrepreneurs are generally seen as relatively more or
moderate risk takers as successful entrepreneurship involves
bold decisions in some cases.

Schumpeter (1954) acknowledges J. S. Mill for publicizing
the term risk-taking among economists. Mill (1848) included
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risk-taking as a function of entrepreneur. It is the propensity
to take chances in the face of loss. Entrepreneurs’ preference
for moderate level of risks is also emphasized by many others
including McBer and Co., 1986.

Dyer (1996) and Kwon and Suh (2004) emphasized the
importance of trust in the success of the business. Trust is the
general probability that another person should be relied upon
in his or her commitments (Rotter, 1967); (Morgan and Hunt
1994). Since, trust is an abstract concept; it can be defined
in various perspectives as per the need of the author. In our
case, we would talk about the business trust, as all business
transactions include trust at some level (Huang and Wilkinson,
2006). The business trust between the business stakeholders
including customers, suppliers and employees develops over
a period of time. As in businesses, many parties are involved
which are mostly interdependent and besides that their also
involves factor of uncertainty. That’s why; trust is mostly
needed in such cases (Huang et al., 2006). Trust is actually the
assurance of expectations from both parties. In classical view,
trust is the general probability that another person should be
relied upon in his or her commitments (Rotter, 1967). Morgan
and Hunt (1994) consider trust in a situation where one party
is sure about the commitment of exchange of other party.
Lyman, (2003) proposed three qualities of trust, these are:
trust is rooted in the ability of an individual to consider others
as credulous, they will do what they promise and they will
stay ethical in business transactions. As stated earlier, trust is
the name of reliance on your colleagues, subordinates and off
courses other business stakeholders. Since trust is based on
probability, therefore it can be regarded as a business risk. As
a conclusion it can be inferred that trust is a crucial factor in
businesses and social relationships. In businesses it can act as
a source of cohesion between the team members or employees
and other business stakeholders. While in social relationships,
trust is important to sustain such good relations. Traditionally,
businesses have faced serious problems due to breach of trust
which have also led to inefficient governance. Based on the
importance of trust in business, Spekman (1988) regard it as
“the cornerstone of strategic partnership”. It was also found
that trust deficiency can affect the stakeholder’s commitment

and also the overall business success. Similarly, Morgan et al.
(1994) asserts that relationship, commitments and the overall
success, both are based on high levels of trust. Dyer (1996);
Kwon and Suh (2004) also emphasized the importance of trust
in the success of the business. It was concluded that business
success is dependent on high trust levels among the business
stakeholders. On the other hand, Huang and Wilkinson (2006)
proposed a research model regarding trust which shows that
trust has a direct relation with business generally and its
success more specifically.

Effects of society in shaping an individual’s decision
regarding choosing business rather than being an employee
are really important aspects of entrepreneurship. It is an
important factor for the entrepreneurial success (Gnyawali and
Fogel, 1994). Societal impacts refer to the effects of society
in shaping an individual decision regarding choosing business
rather than being an employee, it is also regarded as a crucial
factor regarding the entrepreneurial success. It was also
inferred that societal factors may be as important as technical
assistance, information and credit availability. Similarly,
Mokry (1988) regard local communities as an important
element in developing entrepreneurial activities. Lui and Wong
(1994) suggested that the Hong Kong’s economy is prone to
Chinese nationals because: the economic development over the
years have led towards opening many business opportunities
and these opportunities are in the form of small businesses
which are more useful to ordinary individuals. On the other
hand, adverse public attitude in Czech and Slovak Republics
discouraged entrepreneurs (Swanson & Webster, 1992).
They also suggested that developing a social bias against
entrepreneurs, may result into social injustice. Relatives, close
friends and family members can help the entrepreneur in
resources allocation, credit raising, utilizing social contact and
help in various decisions making (Kao, 1993). Social norms
along with cultural attitude may also lead to efficient business
development (Grundsten, 2004). Scholten et.al, (2004) believe
that perceptions about the entrepreneurship have a direct
positive impact on entrepreneurial intent. Those cultures
which support entrepreneurship; develop proper mechanisms
to encourage it (Vesper, 1983). Contrary to that, Lui and Wong
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(1994) proposes the cultural value assessment contradicts the
proposition of “strategizing behavior”. Strategizing behavior is
the behavior which focuses on the attainment of goals through
the use of strategic actions. This notion is also sustained by
Stites (1985). A study carried out on Taiwanese industrial
workers concluded that the Chinese business ethics are more
trustworthy, that emphasizes the gap between cultural value
assessment and strategizing behaviors (Harrellls, 1985).
People around and individual can have a strong positive
impact on the individual in involving in an entrepreneurial
activity. For instance in China, entrepreneurs are seen more
likely to encourage people around him/her to initiate their
own entrepreneurial ventures. Besides that these individuals
are also motivated by their close friends, relatives and family
members (Kao, 1993; Siu & Martin, 1992).

RESEARCH QUESTION:
What differentiates the entrepreneurs from non-
entrepreneurs on nature and nurture?

RESEARCH DESIGN AND METHODOLOGY

A sample size of total of 155 respondents was selected,
70 among them were entrepreneurs while 85 were non-
entrepreneurs. The data was collected in the geographical limits
of Rawalpindi and Islamabad, Pakistan. Entrepreneurs- for
this study are defined as individuals who started their business
and secured a peculiar growth from their counter-parts in the
first two years through innovation or those individuals who
have survived their business in the first five years of their
entrepreneurial careers. Data collection has been carried out
through a detailed questionnaire. All questions regarding the
five independent variables are on 5-point Likert-scale; while
the demographic section is placed separately.

In order to check the internal consistency, reliability analysis
was conducted for five predictor variables of the instrument.

The results were found acceptable. The cronbach alpha for
predictor variables were, 0.83, 0.77, 0.81, 0.76 and 0.80 for
locus of control, risk taking propensity, societal impacts, self-
confidence and trust levels respectively. The data collection
was carried through personal administration. As, it is likely
to increase the responsiveness of the respondents. Personal
administration also includes relatively more involvement
of the researcher and the respondent. As, in few cases
the respondents were not educated enough to understand
the contents of the question therefore the researcher had to
guide the respondent throughout the data collection phase. A
reasonable effort was made to obtain unbiased responses for
the questions in the questionnaire. The data analysis is divided
into two sections, first section is the data description while
in second section a discriminant analysis is used to find out
the significantly discriminating independent variables in two
groups- entrepreneurs and non- entrepreneurs.

RESULTS

The demographic analysis showed that majority of the
sampled respondents lived in urban or semi-urban areas (74.3
percent). Most of the respondents were male (94 percent)
therefore, the sample was skewed for gender. Gender is taken as
a control variable in this study as men in general, are relatively
more encouraged to start their business while, the females
generally, prefer to stay at home and assume the responsibilities
as house-wives. Similarly, education was also considered as
the control variable. As, most of the educated individuals were
considered to be more inclined toward employment in banking
and other professions than entrepreneurship.

Table 1 shows that entrepreneurs and non-entrepreneurs
are significantly discriminated in terms of societal impacts,
risk taking propensity and trust levels. However, locus of
control and self-confidence were statistically insignificant in
differentiating between entrepreneurs and non-entrepreneurial
groups.

Results Descriptive Statistics

Entrepreneurs'
Ownership Type
Business Type  Mo.of Respondents Percentage
Restaurant 23 32.90%
Grocery
Retailer 14 20%
Pharmacy 13 18.80%
Real Estate 7 1026
Software
House 5 7%
Education 3 4.20%
Fitness 3 4.20%
Catering 2 3%
Total J0 100%

Non-Entrepreneurs
Employment Type

Employment
Type MNe. of Respondents Percentage
Teaching 18 21.20%
Banking 13 15.30%
Medicine
(Doctors) 9 10.60%
Unemloyed 16 18.80%
Others 29 34.20%
Total 85 100%

Figure 2. Descriptive Statistics
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Table 1
T-Analysis of Entrepreneurs and Non-Entrepreneurs on Study Variables (N = 155)

Entr((relpzrtér(l)e)urs Non-e(rllltieg;:neurs 95% CI Cohen’s
Variables M(SD) M(SD) t(155) LL UL b
TL 3.1(0.6) 3.3(0.7) 2.49% 0.43 0.05 .35
RTP 3.0(0.6) 3.3(0.7) 3.1% 0.49 0.11 .45
LC 3.5(0.5) 3.7(0.9) 0.6 0.29 0.18 .08
SC 3.3(0.7) 3.3(0.8) 0.4 0.26 0.16 .06
SI 2.7(0.6) 2.4(0.7) 3.8% 0.09 0.51 .45

Note: CI - Confidence Interval; LL - Lower Limit; UL - Upper Limit; SC = Self-confidence, LC=Locus of control, RTP=Risk taking propensity,
TL= Trust levels, SI= Societal impacts
p < .05.

Table 2 indicates that entrepreneurial entry decisions
are highly correlated with societal impacts, self-confidence,
and risk taking propensity. The table also illustrates that
societal impacts, self-confidence, trust levels and risk taking
propensity have a positive effect on entrepreneurial career
decisions while locus of control is negatively correlated with
entrepreneurial entry decisions. Similarly, self-confidence
and societal impacts are also positively correlated with each
other while risk taking propensity and locus of control are
negatively related with each other.

Table 2

Means, standard deviation and correlations of Career decision with self-confidence, external
locus of control, Risk taking propensity, Trust levels and societal impacts

Variables M(SD) I 2 3 4 5 6
sC 2.9(0.6) - 26 07 .05 -15 .26
Sl 3.1(0.6) .39 .00 .45 .41
RTP 3.2(0.6) A7 -23 29
TL 3.3(0.6) -.01 .39
c 2.5(0.7) -.23
CcD 2.5(1.1)

Note. Cl - Confidence Interval; LL - Lower Limit; UL - Upper Limit; SC=Self Confidence, LC=External locus ef
ramrTl’, RTP= Risk taking propensity TL=Trust Levels, SI= Societal impacts, CD= Career decision “p <.05. -"p
<.01

It is also evident from table 2 that the relationship between
career entry decisions with societal impacts and trust levels
is positively significant while locus of control is negatively
related with career decision. However, the impact is observed
to be insignificant. It is inferred that the individuals who
choose to be entrepreneurs are relatively more risk raking
as compared to non-entrepreneurs. As starting own business
means increasing your risk levels, however, the reward is more
appealing that is in the form of more financial freedom and
independence. Hence entrepreneurship demonstrates a risk in
itself. When the entrepreneurs look at the rewards and still
undergo the entrepreneurial decision, it reveals relatively high
level of optimism. The score for locus of control is less than
3 in all cases. It depicts that the individual’s entrepreneurial
entry decisions are not affected by the fact that they “Attribute
others for good and bad events in their lives.” Societal impacts
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have an overall mean of more than 3, showing that the sampled
respondents are significantly influenced by the society in
general and by friends, family & relatives specifically. It
also shows that the society provides material resources and
moral support to the entrepreneurs, hence encouraging them
to initiate their own businesses. A higher mean score on
self-confidence exhibits individual willingness to get more
independence and a need for achievement. As evident from
the correlation matrix, trust level is highly correlated with an
individual’s risk taking propensity. It justifies the notion that
trusting people in business illustrates a risk in itself. That’s
why entrepreneurs have scored high on risk taking propensity.

DISCRIMINANT ANALYSIS

A discriminant analysis is normally used when the
dependent variable is on dichotomous (nominal) scale
while independent variables are on ordinal scale. Since
the entrepreneurial entry decisions are represented on a
dichotomous scale- entrepreneurs and non-entrepreneurs.
Therefore, a step-wise discriminant analysis has been used
in this study. Notably, entrepreneurs’ group is represented
by a numeric value of 1 while the non-entrepreneurs are
represented by a numeric value of 0. The analysis is carried
out to estimate significant and insignificant variables for the
two groups- entrepreneurs and non-entrepreneurs.

Table 3 provides the significant variables with their
respective canonical discriminant coefficients and Wilk’s
lambda statistics.

Table 3

Canonical, Standardized Canonical Discriminant, Structure Matrix Coefficients, and Wilk's Lambda in
Discriminant Analysis for Entrepreneurs and non-entrepreneurs
(N =155)

Variable y & r Wilk’s lambda P

SI 47 71 .78 92 .02

RTP 41 .65 .61 .89 .04

TL .43 .61 71 .87 .05

Note. V = Standardized Canonical Discriminant Coefficient; ¢=canonical Discriminant function coefficient; r =
Structure matrix coefficient; >=Wilk's Lambda ; CA=Societal impacts; RTP=Risk taking propensity, TL= Trust
Levels
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Table. 3 demonstrates that Societal impacts, risk taking
propensity and trust levels are significantly discriminating
among the two groups- i.e. entrepreneurs and non-
entrepreneurs. It can be deduced from this study that, Societal
impacts, risk taking propensity and trust levels might have
initially induced the individuals to take different decisions
like starting own venture or working for someone else. The
t-values also indicate a relatively more importance of the
variables. A study of group centroids is necessary in order
to elaborate the discriminant function. The centroid values
were .301 and -.27 for entrepreneurs and non-entrepreneurs
respectively. It suggests that values closer to .301 would be
related to entrepreneurs while those near to -.27 belong to the
non-entrepreneurial group. The cutoff score (-.0015) being
the average of two centroids, indicates that individuals who
score below the cut off value on societal impacts, risk taking
propensity and trust levels are more likely to belong to the
non-entrepreneurial group. Or contrary to that, if the score
is high than the cutoff value then there is a probability that
the individual belongs to the entrepreneurial group.

DISCUSSION

The present study focuses on effect of the factors such
as self-confidence, locus of control, risk taking propensity,
societal impacts, and trust levels on the career entry
decisions of individuals in Pakistan. By employing step-wise
discriminant analysis, a good model fit was given in order to
know about the differentiating factors among entrepreneurs
and non-entrepreneurs. The most distinguishing factor among
entrepreneurs and non-entrepreneurs was societal impacts.
Likewise, among the psychological factors risk taking
propensity and trust levels were also found as important
discriminators. Self-confidence was found to be positively
related while locus of control was negatively correlated with
entrepreneurial entry decisions. The correlation matrix
indicated that risk taking propensity and trust levels were
negatively correlated with each other. A moderate risk
taking is normally seen in the entrepreneurs, this study has
also validated the results of previous studies (Hornaday &
Aboud, 1971; Miller, 1983). Since trust levels were also
related with risk taking propensity, trust levels were also
found as a significant discriminator in this study (Morgan
and Hunt, 1994; Huang and Wilkinson, 2006). Similarly, the
effect of Societal impacts was also in line with the findings
from the literature (Gnyawali and Fogel ,1994; Mokry ,1988;
Lui and Wong 1994). As a limitation, this study has not
incorporated many other variables that may also differentiate
entrepreneurs from non-entrepreneurs. Future studies are
expected to enhance the scope of such studies by including
such other variables.

The study at one hand is constrained by various limitations-
the current sample size was relatively small. A larger sample
size is recommended for an extended generalizability.
Similarly, this study was bound to the geographical limits of
Rawalpindi and Islamabad, Pakistan so future studies should
also include other geographical areas. Besides, a sound effort
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was made to get unbiased results; biasness in certain cases
cannot be avoided.

CONCLUSION

Predicting an individual’s chances of entrepreneurial
entry decisions based on merely psychological characteristics
is not sufficient therefore; this study has also included the
contribution of societal impacts on entrepreneurial decisions.
Hence, It is concluded from this study that although the
five independent variables namely- self-confidence, locus
of control, societal impacts, trust levels and risk taking
propensity were important, however results of this study
indicate that societal impacts, risk taking propensity and
trust levels were significantly discriminating among the two
groups- the entrepreneurs and non-entrepreneurs in terms of
entrepreneurial entry decisions. This study is rather more
helpful for economic decision makers in terms of igniting
economic growth through entrepreneurship. Similarly, it is
also evident from the study that the availability of a conducive
environment can substantially increase the entrepreneurship
rates in the country.
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Abstract: It is a basic aim of the European Union that due to the developments in 2014-2020 the bicycle would become one of the most often
used transportation, touristic, and sports equipment. We were interested to see to what extent is bicycling present in the transportation system of
Debrecen and what are the most important reasons for its residents to use the bicycles. The dedication of Debrecen to promote cycling is clearly
proven by the number of newly built or resurfaced bike paths and by the fact that the University of Debrecen has introduced - alone in the region
- UniBike which is a bicycle renting system brought forth by the need of its students.

Here we present the developments that took place in the North Plain Region in the past few years. We have also analyzed the national and European
strategies and reports on bicycling. A survey was conducted among the youth of Debrecen to explore their cycling habits. The data were evaluated
using the EvaSys program.

Until the end of 2011 with the help of different funds 862 km of bike paths had been built in Hungary. In the North Plain Region due to funds
totaling 777 million HUF 15.7 km long bike paths had been constructed until 2015. The development of tourism in this direction is promoted by
the web-pages and brochures offering bicycle-tours around Debrecen. Nevertheless, bicycling in the neighboring townships is present not as an
instrument for sports and/or tourism, rather as a mean of transportation.

It is a clear goal in Europe and thus in Hungary to have bike paths that can provide the means of safe cycling. In parallel, it is also important to
promote the benefits of bicycling, including positive physiological effects, cost-effectiveness, and environment-friendliness to increase the propor-
tion of those who select bicycling as an alternative.

Keywords: bicycle paths, sport, transport, development, tourism, environmental benefits (JEL Code: 115)

INTRODUCTION

Nowadays physical activity is proven to influence health
condition favorably. A 30-minute, medium intensity sports
activity per day reduces the risk of cardiovascular diseases,
stroke, and type 2 diabetes (Warburton et al., 2006; Matthews
et al. 2000). A wide scope study carried out in Copenhagen
pointed out that regular, daily cycling significantly reduces the
risk of the abovementioned diseases (Andersen et al., 2000).
Several research studies have dealt with the important role
that cycling plays in preserving health since the publication of
these research results (for review see e.g. Veisten et al., 2011).

Several other studies describe the role and significance
of cycling in the preference system of various target groups.
Miiller et al. (2013, 2017) evaluated the American recreation
fitness trends. They found that leisure service providers - who
mostly offer life time type circulation booster recreational
sports -including cycling, to the elderly target groups as a way
of improving the overall fitness have an interest in exploiting
the exponentially expanding market.

Bicycle-ergometer test was used during a research carried
out among the elderly (Juhasz et al., 2015) to examine the
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cardiorespiratory system of physically active and inactive
elderly people. Results showed that the physically active group
performed better regarding the aerobic capacity during the
ergometric examination, which was later confirmed by the
results of another examination (a 6-minute walk) as well.
Regular recreational sports activity among the elderly also
proved to be beneficial on the cardiorespiratory endurance.
The results therefore highlight the importance of recreational
training among the elderly. Research also shows that swimming
and cycling were the most popular leisure activity in the active
group among the highly educated and elderly individuals
(Balatoni et al. 2016).

Boda et al. (2016) carried out research among pre-school
children and found that swimming and cycling ranks high
in popularity among the regular sports activities of children
between the age of 3 and 7 as they learn the technical basis
of these sports at this age.

The research on camping habits of elementary and high
school students (Nagy and Miiller, 2008), included questions
on preferences regarding the choices they would make about
the leisure activities during camp. High school students chose
cycling after horse riding, while elementary school students
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preferred cycling after hiking, which means that cycling ranks
high in the preference system of both elementary and high
school students.

The survey which involved students majoring in sports
(Miiller 2009), included questions regarding the most
typical activities and physical exercises during trips and the
researchers found that bathing and swimming were chosen
by 66.7% of the students. The second most common physical
activity was hiking (62.8%) the third most popular activity
was skiing (49%). Surprisingly, cycling was less popular
(13.9%), which is probably due to the lack of infrastructural
background in bicycle tourism. Research among students of
Economics provided opposite results, since these students
chose cycling first during their trips (Mosonyi et al., 2013).

It is not surprising therefore, that integrating walking and
cycling into the daily activities of young people became a
decisive element of a number of strategies and several authors
have dealt with the usefulness of walking or cycling to school
(Brug et al., 2012; Faulkner et al., 2009; Ghekiere et al.,
2014). At the same time it is important to point out that not
only the psychophysical, i.e. the “am I in the mood to cycle”
aspects of using bicycles but also aspects determined by the
built environment are significant (Goodman, 2013; Fraser
and Lock, 2011; Mertens et al., 2016).

Because of its positive impact on health and physical
endurance, cycling - either as a form of transportation or
leisure activity — should be promoted by all means. It is both
a fundamental European Union and a Hungarian objective
that bicycles should become one of the most popular forms
of transportation as well as tourism and sports equipment as
a result of developments between 2014 and 2020. Hungary
has favorable conditions for developing bicycle tourism and
the ratio of road cycling is already significant thanks to the
settlements in the Great Hungarian Plains. (The majority of
the population already uses bicycles as a form of transportation
in the villages).

Establishing an everyday urban cycling culture for a
transportation purpose could provide the solid foundation
for bicycle tourism. The greatest challenge in promoting
environmentally friendly transportation is persuading
motorists to stop looking at their cars as an essential part of
transportation. Establishing the conditions of leisure cycling
and developing standard of local services are fundamental
for improving cycling links between cities and settlements.
Developments therefore must originate from local needs as
the objective is to make cycling an everyday part of life for
an increasing number of people. Tourism can be based on
this basic need and infrastructure.

Bicycle-friendly route means the construction of properly
developed networks (with road signs, attractions and bicycle-
friendly services) of accessible and safe bike paths. Its
elements can be bike paths and lanes separated from vehicle
traffic, low-traffic public roads, agricultural and forest paths,
flood barriers etc.

Therefore the development of cycling could be beneficial
for
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- improving the overall health of the population and pro-
moting a healthy lifestyle,

- reducing both CO, emission and promoting environ-
mental protection,

- creating jobs through the development of bicycle tour-
ism and generating government (tax) revenues,

- increasing bicycle sales, which also develops small-
and medium-size enterprises and results economic de-
velopment,

- possibly reducing fatal road accidents as bicycle cul-
ture would develop (National Bicycle Concept/Nemzeti
Kerékparos Koncepcid, 2013).

The city of Debrecen is dedicated to developing
transportation in this area. This is supported by the fact that
cycle paths have been constructed and renovated in recent
years, as well as the introduction of UniBike, a bike rental
system - unique in the region - at the University of Debrecen,
which was justified by the needs and requirements of the
students (http://www.unibike.hu). For these reasons, our
research was aimed at finding out the degree to which cycling
is present in the transportation of Debrecen and the reason
why the population of the city chooses cycling.

MATERIALS AND METHOD

On the one hand, our research was based on available
data. We analyzed studies (An interim assessment of
cycling development in the 2007-13 period/ A kerékparos
kozlekedésfejlesztés iddkozi értékelése a 2007-13-as
id6szakban, Kukely, 2014, National Strategic Report based
on 1083/2006 EK/Nemzeti Stratégiai Jelentés, Bojcsev et
al., 2014, National Transport Infrastructure Development
Strategy/ Nemzeti Kozlekedési Infrastruktira-Fejlesztési
Stratégia 2014.; TeKer, 2011) planned studies (Berencsi, 2016;
EcoConsult, 2009)and strategic documents for the Northern
Great Plains region(Koényves et al., 2006), and Debrecen
(Sustainable urban mobility plan of Debrecen/ Debrecen
fenntarthat6 varosi mobilitasi terve 2016; Badalay et al. 2017).

Data collection was based on questionnaires, which
involved interviewing adults on their cycling habits. Subjects
were visited by interviewers asking them to complete the
questionnaire. Subjects were selected based on a randomized
probe to ensure a proper representation of the students and
staff of the University of Debrecen. Questionnaires were self-
made and a test measurement was conducted to ensure that the
questions are clear and understandable, the possible answers
are appropriate, and to assess the time necessary to complete
the survey. Based on the experience gained from the test
measurement the questionnaire was updated and the updated
version was used in the final survey. The data of the test
measurement are not included into the results presented here.
The research lasted from January to May in 2017 in Debrecen
at the University, and the surveys were on a voluntarily basis.
Respondents were visited at their workplace or at the site of
their education during the day.

We assessed a total of 851 questionnaires and analyzed
them with EvaSys application software (http://www.vsl.hu).
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RESULTS AND DISCUSSION

The tourism development strategy of the Northern Great
Plains region has defined the promoting of cycling area among
its development directions years ago. The city of Debrecen
and its region is dedicated to constructing new and renovating
old bike paths. Until the end of 2011 with the help of different
funds 862 km of bike paths had been built in Hungary. In the
North Plain Region due to funds totaling 777 million HUF
15.7 km long bike paths had been constructed until 2015.
The development of tourism in this direction is promoted by
the web-pages and brochures offering bicycle-tours around
Debrecen (Téthné et al., 2015; Bocsi, 2013).

Of the 851 surveyed subjects 69.1 % were women, 30.6%
men, while 51.7% were university students between the ages
of 18 and 24, the remaining half of the surveyed subjects are
employed and between the ages of 25 and 65. The average
age was 30.0+11.4 years (mean+SD), the age distribution is
presented in Table 1. Of the respondents 83.3% have their
own bicycles.

Figure 1 - Frequency of sports activities among respondents
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Source: Own compilation based on our questionnaires.

We asked respondents whether they were actively involved
in sports activities. 18% do not do sports at all, 43.1%
occasionally do sports, and 36.2% do sports in their free
time 2-3 times weekly. 2.6% of the respondents officially
compete in some kind of sports (Figure 1).
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Figure 2 - Distance between residence and workplace/university
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Source: Own compilation based on our questionnaires.

26% live less than 2 km from their workplace/university
and 33.9% within 5 km. 19.7% said that they lived farther
than 10 km (Figure 2).

Table 1. - Frequency of bicycle use

Age group in years 18-24 25-35 36-50 51-65
(number of persons) (441) (150) (201) (59)
use bike daily

regardless of the 5% 20.7 14.9 13.2
weather

use bike daily

depending on the 9.9 26.9 17 30.2
weather

use bike weekly 10.9 7.6 8.5 1.9
use bike monthly 3.1 4.1 1.6 1.9
use bike occasionaly 41.4 22.8 36.7 34
do not use bike 29.8 17.9 21.3 18.9

*Data are presented as percentile values giving 100% for each age
group.

Note that 10.6% of all respondents said that they use a
bicycle daily regardless of the weather and an additional 15.8%
also use it daily depending on the weather. 25% does not use
a bicycle at all (Table 1). 47.4 % of all those respondents who
cycle primarily use the bicycle in their free time for leisure
and excursions. 19.2% plus 10,8% goes to work and school by
bicycle, an additional 15% use it for shopping and also when
taking care of administrative duties (Table 2).
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Table 2 - The aim of bicycle use Figure 4 - Obstacles of cycling (multiple choices were possible)

*Data are presented as percentile values giving 100% for each age
group.

Figure 3 - Motivation for more cycling. Data are presented as
mean+SD
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Source: Own compilation based on our questionnaires.

We were interested in finding out what would motivate
respondents to do more cycling. They were asked to rate on a
scale of one to five the different possibilities. Although results
were examined according to both genders and age groups,
no significant differences were found in these respects.
Respondents would primarily be motivated by more bike
paths and more leisure time for doing more cycling. Further
motivation would be if friends and family members could also
join in (Figure 3). The least motivating would be if there were
more guided bike tours (although 54.7% of the respondents
have never been on a guided bike tour).
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Age group in years 18-24 25-35 36-50 51-65
health problem - 3,3
(number of persons) (441) (150) (201) (59) shapping, trasporting children is not... _ 17,3
unconfortable _ 10,7
going to work 0.9% 45.9 37.1 37.5 )
donot own abike _ 12,9
difficult/bad road _ 7,9
going to school 19.3 1.4 0 0 being loaked dovn on | 0,1
free time for leisure N
and eXCU.l'SiOIlS 53 8 324 43 8 45 8 caris required for my worl - 3,2
lack of shower facilities _ 15,2
shopping, 15.6 14.9 15.7 12.5 route not saf- | - o
administrative duties
too long distance _ 17,7
sport 7.1 4.1 1.1 42 o [ 68
0% 5% 10% 15% 20% 25% 30%
other 33 1.4 22 0 Source: Own compilation based on our questionnaires.

When exploring the obstacles of cycling 26.6% of the
respondents answered that “I do not know a safe route to get
to where I want to go”. Other frequent responses included
“long distance”, “lack of safe storage”, and “cannot solve
issues related to administration, shopping, child transportation
if I am with a bike” (Figure 4).

Figure 5 - Possibilities of promoting cycling (multiple choices were
possible)
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Source: Own compilation based on our questionnaires.

50.5% of the respondents answered that providing benefit
services for cyclists and 39.4% suggested better tour routes for
cycling as a way to promote cycling in Debrecen (Figure 5).
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Figure 6 - Possibilities of improving cycling in Debrecen
(multiple choices were possible)
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Source: Own compilation based on our questionnaires.

We asked respondents what they felt is needed to be
improved to promote cycling in Debrecen. The respondents
suggested more, better (in surface quality), and safer bike
paths complemented with increasing the number of safe bike
storage facilities (Figure 6).

Figure 7 - Advantages of cycling(multiple choices were possible)
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Source: Own compilation based on our questionnaires.

The surveys clearly reflected that respondents are fully
aware of the positive impacts of cycling on health and
environment (Figure 7).

CONCLUSIONS

Our research involved 851 employees and students at the
University of Debrecen on surveying their cycling habits.
83.3% of the respondents have their own bicycles, 59.9% live
within 5 km of their workplace but only 26.4% said that they
use their bicycles daily and only 47.4 % of the respondents
cycle in their free time.
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Suggestions for development primarily included safety
(both regarding route and storage), and better development
of bike path networks. Beyond the aforementioned motivation
factors, more free time and being joined by family members
and friends are worth mentioning. These observations are
in line with those international studies, which thoroughly
examined the role that cycling plays in urban transport beyond
maintaining health and found that the built environment and
within this especially bike paths that can be safely used and
facilities suitable for storing bicycles as well as bike paths
in proximity to home and workplace play a decisive role in
improving the cycling habits of the population (Oja et al.,
2011; Rojas-Roeda et al., 2011; Vuori, 2011).

Furthermore, it is important to mention that a number of
examinations have also pointed out the economic benefits of
cycling beyond its role in maintaining health. According to
findings, over half of the journeys taken by car were less than
8 kilometers in distance in the United States and the social
costs including damage to property and lost working time,
air pollution and costs of illnesses caused by air pollution, as
well as costs related to physical inactivity and the consequent
obesity are close to 400 billion USD (Manson et al., 2015).
Naturally, it cannot be expected that all of these journeys,
which can be taken by bicycles in fifteen minutes, will actually
be taken by bicycles but even a small change could result in
significant savings considering the consequent expenditures.

The clear objective is, therefore to develop bike paths
in Europe, including Hungary which provide the possibility
of safe cycling. In parallel, the advantages of cycling,
such as positive physiological effects, cost-efficiency and
environmental awareness must be promoted in order to
increase the number of those in the population which prefers
this alternative.
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Abstract: The Hungarian waterfowl sector is characterised by export orientation, as 55-57% of the revenue comes from exports, so its importance
is high in the national economy. The production of slaughter animals in the duck sector has doubled in the last decade. The objective of the study
is to examine production parameters, as well as the cost and profit situation of broiler duck production and to reveal the correlations between
the factors with a case study through the example of a Hungarian company. The production parameters and cost data of the investigated farm
(2014-2016, 96 production cycles) were analysed using descriptive statistical methods, correlation and regression analysis. The results show that
the average cost of the duck produced in intensive, closed farming system was between 72.6 and 101.7 eurocent kg''. The most significant cost
items were feed (52-63%) and chicken cost (14-19%). The sales price decreased from 112.9 eurocent kg™ to 98.4 eurocent kg™ during the examined
period, resulting in a profit from -3.3 to 25.7 eurocent kg, and overall profitability was decreasing. The study also revealed that there was no
correlation between average cost and final bodyweight, while the correlation between average cost and reared period was weak. At the same time,
the relationship between average cost and average daily weight gain, mortality, feed conversion ratio was moderate. In addition, the European
Production Efficiency Factor (EPEF) can be adapted to the duck sector as strong, positive relationship can be scientifically verified between the
indicator and average cost. There is a close correlation between the sold live weight per m? and the amount of feed used per m?, as well as between
the final bodyweight and the amount of feed used to rear a duck, while the correlation between average cost and the sold live weight per m? is weak.

Keywords: broiler duck production, production parameters, cost and profit, correlation and regression analysis
(JEL Code: Q13, Q19)

INTRODUCTION

The duck meat production of the world increased by 153%
from 1.74 million tons to 4.39 million tons between 1993
and 2013. On a world scale, China has a significant role in
duck meat production. In 2013, 68% of the total produced
amount of duck meat originated from the Asian country,
which tripled its production from 982 thousand tons to 2999
thousand tons in the examined period. The European Union
(EU-28) provided 11% of the duck meat production of the
world in 2013, as its output increased by 87% in the examined
period (FAO, 2017).

On a world scale, duck meat export increased from 67
thousand tons to 266 thousand tons between 1993 and 2013.
In 2013, China was the most significant exporting country,
exporting 91 thousand tons of duck meat during the year,
which is almost twice as much as the respective amount a
decade earlier; therefore, 34% of all global duck meat export
was performed by China. Hungary and France are the second
and third biggest exporting countries. These two countries
had nearly similar share (14%) of the global duck meat export
in 2013. The duck meat export of Hungary increased from
30 thousand tons to 37 thousand tons (+27%) between 2003
and 2013. The French export increased more significantly
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from 14 thousand tons to 37 thousand tons during this period
(+176%) (FAO, 2017).

According to FAO (2017) data, the duck meat import of
the world increased from 81 thousand tons to 187 thousand
tons (+130%) in the last two decades. Similarly to the export
data, China has a significant role in import, too, importing
39 thousand tons of duck meat in 2013, which is nearly 30%
lower than before (56 thousand tons). Germany increased its
duck meat import significantly from 19 thousand tons to 32
thousand tons (+60%) in the examined period. In addition,
Saudi Arabia and France also import a notable amount of duck
meat, with the formed increasing its import quantity from 1.5
thousand tons to 18 thousand tons and the latter from 0.8 tons
to 13 thousand tons between 2003 and 2013.

The Hungarian poultry sector can be characterised by
a high level of self-sufficiency (142% in 2015) and export
orientation (AVEC, 2016). The different subsectors of the
poultry sector achieve significant export revenue. 55-57% of
revenue originates from export activities in the case of duck
and goose; therefore, these sectors are of significant important
from the national economic aspect (Csorbai, 2015). In addition,
while the animal population decreased in certain subsectors
(turkey), the Hungarian duck population increased from 2.7
million to 4 million between 2003 and 2016 (HCSO, 2017).
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Accordingly, the slaughter duck production also extended
significantly (+90%) from 51.4 thousand tons to 100.8 during
the recent years and this increase has been constant since 2008
(Babané Demeter, 2017). The proportion of the duck subsector
is constantly increasing within waterfowl production and it
amounted to around three quarters in 2015. The broiler duck
subsector has been dynamically developing and the demand
for this product is favourable, which may potentially generate
growth, but partially at the expense of the goose subsector
(Csorbai, 2015). At the same time, the Polish broiler duck
production also started to grow. In 2013, only around 5-7
million ducks were slaughtered in Poland, but Polish producers
are expected to be a significant competitor within 1-2 years
(Kallay, 2014). The major part of Hungarian slaughter duck
production is broiler duck for meat consumption purposes,
while fattened duck only has a smaller share. Between 2005
and 2015, the members of the Hungarian Poultry Product
Board - which cover around two thirds of the Hungarian
duck production - produced 86% of broiler duck production
in Hungary. In the recent years, Cherry Valley was one of
the most widespread breeds in the Hungarian broiler duck
production (Kozak and Szasz, 2016). The breeding activity
of Cherry Valley resulted in the production of commercial
hybrids whose feed conversion is effective and their viability
is also good under normal commercial circumstances. The
majority of production costs is represented by feed costs;
therefore, the reduction of feed conversion ratio (FCR) has
a major impact on the profitability of duck production. In
addition, the improvement of the effectivity of feed conversion
results in less manure (Rae, 2014).

In accordance with the data published by Molnar and
Latits (2016), the Hungarian poultry meat consumption (26.46
kg per person per year) consists of 20.02 kg chicken, 0.22
kg hen, 2.96 kg turkey, 2.43 kg duck and 0.84 kg goose
per person per year. This amount of consumed poultry meat
mainly originates from Hungarian sources and import only
has a moderate share. It can be observed that the extent of
Hungarian duck meat consumption is low and significant
part of the produced amount is sold on foreign markets. The
products of the waterfowl sector, including broiler duck, have
been facing a great demand in specific markets of Western
Europe, mainly in Germany and France (Bogenfiirst, 2008).
This observation is also reinforced by Comtrade (2017) data,
according to which the main export markets of Hungary were
Germany, the Czech Republic, Slovakia, the United Kingdom,
Austria, France, Belgium and China in 2016. Around 23% of
all exported duck meat was sold in Germany.

Compared to the seasonal character of goose meat, the
consumption of duck meat is more balanced and there is a
constant level of demand on the market; therefore, demand
and supply are in balance. Duck products are sought after by
a wider range of consumers and its consumption is constant
throughout the whole year, almost becoming a product of daily
consumption and it can be sold during the whole year, with
the exception of some shorter cycles. During the recent years,
the change of consumer needs resulted in a constant shift of
demand from goose to broiler duck; moreover, consumers tend
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to prefer semi-processed or processed broiler duck instead
of whole duck. Accordingly, the quality and combination of
processing also change. One decade ago, duck was mainly
sold as whole duck, while this share reduced to 40-50% for
today and the consumer demand for convenience products has
been constantly growing (Dunn, 2008; Avar, 2015).

The aim of this study is to examine the production
parameters and cost and profit relations of broiler duck
production, as well as revealing connections between each
factor through the example of a Hungarian enterprise as a
case study.

MATERIALS AND METHODS

In order to implement the objectives of this study, primary
data collection was performed between 2014 and 2016 in
relation to 96 production cycles of a specific plant of an
enterprise which plays a significant role in the Hungarian
waterfowl production. Therefore, the obtained results
refer to the examined plant, but they can be generalised in
certain topics. Data collection referred to various production
parameters (established population, mortality, amount of feed
used, sold amount, etc.) and economic data (detailed cost
data, sales price). Using the collected data, physical efficiency
indicators were derived in relation to the poultry sector, such
as mortality rate (%) daily bodyweight gain (g per day), final
bodyweight (kg per duck), feed conversion ratio (FCR) (kg per
kg), sold live weight per 1 m? of barn (kg per m?) and European
Production Efficiency Factor (EPEF). Descriptive statistics
(mean, standard deviation, relative standard deviation,
minimum, maximum, frequency) were performed during
the processing of both primary data and derived indexes.
The derived indexes were first calculated for each rotation
and mean of the whole period was calculated as a next step.
Also, descriptive statistics were used for the processing of the
collected economic primary data (output price, various cost
items). As a next step, the correlation between production
parameters and average cost were analysed using correlation
and regression analysis. Data processing was performed with
Microsoft Excel and IBM SPSS Statistics 20.

RESULTS AND DISCUSSION

Production on the examined farm is carried out in 12
barns of 1000 m? size each using a rotation system, i.e., the
population is placed in a nursery barn (1000 m?) at a higher
density and ducks are moved to three rearing barns in two
weeks. This way, 4000 m? useful barn surface is needed to
rear a batch of duck. The barns were built around the 1970s
and they are equipped with a modern automatic feeding and
watering system using Chore Time technology. The heating of
the buildings is performed with brooders and cross ventilation
is used. The breed used at the farm was Cherry Valley, which
has two types available on the market (Cherry Valley SM3
Medium and Cherry Valley SM3 Heavy). According to the
data provided by the breeding company, Cherry Valley SM3
Medium is capable of reaching a slaughter weight of 3.45 kg
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in a 42-day-long rearing period in the case of 1.93 kg kg' FCR
and 2% mortality rate, while Cherry Valley SM3 Heavy may
reach 3.55 kg by the end of the 42-day-long rearing period
with 1.88 kg kg!' FCR and 2% mortality rate (Cherry Valley,
2017). However, these performances can only be reached
in exceptional cases under farming conditions. During the
Hungarian performance analysis of the Cherry Valley SM3
Medium broiler duck in 2012 (Czinder and Meleg, 2012),
3.31 kg average weight, 2.16 kg kg FCR and 1.75% mortality
rate were documented at densities of 8 ducks m? (nursery)
and 4 ducks m? (rearing) in 42 days. In the case of the Super
Heavy breed, the results of the 2016 experiments (Czinder
and Meleg, 2016) were 3.67 kg average weight, 2.16 kg kg'!
FCR and 3.45% mortality rate at densities of 7.4 ducks m?
(nursery) and 3.7 ducks m? (rearing) in 42 days.

Table 1 shows the specific cost and profit relations of
the examined farm, averaged over the 96 production cycles
between 2014-2016. The average cost of duck farming was
87.3 eurocent kg in the given period, ranging between 72.6
eurocent kg' and 101.7 eurocent kg'. The standard deviation
of the index was 4.3 and the relative standard deviation was
5.0%. Around 86-91% of production costs are provided by
material costs, the most significant part of which is represented
by feed (52-63%) and day-old duckling (19-24%) costs, which
together represent more than 70% of all production costs. The
cost of veterinary medicine is less significant, but it has a high
relative standard deviation value (64.1%). Similarly, the cost
of litter also has a lower share (4%), but its relative standard
deviation is 26%. The change of this value is greatly affected
by ventilation and changes in weather, since rainy weather
calls for the use of more litter. Personnel costs amount to
6-8% of production costs, while the share of depreciation is
2-3%. The reason for the relatively low share of depreciation
is the old and obsolete barn. Machinery and overhead costs
(insurance and authority fees, management costs, etc.) are
insignificant, typically ranging between 1-2%.

The sales price of duck was between 98.4 and 112.9
eurocent kg! between 2014-2016, with the average sales
price being 100.7 eurocent kg'. The observed prices are in
accordance with the trend of slaughter duck buying-in prices
reported by HCSO (2017), but they are around 3 eurocent
below that level. According to the Hungarian data, the buying-
in price of slaughter duck dropped by nearly 14% between
2014 and 2016 and producers could sell duck to abattoirs/
processing plants at 103.9 eurocent kg' on average in the
given period. Given the sales prices of the enterprise, the
average profit of its activity was 13.5 eurocent kg, ranging
between -3.3 and 25.7 eurocent kg and the relative standard
deviation of it was rather high (40.8%). Altogether, as a result
of decreasing prices, deteriorating profit was observed during
the three examined years. Also, different profitability values
were observed in each production cycle with an average ratio
of 16%, ranging between -3 and 35%.

Based on the production cost per m?, it can be concluded
that the average cost per m? of rearing a production cycle at
the farm is 11.9 EUR. The profit to be realised is between
13.3-18.2 EUR m?, with the average value being 15.6 EUR
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m?; therefore, the potential profit was between -0.5 and 4.1
EUR m?2.

Table 1. Cost and profit relations of broiler duck production
(2014-2016; n=96) Unit: eurocent kg

Relative
Description Mean géi?;?;i ;3?;1321 Min.! | Max.!
(%)
Material costs 71.3 4.1 5.4 62.8 89.5
Day-old duckling 13.8 0.9 6.1 11.8 | 16.0
Feed 50.5 3.5 6.9 38.0 | 59.2
Energy 4.6 0.8 17.4 3.6 6.2
Litter 3.6 0.9 26.0 1.3 8.7
Veterinary medicine 0.6 0.4 64.1 0.2 2.2
Services? 3.4 0.5 14.6 22 4.9
Other? 0.8 0.1 16.2 0.5 1.1
Labour costs 5.9 0.6 9.5 5.1 7.2
Depreciation 1.9 0.1 6.7 1.7 2.4
Machinery costs 1.3 0.7 53.7 0.3 2.1
Direct production costs 86.5 4.3 5.0 72.0 | 100.9
Overheads 0.8 0.2 28.3 0.5 1.8
Total production costs 87.3 4.3 5.0 72.6 | 101.7
Sales price 100.7 3.7 3.7 98.4 | 112.9
Profit 13.5 5.5 40.8 -3.3 25.7
Ef(’fé;ifﬁff @y 157 | 67 027 | 32 | 354

Values shall not be summed up.
2animal health and animal husbandry services, waste disposal, transport,
loading, other services etc.
3parts, repair and maintenance, work clothes, cleaning agents etc.
‘profit/total production costx100

Source: own calculation

Table 2 shows the main production parameters of the
farm with reference to the examined period. The stocking
density was between 19.2-24.3 ducklings per m? during
the nursery period. This value is more than twice as high
as the experimental data published by Czinder and Meleg
(2012) (8 ducklings per m?). The population moved to
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the rearing barn can only be estimated by calculating
with 50% of the mortality rate of the whole fattening
period. Accordingly, the density used during the rearing
period was between 6.3-8.0 ducks per m?, with the average
value being 6.6 ducks per m2. This value is 65% higher
than the data reported by Czinder and Meleg (2012) (4
ducks per m?). The average mortality rate was 3.4% in the
96 rotations, which is nearly twice as high as the value
obtained during the Hungarian farm performance analysis
(Czinder and Meleg, 2012). Based on the analysis of the
whole data series, it can be concluded that the sample
range (5.4%) and relative standard deviation of mortality
(30.4%) are high, which is due to the high stocking density
and the shortcomings of the applied breeding technology
and the resulting negative impacts of changing weather
circumstances (e.g. summer heat). The final bodyweight
was 3.09 kg per duck and the sample range of the index
(0.85 kg per duck) was relatively high, but the relative
standard deviation was low (5.2%). The average weight on
the farm was 0.22 kg (6.6%) lower than the experimental
results (Czinder and Meleg, 2012). At the farm, the usual
number of rearing days is 42 with a low relative standard
deviation (5.7%). The average daily weight gain expresses
the two indexes and its value was 72.8 g per day, which is
6 g less than the value calculated from the data reported
by Czinder and Meleg (2012) (78.8 g per day). FCR, which
fundamentally affects average cost, was 2.24 kg kg' on
average and the sample range of the index was 0.76 kg
kg!, while the relative standard deviation was 6.1%. The
farm FCR was only 0.08 kg kg (3.7%) higher than the
values obtained as a result of the farm level performance
analysis (Czinder and Meleg, 2012).

The efficiency of production can also be expressed
as a complex index (EPEF), which includes both the
mortality rate and the FCR, as well as the number of
rearing days and the final bodyweight (Nabizadeh, 2012;
Liickstiad, 2014; SzG6116si and Sztcs, 2014). This index is
usually used in broiler chicken farming to compare the
physical efficiency of different farms/barns/production
cycle. However, since broiler duck production is similarly
intensive as broiler chicken farming and it is performed
using a closed technology, the index was adapted to
duck farming. At the examined farm, the value of EPEF
ranged between 245-382, with the average value being
316. Calculating from the production data published by C

Czinder and Meleg (2012), the EPEF value was 358
which suggests that the physical efficiency of the examined
farm is 12% less favourable. However, this index does not
include the intensity of the barn (sold live weight per m?
as a result of stocking density) which reduces average cost
through average fixed costs. On average, the examined
farm produces 15.5 kg live weight on one m?, which
is 2.5 kg (19%) higher than the value calculated from
experimental data (Czinder and Meleg, 2012).
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Table 2. Production indexes of broiler duck production (n=96)

2 L 8

g g . |28

& £ EERER

5 £ = | 2EIES | - | 2

g 5 | 2| 5z |33 £ | &

a [ = no KSZ| = =
Stocklnlg density — duckllzngs 208 |09 44 192 1243
nursery per m

ki ity - ki
Stoc. 1n2g density duzc SPer | c o 103 45 6.3 8.0
rearing m
Rearing period days 424 |24 5.7 37.0 [49.0
. . kg per

Final bodyweight duck 3.1 0.2 5.2 2.7 3.6
Average daily
weight gain gperday |72.8 |4.2 5.7 61.3 |[82.5
Feed Conversion
Ratio kgperkg (2.2 |0.1 6.1 2.0 2.8
Mortality rate % 3.4 1.0 30.4 1.5 6.9
Sold live weight® |kg per m?|15.5 |[1.1 7.2 13.1 |18.5
EPEF* - 315.929.8 9.4 245.1 |382.4

!Nursing is performed on a barn size of 1000 m?.
’Rearing is performed on a barn size of 3000 m*. This index is an
estimated value based on the assumption that the mortality rate during
nursing is 50% of the total mortality rate.
JProjection base is 4000 m? in the case of sold live weight (nursery and
rearing barns).
‘EPEF = ((100 - mortality rate) X final bodyweight) / (FCR X number
of rearing days) X 100

Source: own calculation

The distribution of each index was shown on histograms
by supplementing the calculated statistical data. The number
of rearing days was 42 in 26% of production cycles and 43
in 20% of production cycles (Figure 1). The distribution
of mortality rate is shown in Figure 2, which leads to the
conclusion that mortality rate was between 2-4% in 78% of
cases. During the examined period, extremely high mortality
above 6% was observed in four cases (4%). The establishment
of these production cycles was usually performed in the
summer, which is the reason for the high mortality rate. FCR
was between 2.1-2.3 kg kg! in 63% of cases. The maximum
FCR value was 2.8 kg kg' which was observed in only one
case (Figure 3). The final bodyweight was between 3-3.1
kg per duck most frequently, which represents 35% of the
examined production cycles, while ducks were fattened to
3.1-3.2 kg in 21% of cases (Figure 4). Figure 5 shows that
EPEF ranged between 301-340 in 52% of production cycles,
while average cost was between 85-90 eurocent kg' in 49%
of cases (Figure 6).
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Figure 1. Share of rearing period (n=96) Figure 2. Share of mortality rate (n=96)
Source: own calculation Source: own calculation
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Table 3. Results of correlation and regression analysis (n=96)

Dependent | Independent ,

variable | variable (x) R R F p Constant

Average Final

f;’j;ocem ?E;?Zf‘ght 0.227 | 0.051 | 5.092 | 0.026 | 106.207

kg") duck)

z)zfrage Rearing

(eurocent period 0.469 | 0.220 | 26.538 | 0.000 | 51.667

kg (days)

Q)V;rage Daily

(eurocent | Weight gain | 0.657 | 0.431 | 71.332 | 0.000 | 136.838

keg?) (g per day)

Average

E:j;ocem ?f,ff’)“al“y 0.521 | 0.271 | 34.969 | 0.000 | 79.856
0

kg')

Average

- FC]R ke | 0668 | 0.446 | 75.722 | 0.000 | 39.555

(eurocent | kg™")

kg')

Average

E:jiocent EPEF 0.861 | 0.742 | 270.144 | 0.000 | 126.856

kg')

A()\/;rage Sold live

Eeurocent weight 0.332 | 0.110 | 11.624 | 0.001 | 107.394

ke (kg m?)

Sold live Feed use

weight S 0.780 | 0.608 | 145.756 | 0.000 | 6.597

(kg m?) (kg m?)

tlj(l)r(llalwei ht Feed use

(kgéerg (kg per 0.750 | 0.562 | 120.492 | 0.000 | 1.728

duck) duck)

Source: own calculation

As a next step, correlation and regression analysis was
carried out to examine the correlation between production
parameters and average cost (Table 3). Based on the obtained
results, there is a weak! correlation (R=0.227, p<0.05)
between average cost and final bodyweight and the 0.1 kg
increase of bodyweight results in 6.131 eurocent reduction
(y=-6.131x+106.207) of average cost. However, the linear
model explains only 5% of average cost (R?=0.051). On the
contrary, moderate correlation (p<0.05) can be observed if
average cost is compared to the number of rearing days, daily
weight gain, mortality rate and FCR. Based on the obtained
results, it can be concluded that one extra rearing day increases
average cost by 0.839 eurocent (y=0.839x+51.667), whole 1
g of extra daily weight gain decreases average cost by 0.68

1 Based on Pearson’s coefficient of correlation, the following
target values were used to determine the closeness of correla-
tions: weak: 0.0-0.4, moderate: 0.4-0.7, strong: 0.7-0.9, very
strong: above 0.9 (Svab 1967 cit. Mészaros 1981).
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eurocent (y=-0.68x+136.838). 1%-point increase of mortality
increases average cost by 2.169 eurocent (y=2.169x+79.856),
while the 0.1 kg deterioration of FCR increases average cost
by 2.13 eurocent (y=21.347x+39.555). The regression models
to be used explain 22% of average cost in relation to rearing
days, 43% in relation to daily weight gain, 27% concerning
mortality rate and 45% with reference to feed conversion ratio.

In addition, based on the obtained findings, it can be
emphasised that the EPEF, which is used as an expression
of the physical efficiency of broiler chicken production with
a complex index, can be adapted to the duck sector, since
there is a strong positive correlation between the index and
the average cost of production (R=0.861, p<0.05) which is
scientifically verified. Based on the linear regression model
(y=-0.125x+126.856) — which explains 74% of average cost
(R?=0.742) - it can be concluded that a 10-unit improvement
of the EPEF value results in a 1.25 eurocent reduction of
average cost.

The correlation between the amount of live weight sold per
1 m? and the amount of feed used per m? is strong (R=0.780,
p<0.05) and the linear regression model (y=0.256x+6.597)
explains 61% of the dependent variable. One extra kg feed
use per m? increases the produced live weight per m? by
0.256 kg. Also, a close positive correlation was observed
between the final bodyweight and total amount of feed
used to rear a duck (R=0.750). The linear regression model
(y=0.197x+1.728) explains 56% of the sold live weight
per 1 m2. On the contrary, there is a weak correlation
(R=0.332, p<0.05) between average cost and the sold
live weight per 1 m? and the respective regression model
(y=-1.300x+107.394) explains only 11% of average cost. 1
kg increase of the sold live weight per 1 m? results in 1.3
eurocent reduction of average cost.

Table 4. Multivariate linear regression models (n=96)

Model Predictors R R? p

: FCR (kg kg) 0.668 0.446 0.00

x,: FCR (kg kg')

x,: Mortality (%) 0.836

0.699 0.00

x,: FCR (kg kg")

x,: Mortality (%)

x,: Final bodyweight (kg
per duck)

x,: FCR (kg kg')

X,: Mortality (%)

4 x,: Final bodyweight (kg
per duck)

x,: Rearing period (days)

0.881 0.776 0.00

0.906 0.820 0.00

Dependent variable (y): Average cost (eurocent kg™)
Source: own calculation

The correlation between several factors at the same time
(FCR, mortality rate, final bodyweight and rearing period) and
average cost was observed with a multivariate linear regression
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models applied stepwise method (Table 4). It was concluded that
the correlation between these factors is very strong (R=0.906,
p<0.05). The multivariate linear regression model can be
described as

y=20.033x,+1.425x -11.149x,4+0.494x,+51.032

where x : FCR, x,: mortality rate, x,: final bodyweight
and x,: rearing period and it explains 82% of average cost
(R*=0.820).

CONCLUSIONS

As a result of research, it can be concluded that the largest
proportion of the production cost of broiler duck is material
cost, which is determined by the cost of feed and day-old
duckling. The average cost of broiler duck production of the
examined enterprise was between 72.6-101.7 eurocent kg' in
the period between 2014-2016, with the average being 87.3
eurocent kg!'. Sales prices were mostly higher than production
costs and production was profitable on average (16%), however,
profitability decreased. Depending on the technological level
of the examined farm, broiler duck production is suitable for
reaching 3.0-3.2 kg average weight during 42 days of life, while
FCR is 2.1-2.3 kg kg and mortality rate is between 2-4%, while
the stocking density was 6.6 ducks per m? during the rearing
period. Based on the examination of the correlation between
the various production parameters and average cost, it can be
concluded that there is a weak correlation between average cost
and final bodyweight, as well as between average cost and sold
live weight per m?. Moderate correlation was found between
average cost and the rearing period, daily weight gain, mortality
and FCR. In addition, there was a close correlation between
average cost, EPEF, sold live weight per m? and the amount
of feed used per m?, as well as the final bodyweight and the
amount of feed needed to rear a duck. A very strong correlation
was observed between average cost and final bodyweight, FCR,
mortality rate and rearing period at the same time. Furthermore,
it was concluded that EPEF, which is widely used in evaluating
the efficiency of slaughter chicken rearing, can be adapted
also to broiler duck production, since there is a strong positive
correlation between average cost and this index. The correlations
presented in this study will be used in preparing the economic
simulation model of broiler duck production which is planned
to be the next step of research work.
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Abstract: What impact has the Brexit on the allocation of money from the structural funds? As the UK is a net contributor to the EU budget, the
budget for Structural and Cohesion Policy will shrink. This will have an impact on the allocations of the structural funds to the remaining members
of the EU. In order to estimate the allocation of the structural funds to the remaining EU members an allocation model is developed in this article.
It appears that the model results do not only show the sharing of the cake, but also the size of it.
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INTRODUCTION

EU’s budget contains two major parts: The Common
Agricultural Policy (CAP) and the regional and structural
policy dealing with the allocation of the Structural Funds.
These funds include: European Regional Development Fund,
European Social Fund, Cohesion Fund, European Solidarity
Fund, Instrument for Pre-Accession (IPA). The European
Agricultural Fund for Rural Development is also an instrument
of structural policy but is an instrument of the CAP (2" pillar).
Roughly the break-down of the EU-budget of € 1020 Billion
for the 7-years period 2014-2020 is as follows (Table 1):

Table 1: EU Budget 2014-2020

Item Billions of Euro %
CAP 410 40
Regional and Cohesion 350 34
Policy

Other 260 26
Total 1020 100

Source: EC (2017)

It is foreseen that The Rural Development Fund will spend
€ 95 Billion in the period

indicated. The British contribution to the total budget is
estimated at 13.5% of the total amount which equals around
€ 138 Billion (Statista, 2017). In the remainder of this article
I aim to estimate the financial consequences of the Brexit
for the allocation of the structural funds. First I will indicate
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the distribution in the 7-years period 2014-2020. Then I will
estimate what would have happened if the funds would have
been allocated in the situation the UK would have left before
2014. Finally I will develop an allocation model to estimate the
budget and allocation of the funds for the period 2020-2026.

SHARING THE CAKE AFTER BREXIT

Assume that the British contribution to the budget B of
the structural funds had been withdrawn for the period 2014-
2020 and that the UK-share suk in the allocation of the funds
had to be reallocated over the remaining member states. The

new share Sn of each of these member states would become:
7

s = S
l-s,

In which si is the member state’s original share in allocation
of structural funds. Further the new budget Bn, without the
British contribution, equals:

Bn :(l_buk)B’

In which buk represents the share of the British contribution
in the total budget B of the structural funds. The new allocation

n ..
Ai to each of the remaining member states can now be
computed as:
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1-b 1-b
Aiﬂ:( uk)SiB:( uk)Ai’
(I_Suk) (I_Suk)
With Ai for the original allocation from the structural
funds to a member state. The conclusion is that the remaining

member states receive a larger share of a smaller cake. The
net outcome of this depends on the values of buk and suk. If

buk = suk, the new allocation A_”will be equal to the original

allocation A4 ; if buk < suk, A > Ai; if buk < suk, A <
A, Because the British share ' buk in the budget B equals
13.5% and the British share suk in the allocation equals 3.14%,

the remaining country’s allocation Al.n will be reduced by
approximately 10.7%. Figure 2 presents this situation.

Figure 1: Allocations for the period 2014-2020, with the UK (left bars)
and without the UK (right bars).
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It appears that especially Poland benefits from the present
allocation. In the period indicated Poland is planned to receive
around 2.5 times as much as Italy, which is the number 2 in
the ranking. For a country like Hungary Brexit before 2014
would have meant a decrease of the present budget from 21.5
billion to 19.2 Billion Euro for the period 2014-2020.

Taking only into account Brexit with respect to the forecast
of the budget and budget allocation for the period 2021-2027 is
useful for a first approach. For a more sophisticated estimation
of the budget and its allocation over the member states a
model is needed.

AN ALLOCATION MODEL

In order to estimate how the structural funds could be
allocated after 2020 I developed the following simple model
(See also Heijman and Koch, 2011):

4, = aeﬂS[Piy]i&’

with S, for the per member country share of the NUTS-2
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Regions with a per capita GDP below 75% of the EU average;
P, for the total population per country and /, for the per capita
GDP per country. The difference between Heijman and Koch’s
model is the introduction of the variable S.1 The idea behind
it is that NUTS-2 regions with a GDP per head below 75%
of the EU-average are likely to be eligible for EU-funding of
regional projects. The introduction of the variable in the model
will probably lead to a higher percentage of the variance
explained (R*) compared to its original version, which include
only the variables P and /. The model will be estimated in its
linear transformation:

In4 =lna+pS,+ylnP+6nl,

in which y and § are elasticities. The data used for this
model are presented in Table 2.

Table 2: Share Si of under 75% of the average EU GDP regions
(NUTS-2), total population and GDP per capita per member state

Member State S, Population (adj.) g];:;
Belgium 0.4 12.3428608 44300
Ireland 0.5 5.4964302 68574
Poland 0.9375 32.6892954 12271
Malta 1 0.3857144 21272
Greece 0.846154 |8.8714312 34832
Austria 0.111111 |9.3535742 44600
Germany 0.2 78.107166 46352
Slovakia 1 4.7250014 18440
Romania 0.875 13.4035754 9615
Lithuania 1 2.3142864 13674
France 0.692308 |69.7178778 49489
Denmark 0.2 6.0750018 56500
Cyprus 0 1.0607146 20600
Portugal 0.714286 | 8.7750026 23930
Luxembourg 0 0.6750002 118538
Czech Republic 0.875 10.7035746 19100
United Kingdom 0.459459 | 74.250022 45731
Sweden 0 12.1500036 56703
Estonia 1 1.1571432 14600
Netherlands 0.083333 | 17.4535766 54640
Finland 0.2 5.6892874 53616
Latvia 1 1.446429 15097
Italy 0.428571 |61.232161 41259
Spain 0.473684 |38.3785828 41565
Territorial Co-operation 0 18.3875 3100
Bulgaria 1 5.5928588 6300
Hungary 0.857143 |9.0642884 13231
Slovenia 1 1.928572 28398
Croatia 1 3.375001 13400

Source: StatisticsTimes (2017), Eurostat (2016).

1 The reason why I use Bs iinstead of ﬁS is that in the linear
transformation I make Use of natural logarlthms If s, = 0, which is
the case in some countries, the natural logarithm lns does not exist.
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In order to make the make the model work I have allocated
a population of around 18.4 million people to the extra-
territorial region, which is the average number of inhabitants
of all the present member states. This is about 3.6% of the
total EU population. This percentage is used to reduce the
population numbers of all the member states. Further we
assume that the people populating the extra territorial region
are producing €31,000 per capita which is about the EU
average GDP per capita.

RESULTS

The linear regression procedure gave the following results
(z-values in brackets):
(1) In4, = 2(9.17+1.67 S, +0.93InP—-0.95In7,,

1042)  (3.69) (10.94) (-3.75)
R*=0.38
The constant and the variables involved are all highly

significant. If the model is estimated without S, the result is
(with t-values in brackets):

8.69) 774 !

(2) In4, =372 +0.89InP —1.63h [,
(17 .43) (7.74)
R*=0.81

Apparently Model (1) explains a higher percentage of the
variance than Model (2), the original model (Heijman and
Koch, 2011).

On the basis of the model I am now able to estimate the
allocation for the period 2021-2027 and compare it to the
period 2014-2020 (Figure 3).

Figure 2: Model allocations of the structural funds for the period
2021-2027 (right bars) compared to the actual allocations for the period
2014-2020 (left bars), excluding the UK.
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Model (1) allocates an amount of around € 315 Billion
for the period 2021-2027, which is around10% less than the
original budget of € 350 Billion for the period 2014-2020.
Roughly, this equals the budget cut necessary because of
the Brexit.

It appears that especially the new member states Romania
and Bulgaria may look forward to a higher allocation from
the structural funds in the period 2021-2027, probably due to
the relatively low absorption capacity in the present period.
Central European member states like Poland, Czech Republic,
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Slovakia and Hungary may expect some reduction. The
model estimates a significant decrease in the allocation to
South European members Italy, Spain, Greece and Portugal.
Remarkably, also the Territorial Cooperation is expected to
lose a substantial part of its subsidies. Germany will also lose
part of it, where other West European members, like France
may look forward to an increase.

CONCLUSION

Because at present the UK is a net payer to the EU
budget, the budget will probably cut by more than 10% in
the period 2021-2027 relative to the present period. From
around € 350 Billion the budget for Structural and Cohesion
Policy will be reduced to around € 315 Billion. In the first
approach the budget for the remaining members was cut by
this percentage. However, it is not only the Brexit that will
influence the budget and the budget allocation. In order to
find out the consequences for the remaining members in a
more sophisticated way an allocation model was developed,
based upon three variables: share of low income NUTS-2
regions on national level, total population and GDP per head.

This model was used not only to estimate the ‘cake-
sharing’, but also the total size of the ‘cake’. On the basis of
the model it could be estimated that the necessary budget for
2021-2027 would be 10% less than in the previous period,
which is in line with the financial consequences of Brexit.
Further, especially Romania and Bulgaria would receive larger
allocations from the funds, where the allocations towards
South Europe would be significantly less. A number of East
European members and Germany would receive smaller
amounts, where France and other West European members
would receive larger allocations.
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Abstract: The Grojec region of Poland is an important region for apple production and accounts for 40 percent of domestic apple production.
Apple growers from the region made an attempt to strengthen their competitive position through registering their apples as Protected Geographical
Indication (PGI) products. The European Commission’s PGI allows food producers to obtain market recognition and a premium price for their
products. Although the Grojec Apple received PGI registration in 2011, little has been done to promote apples with the PGI label. Two important
research questions are addressed: 1) Does the Polish market recognize Grojec Apple PGI, and 2) Does the market value Grojec Apple PGI?
Logit and regression models are estimated using survey data collected during an International MBA in Agribusiness and Commerce study week in
Warsaw. Only 22% of consumers recognize Grojec Apple PGI. Yet, 70% of consumers indicate they are willing to pay more for the product and
their average willingness to pay (WTP) premium is 32%.

Results indicate use of the PGI label may be effective in improving sales and profit margins for Grojec Apple producers and their affiliated coopera-
tives. Older consumers are more likely to indicate a WTP premium. Males, smaller households, and consumers less sensitive to apple price indicate
a higher WTP premium. An advertising campaign promoting Grojec Apple PGI as a better product may be effective at increasing consumer likeli-
hood to pay more and WTP premium. Although “Grojec” is already familiar to most consumers in central Poland as a region for apples, a Grojec
Apple with PGI label would assure consumers they are purchasing apples from the Grojec region and the apples are high quality.

Keywords: Poland, apple, willingness to pay, protected geographical indication, logit regression
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INTRODUCTION

The Grojec region of Poland is an important region for
apple production and accounts for 40 percent of domestic apple
production. A large portion of Polish apple production was
exported to Russia until the Russian Federation decreed a ban
on imports of agricultural products, including apples, from the
European Union (EU), United States (US), and other countries
on 6 August 2014. The Russian ban of agricultural products
was in retaliation of Western economic sanctions placed on the
Russian Federation for its annexation of the Crimea (Kraatz,
2014). Even prior to the ban, the Russian Federation placed
an embargo on fruit and vegetable imports from Poland for
sanitary reasons in late July 2014, which occurred only a
few days after the EU and US placed financial and economic
sanctions on Russia (Kraatz, 2014). Thus, a large share of the
market for Polish apples was suddenly taken away.

Faced with such a situation, what market alternatives are
there for Polish apple producers? An obvious response is to
promote apples and grow market share in Poland and elsewhere

APSTRACT Vol. 11. Number 3-4. 2017. pages 73-80.

in the EU and beyond. The EU’s Protected Geographical
Indication (PGI) is a way to obtain market recognition and a
premium price for a product (European Commission, 2012).
Although the Grojec region had received a PGI for the name
“Jabtka Groéjeckie” on 5 October 2011, little has been done
to promote apples with the Grojec Apple PGI. This raises
two important research questions undertaken in this article:
1) Does the Polish market recognize the Grojec Apple PGI
product, and 2) Does the market value Grojec Apple as a
PGI product?

Survey data were collected from 176 consumers at two
supermarkets in Warsaw on 3 June 2016. Logit models are
estimated to identify factors associated with: 1) the likelihood
of recognizing the PGI registered product Grojec Apple, and
2) the likelihood of willing to pay more for the Grojec Apple
with PGI. For consumers willing to pay more, a regression
model is estimated to identify factors associated with how
much more they are willing to pay.

The results and recommendations are expected to assist
marketers of Grojec Apples and other PGI products develop a
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marketing plan to grow market share and profits. Although the
Russian ban on agricultural product imports has resulted in an
economic hardship for Polish apple producers, adjustments to
their marketing plans may lead to improved economic results
in the long run.

GROJEC APPLES

Poland is a leading producer of apples in the EU with a
26% share, and the fourth in the World at about 4% share,
after China, United States, and Turkey (Agencja Rynku
Rolnego, 2014). A dynamic increase of production of apples
in the most recent period indicates a growing importance of
the apple sector (Figure 1).

Such trend in the production is to some extent from the
9% rise in the area of apple orchards, but mainly the increase
in production is from an increase in yields. On average, yield
more than doubled from about 10 tonnes per ha in 2005 to
about 20 tonnes per ha in 2016, which is due to technological
advancements and growing harvests from newly planted apple
trees. Yet, average yields of apples in Poland are relatively
low, but this is because of fragmented farm structure of farms
in Poland. Yields in small scale apple farms are usually much
below the country average, but in specialized farms yields
at the level 30-40 tonnes per hectare may be considered
standard.

Along with the production increase, exports of Polish
apples grew until 2013. However, there was a noticeable
decline in the volume in Polish apple exports after a ban
on imports of some goods to Russia from the EU area was
introduced in August 2014. Russia was historically the main
export market for Polish apples. Apple exports to Russia in
the years 2012 and 2013 amounted to about 60% of total
exports in terms of volume and value and fell to practically
null following the Russian import ban.

The Grojec region, located 50 km south of Warsaw, the

capital of Poland, is referred to in Poland as “the biggest
orchard of Europe”. The first plantations of apple trees were
established in the Grojec region as early as the 16th century,
of which apples were sent to the court of the Polish kings.
Significant development of apple cultivation in this region was
started in the late nineteenth century. At present, around 40%
of apples in Poland are produced in the region.

Apples from this area are characterized by specific acidity,
averaging 5% higher than apples of the same variety from
other regions. Another distinguishing feature of these fruits
is the very strong blush resulting from the higher—also on
average 5%—colorants under the skin (mainly anthocyanins
and carotenoids). The unique advantages of the grojeckie
apples are due to the climatic and soil conditions. There is a
special microclimate, characterized by low temperatures at
night, in the period preceding fruit harvest. These factors
affect the specific and expressive taste of apples.

Grojec Apples were entered in the EU Register as a PGI
on 5 October 2011. Apple producers are required to follow
Integrated Production (IP) or GLOBALGAP specifications
(Association Grojec Orchards, 2017). Fulfilling all the
requirements allows producers to sell apples with the PGI
logo. PGI logo used as one of the promotion tools should
increase the effectiveness of promotional activities and
strengthen the position of Grojec apple producers in domestic
and foreign markets.

GEOGRAPHIC INDICATION OF PRODUCTS

There are various methods for indicating products are
specific to particular geographic areas or have a traditional
character. For the EU, “Foodstuff products which have
specific characteristics such as traditional production methods
or characteristic attributable to a specific region may be
granted the EU quality logo” (European Commission, 2017b).
There are three indications in the EU: Protected Designation

Figure 1. Poland apple production and exports, 2000-2016
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of Origin (PDO), Protected Geographical Indication (PGI),
and Traditional Specialty Guaranteed (TSG). These are
intended to guarantee a particular foodstuff or agricultural
product come from a specific region and/or follow a particular
traditional production process.

PDO provides the strongest connection to the geographic
territory by requiring all aspects of production, processing,
and preparation originate from the region. As of 1 July 2017,
there are 618 PDO registered products (45%) out a total of
1377 registered products for the EU countries (European
Commission, 2017a). Of these, 143 products (23%) are in the
“fruits, vegetables, and cereals, fresh or processed” category,
which includes apples.

The PGI designation identifies products whose quality or
reputation is linked to the place or region where it is produced,
processed or prepared. However unlike PDO, the ingredients
used in the production process of PGI products need not
necessarily come from the geographical area. Within the EU
countries, the majority of registered products are PGI with
703 (51%). Among the PGI products, 220 (31%) are in the
category “fruits, vegetables, and cereals, fresh or processed”.
At only 56 (4%), the TSG designation has the fewest number of
registered products. TSG products have traditional character
from either composition or means of production, although
without a link to a particular geographic area.

Poland has 37 registered products (8 PDO, 20 PGI, and
9 TSG), which is relatively few when compared to 1377 for
all EU countries. All six of the Polish products in the “fruits,
vegetables, and cereals, fresh or processed” category are PGI,
including Grojec Apples.

BACKGROUND LITERATURE

Bicskei (2014) provides an overview of studies on
consumers’ awareness of PGI and PDO in the EU. Estimates
of consumer awareness varied from a low of 3% to a high
of 68%. However, the author notes two studies with higher
estimates should be expected to have higher awareness, since
they focused on consumers of regional products that might
be more likely to be aware of geographic indicators. Without
the two studies, the estimates of awareness varied from 3% to
14%. The author points out that the probability of recognizing
geographic indicators is positively correlated with the number
of EU registered geographic indicators in the study region.
With such low levels of recognition, PGI and PGO are far
behind other designations such as Fair Trade and Bio.

Deselnicu et al. (2013) give a review of geographical
indication food valuation studies from around the world and
conducts a meta-analysis of studies since the 1990s that estimate
price premiums for agriculture products with a geographical
indication. They note a price difference between a product
with a geographic indicator and a similar product without the
indicator is one measure of the indicator’s success. Various
methodologies have been used to estimate the price premium
including hedonic, contingent valuation, and random utility
models. As an example, Botonaki and Tsakiridou (2004) use
a random utility model to estimate the consumers’ willingness
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to pay for a Greek quality wine with a geographic indication
label. They found for their Athens-based survey of consumers
that 49% had heard of the particular geographic indication
label and consumers were willing to pay a 20% premium
on average for the product with a geographic indicator. The
probability of willingness to pay was related to consumer age,
education, family status, and confidence in the geographic
indicator.

McCluskey et al. (2007) investigated the amount US
consumers were willing to pay more for a Washington
state Gala apple. They found consumers’ willingness to pay
(WTP) more was related to consumer age and age squared,
employment status, household size, and subjective sensory
attributes in considering an ideal apple.

More recent studies citing Deselnicu et al. (2013) include
Bontemps, Bouamra-Mechemache, and Simioni (2013) and
Garavaglia and Mariani (2015) among others. Bontemps,
Bouamra-Mechemache, and Simioni (2013) found geographic
indicators reduced the exiting risk of cheese firms in France
implying a positive impact on sustained competitiveness and
firm survival. Garavaglia and Mariani (2015) find the location
of the consumer relative to area of production of the certified
product impacts consumer WTP, such that a consumer located
in the same area as the production has a lower WTP premium
than a consumer located in a different area.

METHODOLOGY

The analysis seeks to answer the questions: does the
Polish market recognize Grojec Apple PGI; and does the
market value Grojec Apples as a PGI product? These are
dichotomous choices, such that a binomial logistic (logit)
model or cumulative normal (probit) model are appropriate
for their analysis. Both models have bell shaped distributions,
although the logistic tends to have heavier tails than the normal
(Amemiya, 1981). Since many of the explanatory variables
in the present study are binary, the data yielded are more
likely to be represented by a distribution with larger tails. For
this reason the logit model is selected instead of the probit
model (Johnson et al., 2010), although the choice between the
two models usually does not make much difference in most
applications (Greene, 2012).

Two logit models are estimated to identify factors
associated with: 1) the likelihood of recognizing the PGI
product, and 2) the likelihood of willing to pay more for a
premium apple with a PGI logo. Following Greene (2012), let
Y = 1 when the consumer recognizes PGI (or is willing to
pay more) and Y = 0 when the consumer does not recognize
PGI (or is not willing to pay more). The logit model is:

P(Y,=1) = F(X, B) = exp(XB) / (1 + exp(Xi’B)) (1)
P(Y,=0)=1-F(X,p)=1/( +exp(Xp)), 2)
where P(Y, = 1) is the probability the ith consumer

recognizes PGI (or is willing to pay more), X, is the ith row
of a matrix of explanatory variables that has dimension n
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X k, B is a k x 1 vector of parameter coefficients, 7 is the
number of consumers, and & is the number of coefficients.
Pi is regressed on the explanatory variables X..

Coefficients of parameter estimates are interpreted as
influencing the probability of recognizing PGI (or willingness
to pay more). Coefficients with positive values increase the
probability and coefficients with negative values decrease the
probability. This is based on the logarithm of the probability
ratio, log(P, / (1 - P)), i.e., the logs-odds ratio.

For those consumers willing to pay more for an apple
with PGI, a regression model is estimated to identify factors
associated with how much more they are willing to pay.

y,=W’o + ¢ g, ~N(0, 62) 3)

where y, is the percent more consumers are willing
to pay given they are willing to pay more, W, is a vector
of explanatory variables, and a is a vector of parameters
coefficients. It is assumed error term ¢, is normally distributed
with mean zero and constant variance ¢2.

DATA

Survey data were collected from 176 consumers at two
supermarkets in Warsaw on 3 June 2016. The survey was

Table 1. Variable definitions and summary statistics

Variable Definition Mean | Std Dev Min Max
RECOG PGI Equals 1‘1f knows “Protected Geographical Indication” (PGI), 028 0.45 0 1
- 0 otherwise
RECOG GROJEC PGI Equalshl if heard of the product “Grojec Apple” with PGI, 0 022 0.42 0 1
- - otherwise
PAY MORE Equals 1 if Wll!mg to pay more for premium apple with PGI 0.70 0.46 0 1
- logo, O otherwise

WTP* Amou‘nt more willing to pay for premium apple with PGI 22 43 3814 0 400
logo, in percent

AGE Consumer age in years 42.89 17.68 14 93

AGE SQUARED Consumer age squared 2150 1746 196 8649

FEMALE Equals 1 if female, O otherwise 0.66 0.48 0 1

HSEHOLD NUMBER Number of people in consumer’s household 2.53 1.25 1 6
Price importance equals: 1 very unimportant, 2 unimportant,

I PRICE 3 neither unimportant nor important, 4 important, 5 very 3.10 1.53 1 5
important

SHOP SUPERMKT Share of total apple purchases made at supermarkets/ 4717 4273 0 100

- hypermarkets, in percent

ONLINE Equals 1 if woulq like to order goods online and pick up at the 035 0.48 0 1
market, O otherwise
Equals 1 if indicated Grojec Apple with PGI logo is

BETTER associated with better characteristic (luxury, exceptional taste, 0.85 0.36 0 1
outstanding, or high quality) than other apples, O otherwise
Equals 1 if indicated advertising involving personal interaction

INTERACT ADVERT (stands in markets/fairs, barbeque in orchard, brand 0.64 0.48 0 1
representative) is best for them, 0 otherwise

MALL Equals.l if survey was at shopping Mall store location, 0 033 0.47 0 1
otherwise

n = 176, number of consumers surveyed on 3 June 2016 at two supermarkets in Warsaw, Poland

* WTP mean and standard deviation equals 31.84% and 41.13% for n = 124 observations where PAY MORE > 0

Note: Right axis is average response to the importance of each characteristic, where 1 is very unimportant, 2 is unimportant, 3 is neither unimportant
nor important, 4 is important, and 5 is very important.

Source: Survey data, Warsaw, Poland, 2016

APSTRACT Vol. 11. Number 3-4. 2017. pages 73-80.

ISSN 1789-7874




Protected Geographical Indication Recognition And Willingness To Pay: A Case Of Grojec Apple 77

Figure 2. Importance of characteristics when purchasing apples
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initiated as part of a case study during the International
MBA in Agribusiness and Commercel study week held
at the Warsaw University of Life Sciences. The survey
consisted of questions related to the consumer’s impression
of “Grojec”, recognitions of PGI label and Grojec Apple with
PGI label, willingness to pay for Grojec Apple, personal
shopping characteristics, and importance of various apple
characteristics as well as demographics, such as gender, age,
and number of household members.

The average age of consumers in the survey is 43 and
66% are female (Table 1). The average number of members
in a consumer’s household is 2.5. Consumers were asked
about the importance of various apple characteristics when
purchasing an apple. Taste of the apple is the most important
characteristic on average, followed by apple firmness, variety,
country of origin, color, price, size, and region of origin
(Figure 2). Variety, color, firmness, taste, and size are sensory
variables that are unique to the apple, whereas country and
region appeals to a consumer’s sense of place, and price is
an economic variable.

The consumers were asked about the share of apples
they purchased at different types of stores. The largest
share of apple purchases by consumers are at supermarkets/
hypermarkets (47%), followed by farmers’ markets/bazaars
(40%) and local/small shops (12%). At 35%, a large share of
consumers indicated they would like to order goods online
(ONLINE) and pick them up at the store.

The data indicate the vast majority (88%) of consumers
associate the word “Grojec” with apples, fruit orchards,
and pears, and the association with apples dominates for
68% of consumers. Among the consumers, 28% indicated
they know what PGI is (RECOG_PGI). In particular to the

1 For more information about the International MBA in Ag-
ribusiness and Commerce and the AGRIMBA Network,
see http://agrimba.net/.
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Grojec Apple with PGI, 22% of the consumers had heard
about the product (RECOG_PGI_GROJEC). These levels
of recognition are not necessarily low since other studies
have found lower levels of geographical indicator recognition
(Bicskei, 2014). Moreover, the recognition levels are not low
considering Poland has relatively few indicators with 37 PDO,
PGI, and TSG registered products when compared to other
EU countries, and there is generally a positive correlation
between number of indicators present in the country and
indicator recognition (Bicskei, 2014).

All consumers received a definition and explanation of
PGI after they responded to the question on recognition of
PGI. Consumers were then asked if they are willing to pay
more for a premium apple if it is labeled with a PGI logo
(PAY MORE), and 70% of the consumers indicated they are
willing to pay more. For the consumers who responded they
are willing to pay more, they were asked how much more in
percent they would be willing to pay (WTP premium). The
data indicates those willing to pay more are willing to pay
32% more than the regular price on average. Deselnicu et al.
(2013) found an average WTP premium of 15%, although only
a little more than half of the studies in their sample were based
on European consumers and only 9% had PGI certifications.
When they limited their sample to only studies on European
consumers, they found the PDO percentage premium was
higher than the average PGI percentage premium. They
also found produce and olive oil studies based on European
consumers have an insignificant WTP premium relative to
wine studies, whereas grain, meat, and cheese studies had
statistically significant WTP premiums.

Consumers were asked about what characteristic they
associate with a Grojec Apple with PGI label. The majority
(85%) of consumers thought a Grojec Apple with PGI label
as being a better apple because they associated it with high
quality (40%), being outstanding (20%), having exceptional
taste (14%), or being luxurious (11%). Only 15% of consumers
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Table 2. Coefficient estimates and significance

Dependent variable

RECOG_GROJEC_PGI PAY _MORE Log WTP
Independent variable Coefficient estimates Coefficient estimates Coef. estimates
RECOG_PGI 1.043 | **
RECOG_GROJEC _PGI 0.224 -1.617 | #**
AGE 0.069 0.097 | ** 0.018
AGE _SQUARED -0.001 -0.001 | * 0.000
FEMALE 0.330 -0.393 -1.113 | #*
HSEHOLD NUMBER -0.048 -0.063 -1.024 | ##*
I_PRICE -0.036 -0.046 -0.185 | **
SHOP SUPERMKT 0.005 -0.002 0.000
ONLINE 1.080 | ** 0.701 | * -0.563
BETTER 1.568 | *** 1.123 | ***
INTERACT ADVERT 0.884 | * -0.245 -0.449
MALL -0.623 -0.637 | * -0.896 | **
Constant -4.463 | *** -1.950 5.779 | #**
n 176 176 124
Notes: Significant at * p < 0.10, ** p < 0.05, ***p < 0.01

thought a Grojec Apple with PGI label is comparable to other
apples. Most consumers (64%) indicated advertising involving
personal interaction, such as stands at supermarkets and fairs,
barbeques with apple tasting at orchard, and meeting a brand
representative, would be more effective on them than passive
advertising, such as television, press/internet, and billboards/
posters.

RESULTS

The estimated logit and regression models coefficients are
displayed in Table 2. All models are estimated by maximum
likelihood using SAS 9.4 software.

Recognize Grojec Apple with PGl

The logit equation estimating whether a consumer
recognizes Grojec Apple with PGI label (RECOG_GROJEC _
PGI) has three significant explanatory variables not counting
the constant term. As expected, consumers who know about
PGI products are more likely to know about the product
Grojec Apple with PGI label. This result implies Grojec Apple
product recognition may improve and Grojec Apple producers
and affiliated producer cooperatives may benefit, as well as
producers of other PGI and PDO registered products, if there
was better awareness and understanding of PGI and PDO
labels. Consumers who want to purchase products online and
pick them up at the store are more likely to know about Grojec
Apple with PGI than other consumers. This may mean online
consumers are more interested in purchasing Grojec Apple
with PGI. Consumers who believe interactive advertising
is more effective for them are more likely to know about
the Grojec Apple with PGI than are consumers who believe
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passive advertising is effective. Efforts to better promote
the Grojec Apple may be best spent through advertising
by utilizing product stands at markets and food fairs and
encouraging consumer Vvisits to orchards.

Willingness to pay more

The logit model for the likelihood of consumer willingness
to pay more (PAY MORE) has five significant explanatory
variables. AGE and AGE SQUARED have positive and
negative signs, respectively. The likelihood of willingness to
pay more increases with consumer age, but at a decreasing
rate as indicated by the negative sign on AGE SQUARED.
Consumers interested in shopping online and picking up at
the store are more likely to be willing to pay more. Although
the ONLINE variable is about general shopping, it may be
even more important to have a PGI registration for produce
items. The PGI may give consumers confidence the product
will meet their expectations and standards for quality when
they pick up the product at the store. The positive sign on the
BETTER coefficient is expected. Consumers who associate
better apple characteristics with a Grojec Apple with PGI
label are more likely to be willing to pay more. Finally,
consumers shopping at the mall location of the supermarket
are less likely to be willing to pay more than those shopping
at its stand-alone location.

Willingness to pay premium

A regression model is estimated to identify factors
associated with the WTP premium a consumer is willing
to pay for a Grojec Apple with PGI label provided the
consumer indicated they would be willing to pay more. The

ISSN 1789-7874




Protected Geographical Indication Recognition And Willingness To Pay: A Case Of Grojec Apple 79

WTP premium is measured in percent. However, since the
distribution of the WTP premium is highly skewed to the
right, the dependent variable is the log of the WTP premium.

The regression results reveal six significant explanatory
variables, excluding the constant term, affect the WTP
premium. Most of the estimated coefficients have negative
signs. These negative signs should be interpreted as a
willingness to pay a lesser amount more, i.e., a lower WTP
premium, since all of the observations in the regression
sample indicated a willingness to pay more. Consumers who
recognize Grojec Apple with PGI label have a positive WTP
premium, although the premium is less than consumers who
do not recognize the product. This is somewhat surprising,
although not unexpected. The means of the WTP premiums
for consumers recognizing and not recognizing Grojec
Apple with PGI are 26% and 34% respectively. This result
may be somewhat related to the result found by Garavaglia
and Mariani (2015). They found location impacts consumer
WTP premium, such that a consumer located in the same
area as the production has a lower WTP premium than a
consumer located in a different area. They attribute the result
to differences in the information set of consumers. Although
consumer place of residence is unknown and all consumers
are presented with PGI information in the study presented
here, consumers familiar with Grojec Apple may have more
experience, i.e., information, with Grojec Apple which could
impact their decision to have a lower WTP premium.

FEMALE is negative meaning female consumers have
a lower WTP premium than male consumers. For household
number, the WTP premium decreases as there are more
members in the household. Larger households are more likely
to have budget constraints that would limit their ability to pay
more. The importance of apple price in consumers purchase
decision is negatively related to WTP premium, such that the
WTP premium decreases as apple price importance increases.
These consumers are more price sensitive and, thus, their
WTP premium is less. As expected, consumers who associate
better apple characteristics with a Grojec Apple with PGI label
have a higher WTP premium than consumers who believe the
apple is similar to other apples. Consumers shopping at the
mall location of the supermarket have a lower WTP premium
than consumers shopping at the stand-alone location.

CONCLUSIONS

Logit models were estimated using survey data to identify
factors associated with: 1) the likelihood consumers recognize
the PGI registered product Grojec Apple, and 2) the likelihood
of willing to pay more for the Grojec Apple with PGI. For
consumers willing to more, a regression model was estimated
to identify factors associated with their WTP premium. Only
22% of the consumers recognized Grojec Apple with PGI.
Yet, 70% of consumers indicated they would be willing to
pay more. And for those consumers willing to pay more, the
average premium they are willing to pay was 32%.

The results of the analysis revealed a number of factors
associated with the likelihoods of recognition and willingness
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to pay more for Grojec Apple with PGI by consumers. Use
of the PGI label may be effective in improving sales and
profit margins for Grojec Apple producers and their affiliated
cooperatives. Older consumers are more likely to be willing
to pay a premium, although not necessarily a higher WTP
premium than younger consumers. For consumers willing to
pay more, females, larger households, and consumers more
sensitive to apple price pay less of a WTP premium than
males, smaller households, and consumers less sensitive to
apple price.

An advertising campaign that shows Grojec Apple with
PGI to be a better product may be effective at increasing
consumers’ likelihood to pay more and paying a higher
premium for the product. Although “Grojec” is already
familiar to most consumers in central Poland as a region of
orchards and apples, a Grojec Apple with PGI label would
assure consumers they are purchasing apples from the Grojec
region and the apples are high quality.

Ideally a larger number of consumers and measures of
consumer education and household income would have been
included in the survey. However, the data are quite good
considering the survey design and data collection occurred
during one day of an International MBA in Agribusiness and
Commerce study week.
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Abstract: The aim of this paper is to understand and evaluate agricultural sustainability in the Stavropol Territory by means of a composite
indicator. In particular, the paper applies principal component analyses to calculate a composite sustainability index by integration of selected

economic, social and environmental indicators. The results demonstrate the utility of analyzing several indicators in conjunction. The results also

may indicate which variables influence development of regional agriculture. This information is important in order to design agricultural support

policy and to implement an increase the sustainability of the agriculture sector.
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INTRODUCTION

State regulation of agricultural development requires a
systematic analysis of the states and trends of the industry,
an assessment of the impact of the constantly changing
business environment, and an identification of the possible
positive changes and negative consequences. Such analysis
is relevant for the industry in general and at the level of
individual regions, wherein a considerable proportion of the
agricultural sector occur. The Stavropol Territory accounts for
a considerable proportion of the agricultural sector in Russia.
Agriculture is important to the overall economic activity
in the Stavropol Territory. There are about 300 large and
medium sized agricultural enterprises, 15 thousand peasant
(farmer) households and more than 400 thousand individual
(subsidiary) farms in the Stavropol Territory.

The Stavropol Territory is a region in southern Russia.
The total population as of 1 January, is 2799.5 thousand
people, including 1627.5 thousand urban residents and 1172.0
thousand rural residents. The distance from Stavropol to
Moscow is 1621 km. It has a total of 62.2 thousand. The
climate of the temperate zone is Atlantic continental in the
north and mountain climate of the North Caucasus region in
the south.

Stavropol Territory is one of the leaders of corn production
in the Russian Federation. According to the Ministry of
Agriculture of Stavropol Territory, the recent years have been
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quite positive. Its gross yield reaches 8.6 million tons per
hectare under favourable weather conditions, but may decline
in 1.7 times at the worst weather conditions. Wheat is the most
important cultivated crop in the region and is responsible for
80% of the grain.

Crop production is the foundation for agribusiness in the
Stavropol Territory. It provides feed for livestock and poultry,
and raw material for processing plants that contributes to
agribusiness sustainability.

Livestock production is also a contributor and socially
important to the agricultural sector in the Stavropol Territory.
Livestock production in the Stavropol Territory is ranked
second for highest number of poultry and tenth for cow
population and milk production out of all regions in the
Russian Federation.

Historically the main specialization of sheep breeding was
the production of fine wools in the Stavropol Territory. Its
share in the turnover of the sub-sector’s gross product reached
70-80%. In 2016 production in the region reached 7.2 thousand
tons of wool. The majority of that production comes from
peasant farms - (40.2%) and personal subsidiaries - (31.9%).
The Stavropol Territory takes second place among Russian
regions in terms of wool production and exported wool to
India, China and European countries, as well as supplying
the needs of the domestic textile industry.

The role and importance of regional agriculture has
increased. It performs an important function in meeting the

ISSN 1789-7874




82

Anastasia Chaplitskaya - Wim Heijman - Johan van Ophem

Table 1. Agricultural production in Russia by region 2001-2015, for the top 10 regions for the year 2015, in billions of RUB (actual prices)

Region 2001 2002| 2003| 2004| 2005| 2006| 2007| 2008| 2009| 2010| 2011| 2012| 2013| 2014| 2015
1irgaii‘;°dar 60.1 | 63.4 | 66.8 | 88.1 | 97.1 | 111.2 | 142.4 | 185.3 | 175.2 | 201.6 | 239.2 | 234.5 | 254.7 | 286.5 | 333.6
2 |Rostov region | 34.8 | 36.6 | 41.3 | 56.9 | 61.5 | 67.6 | 79.7 | 115.8 | 102.4 | 118.1 | 149.0 | 154.7 | 161.3 | 191.3 | 229.3
3 | Belgorod region | 19.5 | 19.6 | 22.9 | 26.4 | 32.7 | 39.1 | 56.3 | 75.7 | 86.5 | 98.1 | 134.6 | 149.3 | 155.4 | 188.2 | 218.1
4 | Republic of 394 | 39.0 | 449 | 537 | 61.6 | 71.6 | 93.5 | 117.3 | 116.5 | 100.8 | 150.4 | 150.1 | 160.2 | 186.0 | 213.7
Tatarstan
5| Voroneg region | 22.1 | 23.2 | 28.8 | 29.3 | 31.7 | 359 | 529 | 69.0 | 75.3 | 68.2 | 101.5 | 125.5 | 143.9 | 158.9 | 200.2
6 | Stavropol region | 24.5 | 26.6 | 30.8 | 41.5 | 44.5 | 50.6 | 69.1 | 76.4 | 67.7 | 84.3 | 103.5 | 101.2 | 122.8 | 149.0 | 175.7
7 | Republic of 358 | 42.9 | 49.1 | 553 | 60.4 | 70.9 | 81.6 | 105.1 | 103.8 | 88.6 | 108.9 | 106.8 | 126.4 | 136.9 | 152.1
Bashkortostan
8 | Altai Territory | 30.8 | 30.5 | 35.2 | 41.5 | 39.8 | 46.4 | 57.1 | 69.2 | 76.4 | 83.3 | 93.8 | 94.3 | 114.7 | 113.9 | 140.4
9 l‘;lii‘r’lgrad 223 | 237 | 287 | 33.1 | 33.0 | 39.4 | 533 | 70.7 | 657 | 64.3 | 76.1 | 83.9 | 89.9 | 107.8 | 125.2
10 | Tambov region | 12.5 | 13.2 | 15,7 | 163 | 18.5 | 213 | 283 | 35.6 | 37.4 | 36.6 | 52.0 | 60.0 | 72.3 | 93.5 | 1242
Data Source:
Federal State
Statistics Service

needs of the state in agricultural production, for domestic
consumption and for export deliveries. Stavropol Territory
became one of the top 10 regions in agricultural production
turnover in 2015 (175.7 RUB billion) (Table 1).

Because of the importance of the Stavropol Territory
agricultural sector, not only at the regional and country’s
development level, but also for worldwide supply, there is
growing interest in the search for balance between socio-
economic development and the proper use of natural resources
to pursue sustainable agricultural development in Stavropol
Region.

Despite some positive trends in the development of
agriculture in the Stavropol Territory, the sustainability of
this economic sector is not achieved yet. Today, however,
this sector of the national economy is undergoing significant
difficulties associated with a reduction in the profitability of
agricultural enterprises and, the lack of the rural resource
potential, primarily land and labor. Despite the existence
of regulations in the sector, e.g. Federal Law ‘On the
Development of Agriculture (Federal law 2015), the Federal
target Program ‘Sustainable Rural Development for 2014-2017
and for the period up to 2020 (Federal Target Program 2012)
and others, it is necessary to enhance the state regulation of
the industry, since the country’s national security and social
protection of the rural population are mainly depending on it.
Existing problems can be largely solved by improving the tools
and methods of regulation based on new scientific approaches
in the finance and credit, information and consulting, and
staffing directions of state regulation of agriculture. Directions
of state support must be determined in the process of strategic
planning of agriculture development at the regional level as a
whole and at the level of individual enterprises to meet social
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objectives. At the same time the strategic management of the
agricultural enterprises should be closely linked to programs
of state support of the agricultural sector because there are
not enough own sources.

This study aims to analyse the Stavropol region
agricultural sector by considering economic, social and
ecological dimensions. Each of the three dimensions is
equal components for sustainable growth. They should not
be considered separately and each must be integrated in
developing a sustainability framework (von Hauff et.al, 2009).
Hence the research question is how to assess agricultural
sustainable development for the Stavropol Territory with a
composite indicator which can be used to develop policies that
are consistent with maximizing social welfare in the region
and improving sustainability in the agricultural sector of the
Stavropol Territory.

LITERATURE REVIEW

Over the last years, the concept of “sustainable economic
development” has come into the international practice. The
term was used in the report of the World Commission on
Environment and Development (WCED, 1987) headed by the
Prime Minister of Norway Gro Harlem Brundtland in 1987
and it became widespread after the United Nations conference
on the Environment and Development in June 1992 in Rio de
Janeiro. The formal definition for sustainable development
was established.

The sustainable development seeks to meet the needs of the
present generation without compromising the ability of future
generations to meet their own needs, which means enabling
people now and in the future, to achieve a satisfactory level
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of social and economic development and, human and cultural
fulfilment, making at the same time, a reasonable use of land
resources and preserving the species and natural habitats.
(WCED 1987)

In a broad sense, sustainable development strategy aims
to achieve harmony between people (with each other), society
and nature.

Regarding the definition above, Elkington (1998) proposed
the concept of the ‘triple bottom line’ of sustainability, which
is the triangulation of People, Planet, Profit, and considers
seven dimensions of transformation that must occur to achieve
harmonization among economic factors, environmental
quality and social justice. Environmental and social problems
most severely affect the vulnerable population of developing
countries; however, there is barely research available on these
regions. (Seuring and Gold 2013)

The common concept of “sustainable economic
development” is mostly used with respect to the entire national
economy.

The problem of sustainability of agricultural production
is significantly more complex than in other sectors of the
economy. Most of the main areas of research concerning
the sustainability of agriculture have traditionally focussed
on refinement of measurement methods and the nature of
yield fluctuations, the identification of synchronous and
asynchronous fluctuations in gross output, construction of
yield forecasts with variations in weather conditions and the
development of methods of industrial risks insurance.

The stability of natural ecosystems characterizes stocks
and annual growth of organic substance. In turn, the structure
of production systems are a certain set of economic resources
and their stability is dependent on the ratio of different
elements, such as labour, technology and the organization
of production. In this context, the sustainable development
of individual companies creates objective prerequisites
for sustainable development of the economy for the entire
region. If considering the sustainability of development in
the agricultural sector as a synchronous interaction between
participants in the proceedings with nature and action of
biological systems, where despite the impact of the external
environment, the rational combination of resources and
demand. In this case we can regard the sustainable development
of the agrarian and industrial complex as the ability of subjects
of this type of reproduction to maintain continuously and
dynamically a rational proportion between the factors of
agricultural production and the necessary rate of development
in the context of the economic risks and uncertainties.

Definition of sustainable agricultural development

Based on the arguments above, it seems necessary to
define the term sustainable economic development in relation
to agriculture. The definition is:

Ensuring the sustainable development of the agrarian
sector is reached by a balanced solution to the agrarian
economic and social problems of agricultural development
whilst avoiding the destruction and reduction of its natural
resource potential. This along with maintaining and improving
the enabling environment, - and meeting the needs of present
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and future generations of people in agricultural production,
primarily in environmentally safe foods.

METHOD OF ANALYSIS

There have been some Russian studies about the theoretical
basis of diagnosis and evaluation of the agricultural sector’s
development. They are presented by Afanasev and Uzbashev
(1996), Boyko (1986), and Zagaytov (1999). Models to
increase economic sustainability of agricultural production are
described by Granberg (2007). The systematic approach to the
study of regional features of the agricultural sector as a whole
has been used by Petrikova (2009), Korobeynikov (2011),
Jakobsson et al. (2012), Emelynova et al. (2015) and others.
Despite the presence of scientific and practical achievements
in the field of sustainable development of the agrarian sector,
further clarification and systematic study is needed. There is
no uniform approach for the selection of criteria and indicators
which allow to obtain reliable estimates about sustainability.

Based on the existing research literature about sustainable
development of Russian agriculture, few studies are found
on evaluation of agricultural sustainability for the Stavropol
Territory as a whole and evaluation of its municipality’s
evaluation is even rarer.

Analysis of objectives, criteria and guidelines for the
sustainable development of agriculture shows that it is
characterized multiple objectives, multiple criteria and a
number of uncontrollable fundamental factors of different
natures. . A specific feature of sustainable development is a
complex web of interaction and very diverse factors in the
technological, environmental, economic and social fields.
In this case it has been suggested to analyse agricultural
sustainability by aggregating this multidimensional set of
indicators into a single composite indicator. This approach
has been used by Stockle et al. (1994), Andreoli and Tellarini
(2000), Sands and Podmore (2000), Riesgo and Gomez-Limon
(2005, 2006), and Gomez-Limon and Riesgo (2009). At the
same time, the evaluation methods of sustainable development
of agriculture at the regional level are still not shaped.
Thus, the need for solving regional problems of sustainable
development, the lack of methodological basis of modeling in
this area determines the relevance of the topic of the research.
The research results can be used to support consistence policies
which maximizes social welfare in the region and which
indicates the potential improvements of sustainability in the
agriculture of the Stavropol Territory.

The main principles of the composite indicators method
is the basis for the development of a system of indicators of
sustainable development of agriculture. It allows us to explore
the major trends of sustainable development of the socio-
economic system as a whole. Unfortunately, the use of the
composite indicators method to study the sustainability of
agriculture development at the regional level is still in an early
stage. The effectiveness of state regulation of the agrarian
sector both at the federal and at the regional level requires a
systematic evaluation of the results, resulting in choosing the
most rational course of action.
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Various methods for calculating a composite indicator are
in existence. Last-mentioned efforts include the development
of headline indicators, aggregate indices, goal-oriented
indicators, and green accounting system. Some initial
composite indices were Measure of Economic Welfare (MEW)
by Nordhaus and Tobin (1973), Index of Social Progress (ISP)
by Estes (1974), Physical Quality of Life Index (PQLI) by
Morris (1979), and Economic Aspects of Welfare (EAW) by
Zolotas (1981) and Brekke (1997).

In the 1990s other indices appeared for measuring the
aggregate performance of the economy or sustainability, e.g.
Human Development Index (HDI) by the United Nations
Development Programme (UNDP, 1990), Sustainable Progress
Index (SPI) by Krotcheck and Narodoslawsky (1994), Index
for Sustainable Economic Welfare (ISEW) by Daly and
Cobb (1989), Barometer of Sustainability by International
Union for Conservation of Nature and Natural Resources -
International Development Research Center (IUCN-IDRC,
1995).

Some of the most recently developed indices include
the Compass of Sustainability by At Kisson (2005),
and Environmental Sustainability Index (ESI) by Yale
University’s Center for Environmental Law and Policy in
collaboration with Columbia University’s Center for
International Earth Science Information Network (CIESIN),
and the World Economic Forum (2005).

Indicators and composite indicators are increasingly
recognised as a useful tool for policy making and public
communication in conveying information on countries’
performance in the field such as environment, economy,
society, or technological development (Singh et al., 2007)

The main difficulty in measuring and monitoring
agricultural sustainability is that it is a dynamic rather than
statistic concept and needs a high level of observation, such
as at the national level. Whereas most agricultural scholars
believe that measuring sustainability at the farm level is
the most precise method, policies at higher levels (such as
national) are increasingly affecting policies at lower levels
(such a farm). It is necessary to understand the interaction
between all levels because each level finds its explanation
of mechanism in the level below, and its significance in the
levels above (Hayati et-al., 2011).

Official methods of evaluating the effectiveness of
Russian agriculture are represented in the annual national
report on the results of implementation of “State Program
on development of agriculture and regulation of agricultural
products, raw materials and food for 2013-2020” (Russian
Government, 2012). This report essence is to compare its data
with theoretically achieved agriculture performance during
the reporting period in the context of priorities put forward
by the program. Official methods do allow tracing rational
expenditures of budgetary funds, which, in turn, are reflected
in the dynamics of the main socio-economic indicators of
the country’s agriculture and each constituent entity of the
Federation individually.

The practical significance of the research is to develop a
methodology that can simplify the assessment procedure of

APSTRACT Vol. 11. Number 3-4. 2017. pages 81-88.

sustainability of the agriculture sector at the regional level
by considering a multidimensional perspective. The study’s
results will demonstrate the advantages and disadvantages of
various methods used to construct composite sustainability
indicators (CSIs) demonstrating the usefulness of analyzing
several of these indicators in order to obtain more robust
results. The results demonstrate the utility of analyzing several
indicators in conjunction. The results also may indicate which
variables influence development of regional agriculture.
This information is important in order to design agricultural
support policy and to implement an increase the sustainability
of the agriculture sector.

SELECTION OF SUSTAINABILITY
INDICATORS

An analysis of sustainable development publications led
to the conclusion that the greatest difficulty is the formation
of indicators of sustainable development at the regional and
municipal level.

Since previous studies have used a wide range of variables
in their models, it should be taken into account that indicators
need to be country, regional and farm specific. Indicators
also depend on the development stage of the region and the
intended use of the CSI ( QIU Hua-Jiao et. al. 2005).

We proposed a complete set of indicators for agricultural
sustainability assessment at the regional level in the Stavropol
Territory conceptualizing the effects of the current economic
situation, on the basis of sustainable agriculture principals
which are mentioned in the Federal Law ‘On the Development
of Agriculture (Federal law, 2015), the Federal target Program
‘Sustainable Rural Development for 2014-2017 and for the
period up to 2020 (Federal Target Program, 2012) and
literature review (Table 2).

Table 2. Indicators for measuring agricultural sustainability

T?'pe ot" Indicator Unit of
dimension measurement
. Agricultural Gross Domestic

Economic | p . juct(AGRGDP) RUB
Land productivity (LANDPROD) RUB/ha
Labor productivity (LABOURPR) RUB per

capita

Environmental | Organic fertilization (FORGANIC) tonn
Soil cover for agriculture (SOIL) ha
Emissions of most air pollutants from tonn
stationary sources (EMAIRPOLL)

. Proportion of rural population

Social (RURALPOP) %
Share of rural and residents’ income %
(WAGESHARE) ’

Composite Sustainability Index (CSI).

The main principle of CSI is aggregation of a combination
of multidimensional indicators to formulate a composite
indicator. It is a very flexible approach because multiple
measurements are summarized for ease of interpretation and
comparison. The data requirement is a range of measurements
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based on the set of selected indicators (Rigby et al., 2001).

Composite indicators are highly recognized as a useful

tool for policy making and public communication in passing
on information on countries’ and regions’ performance in
various fields, such as environment, economy, society or
technological development.

There are five methodological issues for CSI creation

(Gomez-Limon and Riesgo, 2009):

- selection of the all the variables to be used in the CSI;

- multivariate analysis

- normalization of each of these variables;

- assigning weights to each variable which reflect that
variable’s contribution to that particular dimension of
sustainability;

- aggregation of these normalized values to create the
multi-dimensional CSI;

- presentation of the CSI.

A composite indicator is based on sub-indicators that have
no common meaningful unit of measurement and there is no
obvious way of weighting these sub-indicators (Singh et al.,
2008). Each sub-indicator has to be relevant to the phenomenon
to be measured. In our case it is sustainable development of
agriculture. All sub-indictors have to be presented by high
quality data. In some cases it may be necessary to drop some
data points or to construct some missing ones. For repairing
any gaps in the data, mean substitution or correlation results
methods could be applied.

For the first stage of selection of all the variables to be
used in the CSI (1), information was complete for 10 years of
observations (2005-2014) within three dimensions (economic,
social and environmental). Thus, there are no gaps in the data.

Before the second stage (3), it is necessary to perform a
statistical test to check that there is no significant correlation
between indicators within the selected base of indicators, i.e.,
to avoid double counting in the aggregation stage. Also, it is
necessary to identify groups of indicators that are statistically
similar, in order to simplify interpretation of the results
(Gomez-Limon and Riesgo, 2009). We implemented Principle
Component Analysis, which is used to assess relationships
between the sub-indicators. In order to eliminate the impact of
different sub- indicators within each dimension and for further
aggregation of indicators, there is a need to normalize the
indicator data (3), because they usually have different measure
units. Many techniques for normalizing the indicators exist
in the literature. We have chosen the re-scaling in a range [0,
1] (Freudenberg, 2003).

xk_,l —min (zg)
max(xy, ) — min{x, )

Min-max fkf =

['U'.‘. l-l.. (l)

where L is normalised indicator for variable k and year i,

After normalization the scores of indicators range between
0 (the worst value, meaning the least sustainable option) and
1 (the best value, corresponding with the most sustainable
option). (Gomez-Limon and Riesgo, 2009).
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RESULTS

Multivariate analysis (2)

The multivariate analyis consists of verifying the
relationship between the variables and thus preventing the
mistake of selecting random variables that do not maintain
links among themselves, which may compomise the results
of the research (OECD, 2008).

Multivariate analysis must be conducted before the
construction of composite indicator in order to make the best
methodological decision on the standardisation processes,
weighting, and aggregation on the variables analyzed (OECD,
2008). The varialbles were analyzed statistically. To achieve
this, a priciple component analysis was performed in order
to summarize the amount of information in the origional
set of variables and eliminate those that do not reduce the
quality of information of the theoretical model (Schuschny
and Soto, 2009).

The correlation matrix for variables introduced in Table
2 is presented in Table 3. The results of correlation matrix
identified that all variables have an acceptable correlation
cofficient (Table 3).

Table 3. Principle component analysis (correlation)

AGRGDP RURALPOP LANDPROD LABQOURDPR. WAGE! Ei{-E FOiiG.»lNIC SOIL EMATRDOLL

AGRGDP
RURALPOD

LANDFROD
LABOUERR

WAGESHARE -
FORGANIC

20IL
EMATRPOLL

The estimation of the principle component analyses test
shows that the KMO (Kaiser-Meyer-Olkin) coefficient has a
value of 0.673, which also exceeds the minimum acceptable
value of 0.500 (Table 4).

Considering the variance explained, two main components
can be built from the set of individual variables, which
explains 88% of the variance.

Table 4. Extracted principle components

Extraction sums of squared Rotation sums of squared
loadings loadings
- 8 = ~| 8 =
Component 9 5 0 B g o
5| 8| % S| 5|
_ g > E _ g > E
=5 kS| S s & kS g
£8 | = o} £8 | = 3
1 5,035 62,93 62,93 4,974 62,17 |62,17
2 2,017 25,21 |88,14 2,077 [25,97 |88,14
Kaiser-Meyer-Olkin measure of sampling adequacy |0.673

The criteria that support the choice of these two
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components was the Kaiser criterion which excludes variables
with eigenvalues below 1 and accepts only variables with a
variance higher than 1.

The cumulative variance method considers 60% as a
minimum percentage of variance explained for the social
sciences is 60% (Garcia-Sanchez et.al, 2015). Therefore,
two selected components are selected since they accumulated
explain 88, 14% of the information variance.

For understanding the meaning of these components,
rotated factor loadings of the different indicators are
analysed (Table 5). Table 5 illustrates the composition of the
components formed from the combination of the variables.
We blanked the loadings of indicators with greater than or
equal to 0.3 in absolute value are in bold to indicate they
are more significant. The data in Table 5 demonstrate that
AGRGDP and FORGANIC are variables with high component
loadings in more than one component simultaneously. In this
context, the orthogonal rotation ‘varimax’ was executed to
try to improve the results and make them clearer.

Table 5. Principal component analysis
Rotated Component Loading

Component 1 Component 2

AGRGDP 0,738 0,561
RURALPOP -0,972 -0,137
LANDPROD 0,956 0,226
LABOURPR 0,962 0,226
WAGESHARE 0,921 -0,285
FORGANIC 0,888 -0,349
SOIL -0,056 0,862
EMAIRPOLL -0,077 -0,835
Explained variance 0.62 0.26

Proportion of Variance 0.71 0.29

Extraction method: Principle component analysis (Varimax rotation)

Aggregation of indicators

Once the principle components are extracted, the
calculations of sub sustainability indicators (SSIjl.)
corresponding to each of the principle components j, are
needed. This was done by calculating a weighted aggregation
of indicators:

k=n
58y = z Wiy T (),
k=1

Where SSIﬁ is the sub sustainability indicator for the
component j and the year i, the represents the weight of
indicator £ in the component j and w, is the normalized
indicator k achieved in the year i. The weights w,, are obtained
from the factor loadings rotation matrix mentioned above by
following the next expression:

2
(,fi:icmr Inaa’z‘ng@)

W= 3),

eigenvalue;
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Where factor_loadingkj is the value of the factor loading
k in the principle component j (see Table 4), and eigenvalue.
is the eigenvalue of the jth principle component (see Table 5).

The weights of each indicator are showen in Table 6. The
weights are obtained from the priciple component analysis
(PCA).

Table 6. Assigned weights for each component as determined by the
principle component analysis

Domain Weight Weight Resulting
weight of the Score (w,) Weight
Respective Qw,=1)
Component
AGRGDP 0.152 0.29 0.044 0.051
RURALPOP 0.189 0.71 0.135 0.154
LANDPROD 0.184 0.71 0.131 0.149
LABOURPR 0.186 0.71 0.132 0.151
WAGESHARE 0.171 0.71 0.121 0.138
FORGANIC 0.158 0.71 0.113 0.128
SOIL 0.358 0.29 0.104 0.118
EMAIRPOLL 0.336 0.29 0.097 0.111

Finally, the CSI can be calculated as a weighted aggregation
of the sub sustainability indicators:
j=z
cst = g ssp @

i=1

where CSI is the value of the composite indicator for the
year i and a, is the weight applied to the sub sustainability
indicator j. These weights are calculated as follows:

eigenvalue;

4 =

=& .
E;=1 eigenvalue;

3).

For the period from 2005-2014 the calculation of composite
indicator of sustainable agricultural development was made
and showed in Table 7 and Figure 1. Comparative data of
sustainability indicator allows us to make a conclusion about
the overall positive trends of sustainability in agricultural
development. According to the calculation data show, the most
auspicious year in terms of sustainability was 2014.

Table 7. Results of agricultural CSI in the Stavropol Territory

Year Agricultural CSI
2005 -0,052
2006 0,133
2007 0,107
2008 0,264
2009 0,175
2010 0,187
2011 0,269
2012 0,289
2013 0,365
2014 0,545
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Figure 1. CSI of agricultural development in the Stavropol Territory

CSI _PCA

(CSL_FCA

2085 2006 2007 2008 2009 2010 2011 2012 2013 2014

CONCLUSION AND DISCUSSION

For understanding the regional agriculture sustainability of
the Stavropol Territory, this paper develops a comprehensive
evaluation model of sustainability of agricultural development
to calculate the score of agricultural sustainability in the
that region in the period from 2005-2014. By using PCA
analyses, this paper runs the regional evaluation of agricultural
sustainability of the Stavropol Territory. The results show
(Figure 1) that composite index of sustainable agricultural
development changed over the past 10 years.

The results indicate highly positive dynamics of the
composite indicator of agricultural development; however,
a decline occurs from 2006 to 2007 and from 2008 to 2009.
These declines are due not to the solvability of environmental
problems and the sharp decline in the quality of life in the
post-crisis period. Such as unsolved problems of utilization
of production and consumption wastes, pollution of water
objects, desertification of land, deterioration of the living
facilities of citizens in rural areas, insufficient prosperity
of rural residential areas and deterioration of the quality of
medical and educational services.

Some weak areas were diagnosed, when we considered
the changes of each indicator individually for the specified
period. In spite of declines in the share of rural population in
total population, sustainable development has a highly positive
development trend (Figure 1). These declines are most likely
due to internal and external migrations. The smaller share of
population has higher effect on the number of farms and as a
result more unused land. We recommend, as one of the best
alternative in terms of the sustainable development, creating
supportive environment (legislation at the regional level) for
the development of agro-tourism or rural tourism. Thanks
to agro-tourism business, it may be driving-force for further
sustainable development.

Despite the availability of data from Federal State Statistics
Service, the present research has some limitations in number of
indicators, especially for the environmental dimension, leading
to a decrease in the variables regarded in the construction
of composite index. This has also undoubtedly influenced
the results, such that a complete picture of agricultural
development cannot be provided. The data should be
supplemented with other indicators. From the literature, the
perception agricultural development has on the environment
is that the consideration of environmental issues means higher
cost and an ecosystem approach should be applied.
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Future research should address the indicated limitations;
it is important to collect data from other regions and perform
analysis to see if the Stavropol region results are robust, e.g.
compare results for the Krasnodar region to the Stavropol
region in terms of economic and territorial position. Extension
of the selection of variables in the analysis might be considered
aswell as the use of other methods of aggregation and weighting
the base indicators for constructing the composite indicator,
e.g. Analytic Hierarchy Process (AHP) or Data Envelopment
Analysis (DEA).

The prospects of using this integrated approach of
sustainability evaluation, as described in this paper, in the
practice of managing the development of agriculture should
be noted, because it allows:

- to give a quantitative description of the influence of
individual factors on the development of agriculture;

- consider the impact of individual factors on agricul-
tural development dynamics;

- to justify complex conditions for sustainable develop-
ment of agriculture;

- use the data obtained to form a system of measures to
ensure sustainable development of agriculture, which
can be used in the process of making managerial deci-
sions both at the regional and national levels.
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Abstract: There has been a growing openness and importance in trade over time as indicated by an increasing ratio of trade to gross domestic
product for the World. However, some recent movements have been more protectionist and less open to trade. The potential impacts of less trade
are explored with the United States (US) taken as an example. Trade agreements have been important in increasing trade by the US, particularly
for US agriculture which has had a trade surplus since 1959.

Countries should benefit from trade according to economic theory. However, stances taken by the US administration during the first half of 2017
have resulted in the withdrawal of the US from the Trans-Partnership Agreement and an announced renegotiation of the North American Free
Trade Agreement. With falling US farm income, the potential undoing of trade agreement benefits, and possible trade retaliations, US agriculture is
concerned about any potential disruption in exports and losses from less trade. In addition, US consumers and importers of US agriculture should
be concerned about a potential decrease in trade.
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INTRODUCTION

International trade has occurred for centuries, even before
there were nations. The Silk Road, as an example, stretched
through regions of Eurasia from the West to East. Trade
contributed to the development of civilizations along the route.
In general there has been a growing openness in trade over
time. However, recently there have been some movements that
are more protectionist and less open. For example, Britain
voted to exit the European Union, which is commonly referred
to as Brexit, and there has been speculation the Netherlands,
France, and Greece could have similar votes and outcomes
(Meredith, 2017). And then there was the 2016 United States
(US) presidential campaign and stances taken by the Trump
administration during the first half of 2017 that calls for
‘America First’ policies (White House, 2017a, 2017b, 2017c).
Any actions corresponding to protectionist policies may
directly and/or indirectly result in barriers to trade and less
trade. Based on economic theory, the consequence of such
actions is that people will lose on average. The italics are
added to note that there are likely winners and losers in the
countries when they have less trade, although, according to
economic theory, the ‘losses’ are expected to outweigh the
‘winnings’ in each country. And as will be discussed, US
agriculture and those who import US agricultural products
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could have large losses if trade agreements are suspended
since they have benefited greatly from trade agreements.

Although agricultural policy may include domestic
conservation, renewable energy, farm support, food and
nutrition assistance, as well as immigration and foreign aid,
the focus of this article is on trade. Next are brief reviews of the
economics of trade and trade agreements. Then a presentation
and discussion on total trade and agricultural trade follows.
The article ends with some concluding comments.

TRADE ECONOMICS

The idea people will lose on average from a loss of trade
can be thought of as the opposite of people will win on average
from trade. Statements about the advantages of specialization
and trade can be attributed to Adam Smith (1776) in his Wealth
of Nations. There are advantages from trade among countries
when one country has a cost advantage, or absolute advantage,
in the production of some items. Even if one country is better
than other countries at producing all goods, there are benefits
to trade from the comparative advantage of producing a good
by one country relative to other countries (Ricardo, 1821).
Voluntary trade between countries is to their mutual benefit,
which can be measured in the increasing national incomes of
both countries (Grennes, 1984). We can continue by having
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an economic discussion about trade resulting in consumer
and producer surplus and barriers to trade resulting in
inefficiencies and deadweight losses. But to put it succinctly,
people on average lose from lost trade.

As a result of trade, there can be particular groups or
sectors that are ‘winners’ and ‘losers’ both between countries
and within countries. Consider trade of automobiles as an
example. The initial importation of automobiles into the US
from Japan benefited US automobile consumers and Japanese
manufacturers and their employees. However, it hurt both
Japanese automobile consumers because of higher automobile
prices and US automobile manufacturers and their employees
with loss of income and jobs. Whereas automobile consumers
were located throughout the US, automobile manufacturers and
their employees were mostly located in the upper Midwestern
US. US automobile consumers were ‘winners’ and automobile
manufacturers and their employees were ‘losers’, however,
the benefits of trade outweighed the losses for both countries
and people benefited on average.

There can be good trade agreements and better trade
agreements depending on a country’s perspective. Although
all countries gain from trade, they may not benefit equally.
Moreover, there may be a certain amount of art to making
a deal (Trump and Schwartz, 1987). Besides the economics
of international trade, there are the sciences of political
science, sociology, and psychology to be considered. There
may be a possibility to negotiate from a position of strength.
If the US can negotiate from a position of strength, perhaps
bilateral trade negotiations may result in a relatively better
trade agreement from the perspective of the US, although
likely relatively worse trade agreement from the perspective
of the trading partner. And even then, certain groups within
the US may benefit and other groups may be in a worse
position. For example, the US manufacturing sector has a
trade deficit and agricultural sector has a trade surplus. A
trade agreement may be negotiated to favor US manufacturing
relative to agriculture. This may be done in an attempt to
obtain less of a trade deficit, but also because manufacturing
directly impacts more people than agriculture with 12.298
million people employed in the manufacturing sector and
1.140 million people in the agricultural sector at the end of
2016 (US Department of Labor, 2017). However, negotiating
along this line of reasoning may be more in the realm of
political science than economics by ignoring the economics
of comparative advantage.

TRADE AGREEMENTS

There have been a number of trade agreements that
have created opportunities for US agriculture, including the
General Agreement on Tariffs and Trade (GATT) in 1947
to the North American Free Trade Agreement (NAFTA) in
1994 (USDA, FAS, 2017a) and until recently in 2017 the
possibility of the Trans-Pacific Partnership (TPP). GATT’s
purpose was to promote international trade and economic
prosperity through “...increasing standards of living, ensuring
full employment and a large and steadily growing volume of
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real income and effective demand, developing the full use
of the resources of the world and expanding the production
and exchange of goods”. And GATT intended to meet these
objectives by “...the substantial reduction of tariffs and other
barriers to trade and to the elimination of discriminatory
treatment in international commerce” (GATT, 1986). There
were a number of rounds of multinational negotiations under
the framework and organization of GATT, with the Uruguay
round being the last, ending in 1994. GATT subsequently
became the World Trade Organization in 1995.

TPP began negotiations in 2010 and had 12 nations when
the Agreement was signed in 2015. The 12 nations included
Canada, Chile, Mexico, Peru, and US on the eastern side of the
Pacific and Australia, Brunei, Japan, Malaysia, New Zealand,
Singapore, and Vietnam on the western side. Although signed
in 2015, TPP had yet to be ratified by all 12 nations, including
the US. It was estimated total US agricultural exports would
increase 2.6% by 2032 if TPP was implemented and imports
would increase by 1.5% for a net increase in the US balance
of trade for agriculture (US International Trade Commission,
2016). However, the effect of TPP on total US trade was
estimated to expand the total trade deficit, although by a very
small percentage. Thus, the trade surpluses of agriculture
were estimated to be more than offset by trade deficits in
manufacturing, natural resources, and energy and service
sectors. Even with an expanding trade deficit, US annual real
income, real gross domestic product (GDP), and employment
were estimated to be higher by 0.23%, 0.15% and 0.07% if
TPP was implemented. Although TPP was estimated to result
in these positive outcomes, President Trump on his first day
in the White House on 23 January 2017 withdrew the US
from TPP.

NAFTA has been particularly important to Canada,
Mexico, and US, the signatories of the Agreement. Since
NAFTA’s implementation in 1994, US agricultural exports
to Canada and Mexico have grown 327% from $8.9 billion
in 1993 to $38.1 billion in 2016 (USDA, ERS, 2017a). The
share of total US agricultural exports to Canada and Mexico
has increased from 20.8% in 1993 to 28.2% in 2016. And
US exports accounted for about 60% of Canadian agricultural
imports and about 70% of Mexican agricultural imports
(USDA, FAS, 2017b). Yet, President Trump notified Congress
on 18 May 2017 his administration intended to renegotiate
NAFTA with Canada and Mexico after a required 90-day
consultation period with Congress.

The US Administration’s withdrawal from TPP,
renegotiation and potential withdrawal from NAFTA (White
House, 2017a), and other trade discussions have agricultural
groups and farmers worried about trade policy (Good,
2017). US agricultural exports have increased following
implementation of NAFTA and other trade agreements
(USDA, FAS, 2017c). And US net farm income, in nominal
and real dollars, is expected to fall in 2017 for the fourth
straight year since a high in 2013 and to the lowest level
since 2009 in nominal dollars and since 2002 in real dollars
(USDA, ERS, 2017b). With the potential undoing of trade
agreement benefits, falling income, large amounts of supplies
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and stocks for many agricultural commodities, and potential
trade retaliations, farmers are concerned about any potential
disruption in exports.

WORLD AND UNITED STATES TRADE

The importance of international trade in the World has
been increasing. Trade as a percent of GDP is frequently used
as a measure of trade importance, where trade is the sum of
exports and imports of goods and services. For the World as
a whole, trade as a percent of GDP increased from 23.6% in
1962 to 60.9% in 2008 and 60.7% in 2012 before slipping
slightly for three years to 58.0% in 2015 (World Bank, 2017).
The US and European Union (EU) have had similar patterns
as the World. For the US, trade as a percent of GDP was
only 8.9% in 1962 and increased to a high of 30.9% in 2011
and then fell to 28.0% in 2015. The lower ratio for the US
may be explained by the US being a large economy in which
interregional trade substitutes for international trade (Grennes,
1984). For the EU, trade was much higher at 38.0% of GDP
in 1962 and increased to 83.3% in 2015 and then decreased
slightly to 82.7% in 2016. The much higher ratio for the EU
is explained by the inclusion of trade between EU Member
States. Without the inter-EU trade, the EU ratio was 32.1%
in 2014 (European Commission, 2016), which is comparable
to the US. The World, US, and EU all experienced decreases
in the ratio in 2009 which coincided with the recession that
was taking place in most countries at the time.

As far as US exports of all goods in 2016, the destinations
were led by the EU (United Kingdom, followed by Germany,
Netherlands, France, etc.) with Canada a close second, and
then came Mexico and China for a total of $1453.2 billion
to all countries (United Nations, 2016). US imports of goods
totaled $2249.7 billion in 2016 and came from China, closely
followed by the EU (Germany, followed by United Kingdom,
France, Italy, etc.), and then Mexico and Canada. Obviously
bilateral trade (sum of exports and imports) is important
between the US and the EU and these countries. The EU led
the way in US bilateral trade, followed by China, Canada,
and Mexico. The balance of trade (exports minus imports)
for the US was -$796.5 billion in 2016 and by far the largest
trade deficit was with China, followed by EU (Germany, Italy,
France, etc.), Japan, and Mexico. Trade deficits for the US
have occurred every year since 1975.

Unlike the trade deficit in all goods for the US, the balance
of trade for agriculture has had a trade surplus every year
since 1959 (Cooke, Melton, and Ramos, 2017). After five
years of particularly large agricultural trade surpluses of $30
billion or more (Figure 1), trade balances are smaller in 2015,
2016, and the forecast for 2017 with an expected average of
$21.5 billion. The decline in agricultural trade surplus is due
to slower world economic growth and a stronger US dollar
relative to the currencies of major US agricultural markets
and competitors (Cooke et al., 2016).
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Figure 1. US agricultural trade and trade balance
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Figure 2. Leading US agricultural export destinations and import
sources, 2016
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NAFTA is certainly important for the trade of all goods
among the US, Canada, and Mexico as well as for agricultural
trade. In fiscal year 2016, Canada and Mexico were among
the top three US trading partners for agricultural exports and
imports (Figure 2). Canada ($20.34 billion) led the way for US
agricultural exports, followed closely by China ($19.17 billion)
and Mexico ($17.66 billion), and then the EU ($11.65 billion).
For US agricultural imports in 2016, Mexico ($22.51 billion)
was the number one supplier, then Canada (21.46 billion),
EU (20.41 billion), and China ($4.25 billion) a distant fourth.

CONCLUDING COMMENTS

The ‘America First’ agenda has been championed by the
US administration during its first six months in office in 2017.
And although the ‘America First’ slogan has been parodied
many times, including the initial parody ‘The Netherlands
Second’ (Donadio and Stack, 2017), ‘America First’ policies
may put trade at risk and have negative impacts for the US
and its trading partners, particularly for US agriculture.

US agriculture is one of the few sectors of the US economy
with a trade surplus. In part this surplus is because the US
has a comparative advantage in agriculture relative to many
other countries. Since trade agreements have allowed the US
agricultural trade surplus to grow over time, trade disruption
and US withdrawal from trade agreements may potentially
result in US agriculture being more negatively impacted than
other sectors of the economy. US agriculture is not alone
in this. Importers of US agriculture may also be negatively
impacted by having fewer choices and higher prices.
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Abstract: Considering the rapidly changing business environment, staying competitive is a key issue and challenge for companies in the 21st cen-
tury. The criteria of a company’s success and competitiveness is the changing behavior of the different economic actors and its influence. Through
the information society came to the fore, the use of diverse information technology tools and methods has become a significant influence factor
in terms of the entrepreneurs or company management and also the customers or other partners. Due to the rapid expansion of new technology
developments, the role and importance of social media is continuously increasing. Also statistics show that one of the most regularly used IT tool
is the social media and the different web 2.0 applications.

The current study is intended to provide a better understanding how social media can emphasize the competitiveness of companies and format the
consumer behavior in a special sector — the rapidly developing gastronomy industry. This paper presents an empirical research about the role of
social media in the above mentioned industry based on the primary data which are gathered through a survey performed in Hungary. Beyond the
empirical results presented, the paper also aims to provide some recommendations for research methodology — based on the international litera-
ture review and the Authors’ own experiences — both in gastronomy industry’s and customers’ point of view. Through the analysis the research
hypotheses were examined and the most important correlations were identified between the survey results and the Authors’ initial supposition.

Keywords: social media, gastronomy, consumer behavior, marketing strategy, communication.
(JEL Code: D83, L83, M31, Z33)

INTRODUCTION

Due to the rapid expansion of different technology
innovations, also marketing rules and activities have radically
changed in the last few decades. Furthermore, organizations
have been affected or influenced by the global recession and
financial crisis not only in Hungary, but all over the world.
Firms had to find new tactics, strategies and solutions because
of these new challenges regardless of industry. While they are
developing new strategies and trying to understand better their
customers’ changing behaviors and attitudes, they become
to use new solutions offered by the continuously developing
information and communication technology. Recently, one of the
most conspicuous tools which organizations have used to achieve
their goals and reach their target audience is social media, with
its all means (KIRTIS and KARAHAN 2011). This type of
mobile communication enables individuals to move and generate,
transmit, receive and share different kinds of information and
interact with each other regardless of financial resources, time
and location (ZIVKOVIC et al. 2014). “Due to its particularly
cost reducing effects, it’s considered that it has become the most
preferred marketing driver among business environment under
economic turmoil” (KIRTIS and KARAHAN 2011).

APSTRACT Vol. 11. Number 3-4. 2017. pages 95-104.

As stated in Internet World Stats data (2017), the number
of internet users is continuously increasing globally year
by year - nowadays more than the half of total population
(more than 3.6 billion people) uses Internet in the world.
The tendency represents a significant and impressive growth
(918%) between 2000 and 2016. While the world’s biggest
social networking site, Facebook has got over 1.6 billion users
globally (1.23 billion daily active users on average), on the
most famous microblogging site Twitter, there are 313 million
active users (who log in at least once a month) and 500 million
tweets per day. At the same time, on the video sharing site
YouTube, more than 6 billion hours of video are watched
every month, and there are over 1 billion monthly active users
(SOCIALBAKERS, 2017).

The existence and wide availability of the Internet have
fundamentally changed the way how consumers search and
access information, or share their own experiences with
others through feedbacks. Businesses are focusing on the
opportunities offered by information technology in order to
get new markets. Currently social media applications are
used to analyze, monitor and talk to customers in real time
regardless of location. These tools can provide an environment
that allows the study and analysis of massive marketing data,
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sales strategy, advertising campaign, and the direct dealing
with the client. The effective marketing communications do
not lie in what you say, but how you say it, considering the
marketing channels and creativity of the message. Through
social networks, companies have developed new markets and
increased existing ones since social networks allow them to
interact with existing and potential clients and to address in
a faster way the comments, suggestions and doubts they have
(RODRIGUEZ et al. 2015).

Nowadays use of social media has become a crucial
factor in the daily life of both organizations and individuals,
especially in service economy. This trend can be observed
also in case of gastronomy industry as part of tourism -
use of social media applications is especially important for
tourism in service sector, which is information-intensive
activity. According to LOVELOCK and WIRTZ (2007),
“the size of the service sector is increasing around the
world, in both developed and emerging countries”. Building
successful service-based brand in tourism means that each
offer should be a unique value proposition based on the
customer experience. Online marketing communication tools
are significant components of the tourists’ decision-making
process and enables them to participate in the co-creation of
their own experiences, thus creating and adding value to their
visit (BUHALIS and LAW 2008; NEUHOFER et al., 2013).
However, according to UNWTO (2012) only a small number
of the food tourism organizations such as restaurants engaged
with tools and applications offered by digital world such as
blogs or social networks. Numerous studies demonstrated that
online engagement contributes to consumer loyalty, increased
satisfaction, trust, commitment, word of mouth and value co-
creation therefore this area should be improved in the future
(VIVEK et al. 2012; SO et al. 2012).

The current situation of tourism, especially in gastronomy
requires from restaurants to exploit more effectively these new
communication channels. The circumstances of restaurants
in Hungary are very difficult because of the recession - the
number of local guests rapidly and significantly decreased
while the number of well-known and high quality restaurants
is continuously increasing. The highest rate of population
who never goes to restaurant is in Hungary (17%), and only
28% of the total population goes there at least once annually
(compared with 68-78% in France) (BARNOTH, 2014).
Therefore, also restaurants have to use other communication
channels and count other sources such as culinary tourism or
gastro-tourism as a form of tourism which has been created by
the changing consumption habits. In order to influence also
the local guests’ restaurant choosing habits and behaviors,
restaurants need to modify their communication and marketing
strategy through providing continuously updated and reliable
information with use of different social media applications.
Furthermore, after the recession it is crucial to examine the
different communication tools in order to reach the guests
effectively.

Although using social media is getting popular day by
day (STATISTA, 2018), there is still lack of information
about different usage of social media in different scopes and
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zones. The current paper is intended to summarize the most
important literature in terms of social media and gastronomy
industry. The main objective is to find the role of social media
in the restaurant choosing habits of guests — how the social
media applications can influence the consumer behavior and
decision making process.

LITERATURE REVIEW
Social media definition and classification

Nowadays social media plays a crucial role in online
communication, especially in life of the Generation Y’s or
Digital Natives (born after 1981) (BOLTON et al. 2013). To
understand the definition of social media it is essential to
distinguish this term from the term of web 2.0 which is a
platform, spanning all connected devices. The term of social
media was firstly used in 2004 to describe the new way of
utilizing the World Wide Web by the software developers
and end-users (KAPLAN and HAENLEIN, 2010). The most
comprehensive definition was determined by O’Reilly in
2005: a platform delivering software as a continually-updated
service that enables more people to use it better, consuming
and remixing data from multiple sources, allows remixing by
others and creating network effects through an architecture
of participation (O’REILLY, 2005; EVANS, 2014, BOULOS
and WHEELERT 2007). KAPLAN and HAENLEIN (2010)
define social media as the group of different online applications
“that build on the ideological and technological foundations
of Web 2.0 and that allow the creation and exchange of User
Generated Content”.

The following list summarizes the most important social
media channels, as the classification of social media, with a
short description and provides some example platforms:

- blogs (e.g. WordPress, HealthLiveBlog): sites that
contains regularly-updated, date-stamped entries, dis-
played in reverse chronological order;

- collaborative projects (e.g. Google Groups): online fo-
rums or discussion sites that allow certain groups of
people to collaborate, work together in order to create
online content;

- media sharing sites (e.g. YouTube, Flickr): contact
channel that enables people to share different media
content (photos, videos, clips etc.) with others;

- microblogging (e.g. Twitter, Tumblr): allow users to
share small amounts of digital content — such as short
sentences, video links or images. The main difference
in compared with blogs is the smaller content size;

- podcasts (e.g. Podomatic): series of digital media con-
tent (audio or video) distributed in websites.

- reviews and rating sites (e.g. FourSquare, TripAdvisor,
Amazon, Booking.com): websites that enable the users
to share their own opinions, feedbacks related to other
people, products, services etc.;

- social networking sites (e.g. Facebook, LinkedIn): on-
line communities for information sharing, social con-
nection and other interactions;

- virtual game and social worlds (e.g. World of War-
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craft): the group of platforms that simulate a three-
dimensional world in which users can interact with
others in this environment (similar to real life);

- wikis (e.g. Wikipedia): websites that enable users to
edit and publish easily documents (interlinking pages)
using a simple language and a web browser.

- widgets/badgets/gadget buttons: small applications that
can be easily shared or embedded in other sites.

(KAPLAN and HAENLEIN 2010; RYAN, 2014)

IMPORTANCE OF SOCIAL MEDIA
IN MARKETING STRATEGY

In the last few decades, communication needs and habits
have been drastically changed - the rapid expansion of the
Internet has shifted the focus from the use of traditional media
tools (such as TV, radio, newspapers etc.) to exploiting of
opportunities offered by the online world (especially social
media) regardless of location and industry. In this paper
traditional communication methods mean the typical ATL
and BTL tools - such as television, radio, newspapers, PR,
DM, POS, newsletters and traditional online communication
(web 1.0) - while social media or web 2.0 applications will
be categorized as the new way for marketing communication.
Table 1 represents the main differences between traditional
media and social media:

Internet users - especially young people — prefer the online
opportunities and platforms offered by the Internet against
traditional media. During its 15-year history, online social
media has reached its current situation, when it has become

the distributor of information, ideas and different works and
has merged the functions of traditional media. Due to the fact
that interactive content of social media is created by its users
it seems to users a more democratic way of communication
that emphasizes individuals, group affiliation and immensity
of views. In addition to its main advantages, the speed is what
makes it more consistent with the needs of young generation
than traditional media (NMHH, 2017).

Because of the above-mentioned characteristics as
advantages of the social media, it has become more and
more important in marketing communication. Although
KOT et al. (2016) state that the mostly used medium to find
information about a product and the execution of purchase is
the search engine and social networks do not have a significant
effect to the customers’ purchasing decisions, different web
2.0 applications can be effectively used in case of online
communication campaigns. The emergence of costumer-
to-costumer communication has made it possible for one
user (individual or organization) to share information with
hundreds or thousands of other people (MANGOLD and
FAULDS 2009). Hence, the appearance and spread of social
media has made it necessary to rethink the original marketing
promotional mix. MANGOLD and FAULDS (2009) created
a new paradigm presents the power and impact of discussions
and consumer using social media - showed by Figure 1.
Nowadays there are some relevant trends that are representing
in this new paradigm. One of the most important facts is that
Internet has become a mass media opportunity - consumers
use Internet for searching and sharing information, contacting
with each other, reviewing the feedback of other people, etc.

Table 1 Differences between traditional media and social media

monologue;

Interactivity

= Static;
= Only search and browse.

= Fix deadlines (e.g.
schedules;
= Structured information sharing;

press,

Information
sharing

information,
content.

= One-way (one-to-many) communication /

= Connectivity — only informing the users;
Less opportunity for misinformation;

V)

= Centralized process for information;
= Organization has control on the flow of =
users can only read the

= Many-way (many-to-many)
communication / dialogue;

= Interactivity — engaging the audience;

= More dangerous - opportunity for
misinformation;

= Dynamic;

= Also publish and subscribe.

and = Flexible and quick information sharing;

= Unstructured information sharing;

= Decentralized process for information
distribution;
Users may have the control on the flow of
information — they can also write and edit,
not only read the content.

Source: Mangold and Faulds 2009
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Moreover, consumers’ media usage habits also have been
changed - they have more control over their media consumption
through social media as they turned away from opportunities
offered by traditional media. In the last few years use of social
media has become to influence the people’ decision making
process -social media can enable organizations to change
their consumers’ decisions and behaviors. This phenomenon
is due to the fact that social media has become more and more
credible source of information.

Figure 1 New communications paradigm
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Source: Mangold and Faulds 2009

The study performed by SOCIAL MEDIA EXAMINER
(2016) also confirms that social media marketing has become
an important pillar for businesses. Major findings are listed
below:

Video has become essential — a significant 60% of
marketers use video in their marketing activity and 73% plan
on increasing their video use. Moreover, live video is a hot
topic - a significant 50% of marketers plan on using live video
services such as Facebook Live and Periscope, and 50% want
to learn more aboutlive video;

Snapchat is on a growth trajectory - although only 5% of
marketers are using Snapchat, 16% plan on increasing their
Snapchat activities and 28% of marketers want to learn more
about Snapchat;

The domination of Facebook is continuous - it is the
most important social network for marketers. When asked
to select their most important platform, 55% of marketers

chose Facebook, followed by LinkedIn at 18%. Plus, 67%
of marketers plan on increasing their Facebook marketing
activities;

Facebook and YouTube hold the top platforms for future
plans - at least 63% of marketers plan on increasing their use
of these particular social media sites;

Many marketers are unsure about their Facebook
marketing - a significant 40% of marketers don’t know if
Facebook traffic has declined in the last 12 months and 35%
aren’t sure if their Facebook marketing is effective;

Facebook ads dominate — 86% of social marketers
regularly use Facebook ads;

Tactics and engagement are top areas marketers want
to master - at least 90% of marketers want to know the
most effective social tactics and the bestways to engage their
audience with social media.

According to the research about the Internet usage
by the individuals in Hungary, National Media and
Infocommunications Authority (NMHH) states that in 2016
(as in 2015), 95% of the analyzed population (at least 16 years
old Internet users who use the Internet weekly) visited social
networking sites at least once a week during the previous half
year of the research. Based on its research the domination of
the two market leaders — Facebook and YouTube - is obvious
in Hungary, thus the popularity of the other social media
applications is very low. Facebook was visited by 5.1 million
users weekly, followed by YouTube with 4.3 million users
and the others with 2.9 million users. The most relevant
and serious growth was reached by Instagram in 2016 while
Pinterest has likely become to catch up. It is interesting fact
- compared with the US - Twitter did not manage to reach
the critical mass in Hungary which would be essential for a
significant growth (NMHH, 2017).

Although it is obvious that use of different social media
applications is continuously increasing in the European Union
- as can be seen in Figure 2 - , only 36% of enterprises (for
example restaurants) used these type of diverse marketing
communication tools in 2017. Furthermore, it is noticeable
that 26% of enterprises in the EU used only one of the four

Figure 2: Enterprises using social media in the European Union (% of enterprises)
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types of social media. Hence, there is a great market potential
in social media usage especially in Hungary (EUROSTAT,
2017).

It is also important to distinguish the purposes for which
enterprises were exploiting social media in 2017: it might be to
reach its customers, business partners or other organizations;
or it might be for communication inside the enterprise or for
specific purposes such as to recruit employees. Based on the
Eurostat Statistics (2017) Figure 3 demonstrates that 40 % of
EU enterprises used social media to develop the enterprise’s
image or market products. The second main reason for using
social media (only 27 %) is to obtain or respond to customers’
opinions, reviews or questions. As concerns communication
inside the enterprise, 13 % of enterprises reported to have
used social media to exchange views, opinions or knowledge
within the enterprise (EUROSTAT, 2017).

GASTRONOMY AS A SCIENCE

The importance of gastronomy as part of tourism is
continuously increasing day-by-day. This fact is verified by
the Committee on Culture and Education of the European
Parliament who approved a motion for European Parliament
Resolution on the European gastronomic heritage in 2014:
cultural and educational aspects. “It recognizes the importance
of food and gastronomy as artistic and cultural expression
and fundamental pillars of family and social relationships”
(CAVICCHI and CIAMPI STANCOVA 2016).

According to IVANOVIC et al. (2008) gastronomy is
part of the experience economy. Recently, due to the strong
competition and spread of mass tourism, the communication
of hotels and restaurants is influenced not only by different
marketing strategies such as STP (segmentation, targeting and
positioning) marketing but also by those guests and partners
who can add value to their businesses. Gastronomy is not easy

to define, as can be seen from the huge number of definitions
determined by the different Authors. A simple and easily
manageable explanation of gastronomy is that it is concerned
with the enjoyment of food and beverages. However, for the
gourmet and gastronome, it essentially requires a broader
definition: this is the enjoyment of good food and good
beverage, in good company.

Based on the definition and classification of gastronomy
written by IVANOVIC et al. (2008) the following types of
gastronomy can be distinguished:

Practical gastronomy: contains the practice and study
of the preparation, production and service of the different
foods and beverages, from different countries around the
world, i.e. the cuisines. If we mention practical gastronomy
we also think about the techniques and standards involved
in the conversion of raw produce into aesthetic, nationally,
regionally and culturally specific edible products, complete
dishes and menus (MORGAN, 2006). It is such an area
where the chef and the food and beverage professional can
be supremely active and creative.

Theoretical gastronomy: supports practical gastronomy
with a process approach, focused on recipes, cookery books
and other writing. It records various procedures and methods
that must be carried out in order to maximize the productivity
and success.

Technical gastronomy: it is more than knowledge of
specifications for plant and machinery, and how they can
effect productions and service. Technical gastronomy is a line
between the small-scale operation and mass manufacture. It
is also about the evaluation of convenience foods, new and
evolutionary plant, newer production methods such as sous
vide, and the skills and equipment required to place these into
production and safely monitor performance of them over trial
periods. Research and development technicians, development
chefs and food scientists, operational specialists, consultant

Figure 3: Enterprises using social media, by purpose of use (% of enterprises)
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chefs and group chef executives work in this area.

Food gastronomy is dealing with food and beverages and
also their genesis. Fundamentally, the role of wine, and other
beverages, in relation to food is to harmonize, in order to
maximize the enjoyment.

Gastronomy therefore provides a platform for a better
understanding of how food and beverage resources are used
in a particular situation. Through gastronomy it is possible to
build a picture of the similarities of different approaches used
in diverse countries and cultures. (IVANOVIC et al. 2008)

Gastro-tourism is a relatively new concept - it is a novel
form of cultural tourism, which focuses on the values of
local communities and blends the exploration of local and
regional traditions, as well as the treasures of gastronomy
(UNWTO, 2012). Due to the global recession Hungarian
restaurants had to find new strategies for the new challenges
in order to increase the number of guests and stay competitive
- they have become to exploit the opportunities offered by
the gastro-tourism. In Hungary, the restaurants sub-sector
is the largest in terms of enterprise numbers, turnover and
employment in the hospitality sector. Restaurants accounted
for 49% of all hospitality sector turnover in 2010, and 54% of
all employment. However, the circumstances of restaurants is
relatively difficult in Hungary - due to the financial crisis local
population became to decrease their expenses, and there was
a radically decline in the rate and absolute number of local
guests in the restaurants. For example a report written by AC
Nielsen states that the highest rate of population who never
goes to restaurant is in Hungary (17%), and only 28% of the
total population goes there at least once annually (compared
with 68-78% in France) in the European Union (BARNOTH,
2014). On the other hand, the development of gastro-tourism
is not enough, restaurants sector should reach also the local
people. The home and office food delivery business model
have been identified as a key area of opportunity going
forward, due to the development of IT and telecommunications
capability - such as the different social media applications
(ERNST&YOUNG, 2013).

RESEARCH HYPOTHESES

In this part, we first would like to address the role of
social media in Hungary regarding gastronomy industry and
see what kind of restaurants are preferred by social media
users. Moreover, we will discuss about the gender and focused
group. In general, the following 3 hypotheses are presented:

H1: Social media have a huge impact on the guest’s
decision making processes regarding gastronomy industry
in Hungary.

H2: Social media users are sensitive to prices while they
are looking for their preferred restaurants in Hungary.

H3: There is a difference between genders in terms of
social media in gastronomy industry in Hungary.

Research methodology

In the first step, we undertook a conceptual exploration
of the relationship of social media and gastronomy industry
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by means of a systematic review of academic literature. In
the second step, this research did quantitative analysis by
considering the entire hypothesis based on the designed
questionnaire by marketing experts work in a marketing
consultant company. This company basically has ordinary
registered marketing participants and the questionnaire was
distributed among them.

In fact, we are looking for certain relationships and
the differences among groups in this research. Therefore,
“hypothesis testing” is the purpose of this study. Among
different types of data-collection methods, we collected data
from regular participants by conducting an “internet-based
survey questionnaire” which participants were asked to answer
the questionnaire which includes 37 different questions.
Some of them are open questions and the rest of the them
are designed using 4 Likert scale which determine importance
with answers of the following type: very important, relatively
important, less important, not important.

In addition, time horizon is “one-shot”, because data
are gathered just once from 20th of May till 10th of June.
Moreover, none of the variables were manipulated, so the
extent of researchers’ interference is “minimal”.

The collected data were analyzed using demographic
analysis and descriptive analysis in order to test the hypotheses.

Data analysis and results

In order to reach our objectives, through the Epanel which
was created by the online marketing consultant company as
already mentioned. For this research, a total of 256 different
users with different ids have participated in the survey.

Table 2 presents some of the demographic results such as
gender, place of residence and age range.

Table 2 Demographic results

Table 3. Demographic results
No. of participants
Gend Men 36
Women 200
Total 256
Budapest 100
Place of Country side 38
residence City 92
Town 26
Total 256
Under 20 8
21-30 92
31-40 64
@ range
A £ 41-50 54
51-60 25
Above 61 13
Total 256

Source: own edition (2017)
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As Table 2 shows, mostly women participated in this
survey and the main reason was, this topic is more popular
among the females according to the manager of the marketing
consultant company.

HYPOTHESIS 1:

As already mentioned, the main objective was to study
the role and impact of social media in Hungary regarding
gastronomy industry. Out of the 37 questions 11 questions
were included in the questionnaire to test this hypothesis.
Descriptive analysis was done and as Figure 4 shows, just
for 14% of participants highly preferred to refer social media
in order to find a proper restaurant is important in Hungary.

Figure 4 Participants ratio’s sensitiveness regarding using social media
during decision making process

Relatively
Important
31%

Source: own edition, 2017

Unlike our expectations, most of the participants didn’t
look for information when they are surfing on the net in order
to find their preferred restaurants. Therefore, first hypothesis
is rejected.

HYPOTHESIS 2:

One of the controversial questions which made our mind
busy was what types of restaurants people prefer when they
are looking for through different types of social media. In
order to find the right answer, four questions based on their
salary, how much they are willing to spend in an occasion,
frequency of going to a restaurant and finally how they
categorize different types of restaurants were asked. Table
3 illustrates how our Hungarian participants categorized
restaurants based on expenses.
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Table 3 Types of restaurant
Cheap Medium High Class Luxury
Less than 5000 | 5000-10000 | 10000-15000 | More than 15000
HUF HUF HUF HUF

Source: own edition (2017)

As already mentioned, 55% of respondents did not care
of the information in social media about restaurants and
gastronomy industry in Hungary. In order to avoid any kind of
biases and for checking the second hypothesis, those answers
were extracted which belong to people who care very or
relatively important to the information in different types of
social media. Results are shown in Figure 5 for those who care
very important and in Figure 6 for those who care relatively
important.

Figure 5 Preferred restaurants ratio based on those who care important
to data in social media

Lusxury
4%

Medium
48%

Source: own edition (2017)
Figure 6 Preferred restaurants ratio based on those who care relatively
important to data in social media

Luxury
4%

Medium
47%

Source: own edition (2017)
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As Figure 5 and 6 show, those participants who are willing
to find a proper restaurant through different types of social
media, they prefer medium and cheap ranges ones. According
to this result, second hypothesis is accepted.

HYPOTHESIS 3:

Which gender is willing to surf on the net more than the
other in order to find a proper restaurant? For analyzing
this hypothesis, just 45% of the respondents’ answers were
used again based on 5 different questions in the designed
questionnaire. Those answers which belong to people who
care and trust very or relatively important to the information
in different types of social media. Figure 7 belongs to those
who care very important and Figure 8 relates to respondents
who care relatively important.

Figure 7 Gender classification for those who care very important to
data in social media

Source: own edition (2017)

Figure 8 Gender classification for those who care relatively important
to data in social media

Source: own edition (2017)
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As already mentioned in the literature, women are using
social media more frequently than men. Based on the results
from our survey, women are more sensitive to the information
concerning gastronomy industry and they trust more than
men to different types of social media. Consequently, third
hypothesis is also accepted.

CONCLUSION

Despite the many threats and various weaknesses it
possesses, there is no doubt, that social media usage is
growing rapidly and it is gradually influencing our life and
decisions. As gastronomy industry has several specialties, the
use of social media is a relatively new challenge in this field.
Based on the literature review it is essential to mention that
there are no sophisticated and fully-developed methods of
social media usage in gastronomy industry, however, based
on the continuously increasing number of researches it is
obvious that different actors are looking for new opportunities
and ways to understand the changing needs and habits of
consumers. The new challenges caused by global recession
and innovations of information technologydemonstrate the
need to use social media in different types of organizations
for example in gastronomy industry - this IT tool is the most
effective way for knowledge transfer in all sectors in the 21%
century. This study is intended to contribute to the application
and necessity of social media in the special area of gastronomy
industry and also the development of research methodology.
Based on the survey the following conclusions were also listed:

It seems our participants who can be a sample of
Hungarians don’t care so much to the social media information
about the gastronomy industry, specially choosing a restaurant
in Hungary and it’s totally unlike the results which done by
researchers in western countries.

The social media information are referred, when people
are looking for a restaurant in the range of 5000-10000 HUF.

Women are willing to get information through the social
media in the scope of gastronomy more than men.

As a recommendation, restaurants should focus of the
group of women who can be reached effectively through the
different social media applications. Ranking of the restaurants
was also recommended in order to advertise and communicate
effectively through social media applications:

Cheap restaurants. Less than 5000 HUF

In the range of 5 000 - 10000 HUF

In the range of 10 000 - 15000 HUF

Luxury restaurants: More than 15000 HUF

Results and implications of analysis need further empirical
confirmation, hence a representative research is planned in
future work, which examines deeply the consumers’ restaurant
choosing habits and also the social media usage of different
types of restaurants in Hungary.
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Abstract: World meat production is anticipated to stagnate in 2016, rising by a mere 0.3% to 320.7 million tonnes. Increases in output are ex-
pected in the United States, Brazil, the EU, India and the Russian Federation, while reduced production is foreseen for China, Australia and South
Africa. Global meat trade is forecast to recover in 2016, growing by 2.8% to 30.6 million tonnes, which would represent a return to trend, after
a fall in 2015.

World production of pig meat in 2016 is forecast to decrease marginally, by 0.7% to 116.4 million tonnes, thus registering a second year of virtual
stagnation. As in 2015, lower output in China, which accounts for almost half the world total, is the main reason for the slowdown. An unfavour-
able feed-pork price ratio in the country and new environmental regulations have caused farmers to reduce breeding sows, stalling growth. China’s
production is projected to be 54 million tonnes, down 2.5% from the previous year. Elsewhere in Asia, the Philippines and Vietnam could boost
output. Also, production in Japan and the Republic of Korea may expand, as the industry recovers from outbreaks of PED, which reduced piglet
numbers in the previous two years. Recovery from the effects of PED has been faster in the United States, where a second year of growth is antici-
pated, when production could increase by 1.9% to a record 11.3 million tonnes. Output in Mexico also continues to recover, following a PED out-
break in 2014, and may rise in 2016 by 2.0% to 1.3 million tonnes. Pork meat trade could experience a second year of growth, increasing by 4.4%
to 7.5 million tonnes — a record level. Lower international prices have stimulated trade. Most of the principal importing countries are anticipated
to increase their purchases, including Mexico, China, the Russian Federation, the United States, Japan, the Republic of Korea and Australia.
In response to rising demand, exports are projected to grow, in particular those of the United States, Canada, the EU and Brazil (FAO, 2016).
Summarizing, in this study we wish to examine how evolve the world pork meat production, trade and consumption, and to demonstrate the main
consuming countries, highlighting the role of China, as it is the most populated country in the world with its 1.4 billion inhabitants.

Keywords: meat production, trade pig sector, pork meat.
(JEL Code: Q13, Q12)

INTRODUCTION

Pork meat has played a major role in human food for
thousands of years. Its production and consumption are
related to the development of the production culture of
agriculture. During the course of history it can be observed
that with the increase in the level of agricultural production,
the consumption of pork was also increased. Pig breeding is
an outstanding livestock sector in every continent. Although
many cultures do not consume pork (e.g. Mohammedans, Jews)
according to their religious laws, but the pig livestock sector
is the largest number in the world (BALOGH et al., 2000).

The market situation for the (pork) meat sector is generally
characterised by high nominal output prices, underpinned on
the demand side by rising incomes from rapid growth in the
developing countries, and on the supply side by high input
costs, notably for feed grains, energy related inputs and labour.
The combined effect of higher output prices and increased
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production costs tend to favour production in developing
countries, where low input production systems prevail. Meat
production growth has slowed, notably for poultry which in
the past has experienced the highest rates of output increases.
Meat demand in developing countries continues to be strong
as higher incomes and urbanisation lead to food consumption
changes favouring increased proteins from animal sources in
diets. Consumption levels have risen substantially in many
emerging economies, particularly in China and other fast
growing Asian countries in the last decade (OECD, 2016).
This is the reason why we examine in detail the world pork
meat market, because at present and in the future it will be
one of the most important meat types in the human nutrition.

MATERIAL AND METHODS

This publication contains tables, figures and explanations
in structure: production, trade (export and import data),
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and consumption — as mentioned in the title .The current
publication examines the role of pig meat in different countries
of the world. To illustrate and describe the production, trade
and consumption of pork, several databases were used.
To demonstrate the world market for pig meat and on the
European path we used reports of the USDA (United States
Department of Agriculture), of the OECD, of the FAO (Food
and Agricultural Organization of the United Nations), of the
EUROPEAN COMMISSION. The data for the EU-28 were
extracted from EUROSTAT database. Tables and graphs of this
publication have been prepared on the basis of the publications
materials and databases mentioned above.

RESULTS AND DISCUSSION

Pig meat production is 117 million tonnes in 2015, projected
to grow 1.4%, reaching 127 million tonnes to 2025, or 36% of
the world’s meat supply (OECD-FAQ, 2013). Table 1. represents
the pork meat production, trade, utilization in 2015 and 2016
in the world.

Table 1: World pork meat production, trade, utilization (2015-2016)
1000 tonnes, carcass weight equivalent

Production Import Export Utilization
Countries

2015 | 2016 | 2015 | 2016 | 2015 | 2016 | 2015 | 2016
Asia 66425 | 65181 | 3957 | 4107 | 220 | 200 | 70410 | 69 133
China 55392 | 54017 | 1583 | 1661 | 127 | 102 | 57078 | 55617
Japan 1254 | 1280 | 1286|1325 2 | 2 | 2545 | 2605
Aftica 1365 | 1364 | 302 | 303 | 33 | 34 | 1635 | 1632
Ceniral 1840 | 1869 | 1048 | 1147 | 158 | 178 | 2730 | 2837
America
Mexico 1323 | 1349 | 845 | 930 | 137 | 157 | 2030 | 2123
South 5662 | 5769 | 192 | 188 | 864 | 948 | 4990 | 5009
America
North 13172 | 13424 | 853 | 884 |3353(3533| 10617 | 10786
America
USA 1121 | 11334 | 605 | 647 |2164]2262| 9510 | 9731
Canada 2051 | 2090 | 244 | 233 |1188]1272] 1103 | 1051
Europe 28266 | 28276 | 538 | 598 |2545|259 | 26260 | 26279
European 1 03354 | 23279 | 13 | 12 |2416|2488| 20951 | 20803
Union
Russia 3069 | 3139 | 415 | 478 | 34 | 35 | 3450 | 3582
Oceania 508 | 520 |302 | 327 |35 |36 | 776 | 811
World 117239 | 116402 | 7193 | 7554 | 7208 | 7525 | 117 418 | 116 487

Source: own construction from FAO database, 2017

We can see in Table 1. the production of pork in 2015 is the
highest in Asia (66 425 thousand tonnes), including China’s
largest production (55 392 thousand tonnes). Production
of Japan is negligible. But from another point of view, it is
interesting to note, that Japan alone produces nearly as much
as the African continent. Japan imported the same amount of
pork than it produces. Much of the production data of Central
America (1.84 million tonnes) comes from Mexico (1.3 million
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tonnes). In South America’s production we can mention the
pork meat production of Brazil (3.5 million tonnes), Chile
(524 thousand tonnes) and Argentina (475 thousand tonnes).
In North America the pig meat production gives the United
States of America (11.1 million tonnes) and Canada (2 million
tonnes). China has the biggest rate in the table, the second
highest pork production has the European Union (23.3 million
tonnes). Russia’s pork production (around 3 million tonnes)
means almost as much as two other continents: Arica and
Central America.

According to the FAO’s 2016 forecasts, total meat
production in the world will increase to 320.6 million tonnes,
including pork production (116.4 million tonnes), which will
continue to represent the highest share, but poultry production
(116.2 million tonnes) is close to pig meat and it is projected
to even exceed it in the coming years (FAO, 2016). According
to the mid-term projection of USDA by 2025, USA pig meat
emissions can reach 12.6 million tonnes by 2025.

The TOP-10 countries are playing the most important role
in the global pork meat production that is demonstrated in
the Figure 1. According to the available data, the share of the
TOP-10 producer countries is app. 88% form the global pork
production. We have to highlight the role of China, because its
share (46%) is higher than EU and the US production together.

Figure 1: Share of Top-10 pork-producing countries from the global
production
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Source: own construction from USDA FAS, 2017; FAO, 2017 in print
Anonymous 1.

Pig meat production will also grow after 2016, driven by
China, where herd size is expected to stabilise after years
of substantial reductions (a drop of 25 million pigs between
2012 and 2015). Another factor contributing to China’s output
expansion in the coming years is further consolidation of the
pork sector (OECD-FAO, 2016).

Trade in pig meat in 2016 is expected to experience a
second year of growth, increasing by 4.4 to 7.5 million tonnes
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—arecord level. Lower international prices have stimulated
trade (FAO, 2016).

Among the largest pork exporters, the European Union
(2.4 million tonnes) can be mentioned, followed by the United
States (2.1 million tonnes) and Canada (1.2 million tonnes).
From the forecast of OECD-FAQ, 2013 the United States would
see the most significant increase in pork export volume by
2022 followed by the European Union, Canada, and Brazil.
EU exporters have adjusted to the 2014 Russian Federation
embargo by seeking alternative markets, in particular in Asia,
especially China. Conversely, Brazil, which was not subject
to the ban, has experienced a substantial rise in exports to
the Russian Federation, which, as a single destination, may
constitute as much as half of Brazil’s external sales of pig meat
in 2016 (FAO, 2016).

The largest importing countries are China (1.5 million
tonnes), Japan (1.2 million tonnes), Mexico (0.8 million tonnes),
USA (0.6 million tonnes) and Russia (0.4 million tonnes).

The largest consumer of pig meat is China (57 million
tonnes), EU member states (20.9 million tonnes) and USA (9.5
million tonnes). China is the largest producer of sheep meat
and pig meat in the world, yet also imports large amounts of
both types of meat. Over the next decade, China is projected
to further increase its domestic production of meat as well as
it imports (OECD-FAO, 2016).

Below are the 15 countries that exported the highest dollar
value worth of pork during 2016: Germany: US$4.3 billion
(15.9% of total pork exports), United States: $4.2 billion
(15.5%), Spain: $3.6 billion (13%), Denmark: $2.6 billion
(9.6%), Canada: $2.4 billion (8.7%), Netherlands: $1.8 billion
(6.5%), Brazil: $1.3 billion (4.9%), Belgium: $1.3 billion
(4.8%), France: $878.6 million (3.2%), Poland: $837 million
(3.19%), Ireland: $483.8 million (1.8%), Mexico: $432 million
(1.6%), Austria: $409 million (1.5%), Chile: $372.8 million
(1.4%), Hungary: $355 million (1.3%). The listed 15 countries
shipped 92.8% of all pork exports in 2016. Among the above
countries, four increased the value of their pork exports since
2012: Ireland (up 26.9%), Spain (up 18.4%), Mexico (up 13.3%)
and Brazil (up 0.1%). The other 11 countries posted declines
in their exported pork sales led by: France (down -27.7%),
Belgium (down -24.7%), Denmark (down -21.4%) and Austria
(down -20.2%) (WORKMANN, 2017).

If we look at the Table 1. again, we can see that China,
the European Union and the United States are most likely to
determine the world market for pork, whether it is production,
trade or consumption. These three countries account for 76%
of world market production and 74% of consumption. It is no
coincidence that per capita consumption of pork is the highest
in these countries.

Further analysing China’s pork production and
consumption, we can conclude, that in China not only the
production, also the consumption shows increasing tendency
(Graph 1). The forecasts show that after the stagnation in 2016,
2017 has started with a slow growth, driven by population
growth and increased demand for pork meat. For 2020 the
production and consumption level will reach 60,000 tonnes.
Consumption continues to exceed production, which is already
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the case since 2011. Overall, from Figure 2. it can be stated
that the production and consumption of 2025 will be about
three times higher as in 1990s, which means enormous growth.

Figure 2: China pig meat production and consumption (1990-2025)
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Source: own construction from OECD database, 2017

The swine industry strives to continually improve
production capacity over time in China. China is an emerging
major player in the world pork market. In 2014, domestic
production and consumption reached historical highs
(Figure 2.), representing over 45% of world totals. China’s
market presence is not only due to its leading position in
pork production, but also increasingly due to the volatility
it introduces to global trade balances and prices through
import fluctuations. Over the past decade, China’s domestic
production and consumption has been increasing, although
net trade has oscillated significantly (FAO, 2016).

It has already been stated that the European Union is
the world’s second largest producer of pork and the largest
exporter. In the past 10 years, a slight decrease in the total
number of pigs was observed in the European Union, due
to low profitability and economic regulation, which had a
negative effect on small farms. A similar trend is expected
in the coming decade, pork production will only grow to a
small extent (Figure 3).

Figure 3: EU pig meat production and consumption (1990-2025)
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Source: own construction from OECD database, 2017

From EUROSTAT, 2017 in 2015, the livestock population
in the EU-28 was composed of 148.7 million pigs, it was

ISSN 1789-7874




108

Istvan Sziics - Viktoria Vida

approximately 1.7 times as high as the population of cattle.
The largest pig population is in Spain (28 367 thousand pigs),
significant proportion of the EU’s pig population still in
Germany (27 652 thousand pigs). The number of pigs in France
has been steadily decreasing since 2005. While in 2005 there
were 15 123 thousand pigs, it dropped by 13% by 2015, while
last year France’s pig population was only 13 307 thousand
pigs. The number of pigs in Denmark (12 702 thousand pigs)
and in the Netherlands (12 453 thousand pigs) is constantly

increasing.

Table 2: The EU’s pork meat production by country (2005-2015)

1000 tonnes

g

£ |g|g|lslglg|s|z|8|g|2|.
g S| S| S| S| S|l |
2 Q|| ||| |ala|a|a|A
Q

Austria | 509 | 505 | 531 | 526 | 533 | 542 | 544 | 530 | 528 | 526 | 528

Belgium [1013|1006|1063|1056{1082|1124|1108|{1110{1131(1118|1124

Bulgaria | 75 | 75 | 76 | 47 | 38 | 37 | 48 | 49 | 52 | 54 | 61

Croatia | 135|137 (156|148 | 78 | 89 | 88 | 86 | 80 | 69 | 73

Cyprus | 55 | 53 | 55 | 59 | 58 | 57 | 55 | 52 | 49 | 43 | 43

Czech

Rep 380 | 359 | 360 | 336 | 285 | 276 | 263 | 240 | 234 | 236 | 228

Denmark (1793 (1749(1802{1707|1583|1666(1718|1604 | 1589|1594 |1599

Estonia | 38 | 35 | 38 | 40 | 31 | 32 | 33 | 36 | 37 | 41 | 42

Finland | 204 | 208 | 213 | 217 | 206 | 203 | 202 | 193 | 194 | 186 | 192

France |2274(2263(2281(2277|2004|2010(1998|1957(1939{1944|1968

Germany (4500 (4662 (4985|5114 (5241|5443 (5598|5459 (5474 (5507|5562

Greece | 130|123 122 | 119|118 | 114 [ 115 | 115|109 | 96 | 90

Hungary | 454 | 489 | 499 | 460 | 389 | 416 | 387 | 346 | 337 | 369 | 409

Ireland | 205 | 209 | 205 | 202 | 196 | 214 | 234 | 241 | 239 | 254 | 276

Italy 1515|1556 {1603 1606|1588|1633|1570|1621{1625(1328|1486

Latvia 38 | 38 |40 | 41 | 25|23 |23 |24 |26 |28 |29

Lithuania| 106 | 106 | 99 | 76 | 41 | 55 | 59 | 59 | 67 | 67 | 66

Luxem-

11|10 10| 10| 9 10 | 10 [ 10 | 11 | 12 | 12
bourg

Malta 9 8 8 9 7

Netherl. [1297(1265[1290(1318|1275|1288(1347|1332{1307 (1371|1456

Poland 1926|2071 (2091|1888|1608(1741{1811|1695|1684|1838|1906

Portugal | 327 | 339 | 364 | 381 | 373 | 384 | 384 | 362 | 346 | 360 | 377

Romania | 466 | 468 | 491 | 455 | 222 | 234 | 263 | 282 | 308 | 325 | 330

Slovakia | 140 [ 122 | 114 [ 102 | 70 | 69 | 57 | 54 | 52 | 34 | 45

Slovenia | 32 | 34 [ 33 | 31 | 24 | 25 (23 |21 |19 | 20 | 20

Spain 3168|3235(3439(3484(3291(3369|3469|3466 3431|3620 {3855

Sweden | 275|264 | 265 | 271 | 261 | 263 | 256 | 233 | 234 | 236 | 234

United | 206 1 607 | 739 | 740 | 720 | 772 | 806 | 825 | 833 | 862 | 898

Kingdom

Source: own construction from EUROSTAT database, 2017
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The quantity of pig meat produced in the EU-28 stood at 23.0
million tonnes in 2015. Cultural/religious particularities may
explain many of the differences observed in their structure of
livestock rearing and meat production. For example, Turkey is a
largely Muslim country and as such many of its citizens abstain
from eating pork. The same is true in some of the Balkan countries,
for example, in parts of Kosovo, Bosnia and Herzegovina and
Albania (EUROSTAT, 2017).

This is the reason why in Table 2. we concentrate only the
European Union members pork meat production in 2005-2015,
not the whole Europe.

According to Table 2. among the EU Member States, the three
largest producers are Germany (5.5 million tonnes), Spain (3.8
million tonnes) and France (1.9 million tonnes) in 2015. There is
a minimum difference between France and Poland (1.9 million
tonnes) pork production, followed closely by Denmark (1.6 million
tonnes), the Netherlands and Italy (1.4 to 1.4 million tonnes).
Hungary is the 11th place in the ranking. With 150 million pigs and
ayearly production of about 22-23 million tonnes carcass weight the
EU is the world’s second biggest producer of pig meat after China
and also the biggest exporter of pig meat and pig meat products. The
EU has a self-sufficiency of about 111% and exports about 13% of
its total production. Most of the EU’s pig meat exports go to East
Asia, in particular China (EUROPEAN COMMISSION, 2017).

In Figure 4. we compare China and the European Union export
and import data. The export data of the European Union are seen
from 1995, the other data are from 1990. Based on the OECD data
that the EU, as the world’s largest exporter of pork has doubled the
export data from the year 2000 by 2016. In the future, there will be
a slowly growing trend until 2025 when it reaches 2400 thousand
tonnes. The import of pork meat in the EU is negligible, it does
not reach 20 thousand tonnes. China’s pork meat export is also at a
lower level, it is around 300 thousand tonnes, and it will be slightly
reduced in the future. The pork meat import of China started to
grow from 2008, and China maintained the increasing trend from
this year. The majority of EU pork meat exports transported to
China and Hong Kong.

Highly populated Japan and China incurred the highest deficits
in the international trade of pork. In turn, this negative cash flow
highlights Japan’s and China’s competitive disadvantage for this
specific product category but also signals opportunities for pork-
supplying countries that help satisfy powerful Asian consumer
demand (WORKMAN, 2017).

Figure 4: China and EU pig meat export and import (1990-2025)
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Source: own construction from OECD database, 2017
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Considering the export-import data of EU, it can be
concluded, that almost half of the export delivered to
China. Another major target markets were Japan and Hong
Kong, Japan 10%, Hong Kong rose 31% in exports. In the
future, we can expect significant changes, because on 6
July a consensus was reached on the Japan-EU Economic
Partnership Agreement (JEEPA). The terms of the agreement
offer significant benefits to the European pig meat industry, as
Japanese tariffs on EU imports will be cut significantly. Pig
meat is already the primary EU agricultural export to Japan.
For UK producers, Brexit will prevent the full benefits of this
trade deal from being felt directly. Nonetheless, if the close
trading relationship between the UK and EU is maintained,
any boost to demand for EU pork, and support to prices, could
also be felt here in the UK. For example, Denmark is the
largest EU supplier to Japan and some of the cuts are similar
to those shipped to the UK (WILKINS, 2017).

After we analysed the production and trade of pork meat,
we can move up to the consumption of pork. Table 3. shows
the total consumption of meat in the world by meat type. The
most consumed meat in the world is poultry, far behind the
pork (there is exactly 1 kilogram of difference between the
two meat types in 2015). The third most popular type of meat
is the beef and veal (6.43 kilogram/capita/year), this is half of
the pig or poultry consumption. The sheep meat consumption
is very low (eight times less than poultry consumption, and
more than seven times less than pork consumption), because
it is consumed only in parts of the world more often.

According to the OECD forecast in Table 3. we can see
stagnation in case of the pork, the beef and veal and the
sheep meat, the kilogram/capita/year consumption increasing
negligible from 2015 to 2025. Only poultry meat shows a nearly
1 kg increase in the future from 13.4 kilogram/capita/year to
14.2 kilogram/capita/year. One of the main reasons for this may
be that, the world’s population grows in those countries where
the consumption of pork is subject to religious restrictions,
therefore, the poultry comes to the fore.

Table 3: World meat consumption (facts and forecast: 2015-2025)

Kg/capita/year!
[=]
g
= 7g} O ™~ 0 o) o — N ) < e}
— — — — — — [ (] [\ [ [a\] (]
o) o (=) (=) (=) [e] S S S [ [ [
& N N N N N N N [\l N N N
<
Poultry
meat  |13,48[13,65 (13,78 13,83 | 13,86 13,93 | 13,98 | 14,03 | 14,09 | 14,14 | 14,20
(rtc)!
fc‘i:;eat 12,48 ] 12,43 12,43 | 12,46 | 12,49 12,50 | 12,51 12,52 [ 12,53 12,54 | 12,54
Beef
and veal | 6,43 | 6,49 | 6,50 | 6,51 | 6,56 | 6,58 | 6,60 | 6,62 | 6,63 | 6,65 | 6,67
(cwe)
Sheep

meat L7012 (4,731 1,75 (1,77 | 1,80 | 1,82 | 1,84 | 1,86 | 1,87 | 1,89
(cwe)

Source: own construction from OECD database, 2017

The level of pork consumption shows significant various

1 c.w.e. is carcass weight equivalent, r.t.c. is ready to cook equivalent.
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by country and region. The next graph (Figure 5.) demonstrate
data of the TOP-20 countries in case of per capita pork
consumption.

Figure 5: Per capita pork consumption in the TOP-20 countries
(kg/capita/year; carcass weight)
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According to the USDA (2017) and FAO (2017) data the
shares of meat types from the global meat consumption is the
next (2015): pork 40.1%; poultry 34.1%; beef 21.0% and mutton/
goat 4.8%.

If we look closer to pork meat consumption data in Table
4., we can see, that in North America the major meat type is
poultry, the second the beef, and only on the third position can
we find the pork meat. In the forecast period (from 2013-2015
to 2025) only poultry meat can show significant growth, in case
of beef and pig meat consumption we can see stagnation, and
consumption of sheep meat will decrease. Latin America and
Caribbean is the same situation.

In Brazil the pork meat consumption is increasing 2
kilogram/capita/year from 2013-2015 to 2025. One of the reasons
for this is the Russian embargo. The EU could not deliver to
Russia, so Brazil taking advantage of the situation, became one
of Russia’s major suppliers. After the restriction was lifted, and
the EU member countries also deliver to Russia, Brazil uses the
remaining pig livestock, and pork meat for boosting internal
consumption.

In Africa the meat consumption level is very low compare
with the other continent. We can see a slight increase of beef and
veal and sheep meat consumption, and the poultry consumption
will stagnate to 2025. The pork meat is the least consumed meat
type, due to religious restrictions (e.g. Jewish, Muslim religions).

In relation to the consumption of pig meat in the EU
Member States, it can be stated that it is high level in worldwide
(nearly 33 kg/capita/ year), also significantly exceeds the world
average (12.5 kg/capita/ year). This is largely due to the fact
that European culture traditionally prefers pork consumption.
According to FAQO’s latest data, the highest pork consumption
in 2013 is in Austria and Germany (51-52 kg/capita/ year) and in
Spain (49 kg/capita/ year), Poland (46 kg/capita/ year), Italy (40
kg/capita/ year), the Netherlands (36 kg/capita/ year), France (33
kg/capita/ year). Overall, the consumption level of pork is high in
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the European Union biggest pig producer countries, an exception
is Denmark, where it does not reach the level of consumption of
25 kg/capita/ year. Not only here, but also in 17 other Member
States, it is not reaching the level of consumption of the EU
average (Belgium, Denmark, Estonia, Finland, France, Greece,
Hungary, Ireland, Latvia, Malta, the Netherlands, Portugal,
Romania, Slovakia, Slovenia, Sweden, United Kingdom).
Each Member States - without exception —reach the world’s
average per capita consumption of pork. Despite these high pork
consumption values, when we look back we can say that in recent
years, consumption levels have fallen in almost every country.
Most of the lost pork meat was replaced by poultry meat because
in the EU there is a general tendency for the consumption of
poultry meat to rise at the expense of pork.

Table 4. Per capita meat consumption by country and region
(facts and forecast)
Kg/capita/year, carcass weight equivalent

. Time
Appellation period Beef Sheep Pork | Poultry
2013-15 | 24,43 0,44 21,14 44,33
North America
2025 24,80 0,39 22,55 48,25
2013-15 | 25,62 0,40 11,36 38,37
Brazil
2025 25,74 0,37 13,13 42,88
Latin America and 2013-15 17,18 0,54 9,51 30,81
Caribbean 2025 17,08 | 0,55 10,33 | 33,76
2013-15 3,90 2,31 0,98 3,90
Africa
2025 3,96 2,40 1,07 3,85
2013-15 10,61 1,83 32,17 22,11
European Union
2025 10,49 1,86 32,36 23,67
2013-15 2,91 1,73 12,81 8,47
Asia and Pacific
2025 3,36 1,99 13,24 9,44
2013-15 4,35 1,63 16,02 10,22
BRICS
2025 4,73 1,94 16,96 11,43

Source: own construction from OECD-FAO Agriculture statistics
database, 2017

In Asia pork being the continent’s most popular protein
source. It can be observed for all types of meat that the
consumption (according to the forecast in Table 4.) is growing.

Per capita pig meat consumption in China was 38 kg in
2012, up 13% in ten years (FAO, 2016). Some studies suggest
refrigerators? have led to an increase in meat purchases by
allowing consumers to store meat longer, making consumption
more convenient and practical. The effects of refrigerator
ownership on home pork meat consumption have not been
widely studied, even though this has been a major trend
in China for many years. The OECD-FAO, 2013 outlook
suggests that meat demand in China will continue to increase
over the next ten years but these projections may over or
underestimate actual growth depending on the net effect of

2 The increase in refrigerator purchases is explained in part by rising
household incomes, but also by subsidised consumer purchases. Purchases
of refrigerators were subsidised in Shandong, Henan and Sichuan Provinces
from late 2007 and were implemented throughout China by early 2009.
Refrigerator ownership has expanded most rapidly in rural areas.
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increased household refrigeration. In rural China, the potential
for increased household refrigeration is still very large. If, for
example, the net effect is positive, there could be a stronger
expansion in future meat demand than might otherwise be
expected based on price, income and diet trends. Greater than
anticipated increases in meat demand would lead to higher
prices of meats in China as well as some combination of
increased meat production, with more use of grain and oilseed
meal in feed, or more meat imports compared to the current
Outlook projections (OECD-FAO, 2013).

Another reason of this high per capita pork meat
consumption is, that pigs have been at the centre of Chinese
culture, cuisine and family life for thousands of years. Pork is
the country’s essential meat. In Mandarin the word for “meat”
and “pork” are the same. The pig is one of the 12 signs of the
Chinese zodiac: those born in that year are said to be diligent,
sympathetic and generous. Pigs signify prosperity, fertility and
virility. Poems, stories and songs celebrate them. Miniature
clay pigs have been found in graves from the Han Dynasty
(206BC-220AD). Historians think people in southern China
were the first in the world to domesticate wild boars, 10,000
years ago. Almost every rural home once had a pig, not least
because, well into the Communist era, the animals were part of
the household recycling system. From trotter to tail, the Chinese
eat the whole hog. Still, for much of China’s history, pigs were a
luxury consumed only rarely, sometimes extremely rarely. That
has changed dramatically. The average Chinese now eats 38
kg of pork a year (roughly a third of a pig), five times more per
person than they ate in 1979. Until the 1980’s 95% of Chinese
pigs came from smallholdings with fewer than five animals.
Today just 20% come from these backyard farms, the other
come from industrial facilities, often owned by the state or
by multinationals, produce as many as 100,000 swine a year.
The government established the world’s first pork reserve (to
support the eating pork), some of it in frozen form and some
the live. This aims to keep pork affordable and reasonably
priced: when pigs become too expensive, the government
releases some of its stock onto the market; if they become too
cheap, the reserve buys more porkers to keep farmers in profit.
Other pro-pork policies include grants, tax incentives, cheap
loans for farms and free animal immunisation - all intended
to boost intensive pig farming and to keep plates loaded high
with Chinese pork. The ambition of China continues to be
to devour as large a slice of the pork pie as possible (LUXI
COUNTY, 2014).

China desire for pork has serious consequences for the
country’s economy and its environment, also for the world.

Among developing countries, Asia continues to occupy
a key position in overall consumption growth. In China, the
world’s largest meal consumer, demand by the livestock sector
(both the poultry and pig industry) is expected to grow at a
slower pace. In most other Asian countries, consumption could
keep expanding at about average rates (FAO, 2016).

In the longer term, in Asia’s fast growing consumption
the principal driver of production is demand, with time lags
associated with biological and technical limits depending on
the type of meat. The demand for meat is determined by many
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factors, including cultural habits and religious observances
These factors do not change much over a decade. For example,
India is largely a vegetarian country, and its per capita meat
consumption is less than 5 kg per capita rw.t. p.a. People in
many countries do not eat pig meat at all. Location also affects
meat demand, as for instance in coastal areas or near large
bodies of water, where the local population may have greater
access and appetite for fish and related products. Countries with
specific types of pasture land and climate may raise more sheep.
Population demographics may also play an important role.
People in cities tend, although not in all cases, to eat more meat
than in the countryside. Countries in fast transition to higher
urban and lower rural populations may see meat consumption
rising more rapidly. Changing age structure affects the
evolution of consumption as older people tend to consume
less than younger people. In the context of globalisation and the
so-called westernisation of diets, key drivers of meat demand
are real prices and incomes (OECD-FAQ, 2013).

Overall, the global demand for meat is growing, but at
different rates in different regions. In Europe and the United
States (the biggest meat producers in the 20th century),
consumption is growing slowly, or is even stagnating. On the
other hand, the booming economies in Asia and elsewhere,
will see around 80% of the growth in the meat sector by 2022.
The biggest growth will be in China and India because of huge
demand from their new middle classes (MEAT ATLAS, 2014).

SUMMARY

Summarizing the production, we can conclude, that China’s
pork production is defining. Alone is larger than Europe’s,
North and South America’s pork production combined. From
this we can conclude that China’s pork production trend has
a significant impact on the world’s production of pork and,
in fact, alone can influence the development of world pork
production (e.g. more than half of the world’s feed crops will
soon be eaten by Chinese pigs).

It has already been established that the European Union
is the world’s second largest producer of pork and the largest
exporter. In the past 10 years, a slight decrease was observed
in the total number of pigs in the European Union, one reason
is the low profitability and economic regulation, which have
a negative effect on small farms. There will be a similar
tendency in the coming decade, pork production will only
grow slightly, the causes are declining prices, environmental
aspects and the expected slow decline in EU consumption.
Despite this, the EU will continue to produce for export for
the purpose of world demand, favorable feed-in tariffs and
to increase the competitiveness of the EU pigmeat sector.

These are the reasons why we examined in detail China
and the EU pork meat market, as right now and in the
future they will be the most decisive in the pork. China is
the largest pork producer and consumer in the world (EU is
the second largest producer, and the biggest exporter), they
have a significant impact of world pork production, trade and
consumption as well.
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Abstract: Gluten is a protein found in many grain products. Celiac disease is a genetic autoimmune disorder characterized by sensitivity to gluten.
When a person with celiac disease consumes gluten, his/her immune system perceives the gluten to be a harmful substance and reacts negatively.
The only treatment for individuals with celiac disease is lifelong adherence to a gluten-free diet. It is one of the most frequent and well defined
of all lifelong diseases. In Hungary, 1-2 % of the population is said to be affected, but only every 10th has been diagnosed. Bread is a basic and
[frequently consumed food made principally from wheat. Gluten is the main structure-forming protein in flour, and is responsible for the elastic
characteristics of dough, and contributes to the crumb structure and appearance of many baked products. Gluten removal results in major prob-
lems for bakers. Currently many gluten-free products available on the market are of low quality, exhibiting poor mouth feel and flavour. People
wishing to eat bread in the gluten-free diet basically have two options: buying or baking the bread for themselves. There are several gluten-free
bread brands are available on the Hungarian market. The price, ingredients, texture, colour, softness of the available breads are different. There
is a rather good choice in gluten-free flour mixtures on the Hungarian market, as well. The composition of these mixtures are also different. The
aim of our empirical research was to investigate the gluten-free bread consumption habits of people following gluten-free diet. The research was
carried out using Google forms in January 2017. Size of the sample is 196. The online form was shared in four closed gluten free Facebook groups
in Hungary since they are really active in sharing information concerning gluten-free lifestyle and diet.

Summarizing, in this study we wish to examine how evolve the world pork meat production, trade and consumption, and to demonstrate the main
consuming countries, highlighting the role of China, as it is the most populated country in the world with its 1.4 billion inhabitants.

Keywords: celiac disease, gluten-free diet, bread. (JEL Code: M31)

INTRODUCTION

Celiac disease is a chronic, autoimmune disorder which is
the result of an immune system response to the ingestion of
gluten in susceptible persons. (Gluten is a generalised term
that describes the storage proteins found in the common cereal
grains wheat, rye, barley and their derivatives.) This immune
response to gluten damages the small intestine and leads to
malabsorption of nutrients and related health issues. The most
common activators are stress, trauma and viral infections.
Roughly 10-20% of first-degree relatives of those with celiac
disease have the condition triggered in their lifetime. This
disease is permanent and damage to the small intestine occurs
always when gluten is consumed, regardless of whether or not
symptoms are present. Celiac disease affects about 1 in 100
individuals worldwide, or over 3 million people in the United
States alone. Although most patients remain undiagnosed as
a result of variation in the severity and range of symptoms

APSTRACT Vol. 11. Number 3-4. 2017. pages 113-120.

that a patient experiences. As regards the U.S. approximately
80% of those with celiac disease are undiagnosed (I1, I8,
PANAGIOTOU and KONTOGIANNI, 2017). There are
variations in the rate of prevalence in the different countries.
In Europe, the rate of prevalence is 1%, but in Germany, this
rate is only 0.2%, while in Finland and Sweden, the rates are
2-3% (12). “Serological studies have shown the prevalence of
celiac disease to be approximately 1% in the UK, the current
prevalence of diagnosed celiac disease varies between 0.05%
and 0.27% (SANDERS et al., 2003, VAN HEEL and WEST,
2006 in NELSON et al., 2007:410).” In Hungary, 1-2 % of the
population is said to be affected, but only every 10" has been
diagnosed (I3). Some symptoms of gluten-related disorders
such as celiac disease or non-celiac gluten sensitivity are more
likely to appear in women than men in general (I5). Figure
1 shows the rates of celiac disease worldwide.
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Figure 1. A global map of celiac disease

Source: 12

THE CELIAC DISEASE

A lifelong strict adherence to gluten-free diet is the only
treatment currently available (SVERKER et al., 2007).
Medicines usually are not required unless there is an
accompanying condition, such as osteoporosis or dermatitis
herpetiformis. It may take several months or longer for the
small intestine to completely recover. Improvement can be
measured by regular monitoring of the antibody blood tests
used for screening, and by improved health. When one follows
a gluten-free diet, blood tests should eventually come back
to normal. It should be emphasised that this indicates good
control of celiac disease and not a cure. Gluten-free diet is
always required until another form of treatment is discovered
1.

It has to be noted that celiac disease is now one of
the most common gastrointestinal conditions in European
populations and the clinical effectiveness of gluten-free
diets in its treatment has been well documented (MAKI and
COLLIN, 1997, MEARIN et al., 2005, HOLMES et al.,
1989, VALDIMARSSON et al., 1996 in LOWDON, 2007).

One of the main problems individuals face in attempting
to rearrange their lives is the lateness in which they are
most often diagnosed with the disease. In the UK today,
the average age of diagnosis for celiac disease is 45 years,
with 25% of sufferers being diagnosed only after the age of
sixty. Unlike in children, symptoms causing individuals to
seek out a doctor for a diagnosis are often a trifle of what
younger patients experience. Thus, diagnosis is not easy. More
telling is, however, how difficult it is for older, yet newly-
diagnosed patients to stick to their new dietary regimens
(LOWDON, 2007). The risk of complications stemming from
celiac disease are many and include links to osteoporosis and
intestinal cancers. Therefore, the ability to manage one’s
diet may greatly impact both life expectancy and quality
of life. In addition to the link to crippling conditions, such
as osteoporosis and type 1 diabetes, there are dangers of
combined diagnoses of unmanaged celiac disease and non-
diagnosed lactose intolerance. (KEMPPAINEN et al., 1999,
HOLMES et al., 1989 in NELSON et al., 2007). New patients,
especially adults, must clearly recognize that their new, gluten-
free diets represent lifelong obligations, should they want
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to continue to live productive lives into their golden years.
For those who would avoid gluten without a clear diagnosis
for their own supposedly health lifestyle choices, there is
great danger in that avoidance leading to missed and false
diagnoses, should digestive and metabolism-based symptoms
appear later in life. Those who have been diagnosed and who
do follow their new diets unfailingly they can enjoy long,
symptom-free, healthy lives (I1).

THE GLUTEN-FREE DIET

On a gluten-free diet, wheat, rye and barley and any foods
or ingredients derived from them must be removed from
the diet. These food stuffs can include, for example, any
form of bread product or bakery item, practically all noodle-
type foods, such as Italian pastas and lasagne pastas, as well
as most other forms of bakery items containing gluten in
their flour-based mixtures. As one source notes, some food
stuffs available for purchase also contain gluten where many
consumers least suspect them, such as in sauces for all kinds
of ethnic foods, widely used salad dressings, packaged powder
mixtures for and ready-made soups, as well as a wide range
of popular processed foods (I4). Beverages are also on the list
of gluten-containing items and these include practically all
types of beer and malted beverages, although there are also
further fermented drinks containing gluten in various forms
(I8). Many consumers attempt to avoid gluten by purchasing
oats, as this grain does not contain gluten. However, data
shows that even oats are often sold in an already contaminated
form, having come into contact with or been mixed with
wheat during production and/or processing (I4). Thus, people
with celiac disease must ensure that they possess a carefully
prepared list of all those foods that they are allowed to eat and
consistently, dutifully, follow it. In preparing such a list, four
main categories may be used to somewhat simplify matters:

- foods that are naturally gluten-free

- natural gluten free grains and flours

- especially produced gluten-free products

- distilled vinegars and alcoholic beverages, as well as

gluten-free certified wines and beers (Compare PAN-
AGIOTOU and KONTOGIANNI, 2017, I8).

It is important to emphasise that gluten is often found in
many food products that one would not expect, and gluten-
containing ingredients can be found in almost any processed
food product. Therefore, it is important to always check
food labels. Consumers who are affected should make their
purchases with caution and look for certified gluten-free
products. Cross-contamination is a health threat to those
suffering from celiac disease, and simply looking for such
products as oat-containing foods instead of wheat-containing
foods is dangerous. Cross-contamination is also a problem
once food stuffs are brought into the home, and can occur
whenever:

- foods are made on common surfaces

- with utensils that have been improperly cleaned after

preparing gluten-containing foods

- difficult to clean equipment is utilized for both gluten-
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free and gluten containing foods

- common household food preparation appliances are
used and improperly cleaned, including toasters,
strainers and flour sifters. Celiac disease sufferers may
have to purchase two sets of each appliance

- oil is used to deep-fry food and then reused for suppos-

edly gluten-free food preparation

- spreadable condiments, including e.g. mustard, ketch-

up, mayonnaise, or margarine are applied with a knife
to gluten-containing baked goods and then the knife
is reinserted into a jar or container. The condiment
becomes contaminated (I8).

Indeed, cross-contact contamination in the kitchen is
preventable, but only with careful preparation and care.
Those suffering from gluten-triggered illnesses may have
to arrange their homes by physically separating items, and
owning duplicate sets of utensils, tableware, cookware and
any number of food preparation and serving paraphernalia.
Additionally, the actual physical cleaning and cleansing of
spaces and rooms used to prepare and serve meals has to
be reorganized to ensure almost hospital operating room
thoroughness in eliminating gluten in all its contaminant
forms from air, surfaces and utilized items (I16).

CONVENTIONAL BREAD IN HUMAN
NUTRITION

A true foundation of the human diet, bread has been
present as an indispensable part of human meals for thirty
thousand years. Bread provides us with vital energy, nutrients
and other ingredients essential for good health, digestion and
metabolism. As some one-half of the average individual’s
daily energy should be provided in the form of carbohydrates
(including starch), bread is a necessary part of daily food
intake (I9). Medical and nutritional research emphasize the
importance of bread and other baked foods for nourishment
(I10). While the consumption of white bread has decreased in
the last 20 years on the Hungarian bakery market, it is still
among the 5 most frequently consumed foods. Crescent rolls
and other types of rolls are also frequently consumed, since
they are among the 10 most frequently consumed foods in
Hungary. % of the population over 15 years consumes white
bread several days per week, 58 % on a daily basis. The
average consumption of bread was 50 kg, crescents 60 pcs,
rolls 150 pcs per year per capita in 2010 in Hungary. Bread
was purchased 67 times in a year, which comes to purchase
every 5th day by Hungarian households (I17).

GLUTEN-FREE BREADS

Research shows that, unfortunately, many of the gluten-
free bread products obtainable in shops and supermarkets are
of poor quality and taste. Other complaints include reports
of their dry, crumbling texture, which are unpleasing for
consumers used to fresh, moist baked goods (YLIMAKI et
al., 1991; ARENDT et al., 2002; GALLAGHER et al., 2003).
FRIIS (1996) reports on the difficulties in completely removing
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all traces of allergenic protein from bread components in
production. Research proves that residual gliadin can actually
aggravate celiac disease and cause symptoms to continue
in sufferers (CICLITIRA et al., 1985; THOMPSON 2001;
SANCHEZ et al., 2002). GUJIRAL et al. (2003) report that
while rice flour enjoys hypoallergenic properties, its low
protein content and inability to be used properly in kneading
make bread preparation using rice flour a continuing challenge
(Compare also KADAN et al., 2001 and McCARTHY et al.,
2005).

Therefore, finding substitutes for gluten, at least in the
bakery sector, represents a formidable technological problem.
Gluten, good or bad, remains a necessary protein for baking
bread with an agreeable, tasty structure that consumers want
when making their baked goods purchases. Without gluten,
dough loses its elasticity and becomes difficult to form. This
is why gluten-free baked goods look like they do and are
not moist, but crumby in consistency. Thus, many gluten-
free products for sale today are still of comparably low
quality, unpalatable and undesired (ARENDT et al., 2002).
Overcoming these shortcomings will take a great deal of
research and development. Although such activities have been
ongoing for years, satisfactory substitutes are commonly not
present on store shelves (Compare GALLAGHER et al., 2004).

Table 1. Gluten-free flours and their role in gluten-free bakery products

Name of flour Why and how to use it?

gluten free baking staple; adds protein with a

Sorghum flour mild taste

White rice flour/brown
rice flour

either one is great in a gluten free baking mix
recipe

Sweet rice flour great for breads and pizzas

a thickener; also works well in combination

Tapioca starch/flour with other flours

a thickener for gravy; adds moisture to baked

Potato starch
goods

Arrowroot starch one of the most neutral thickeners for gravy

Teff flour great for desserts, has a slightly sweet flavor

Buckwheat flour great for waftles and pancakes

a great source of protein in baked goods; has

Quinoa flour .
nice nutty taste

it has to be certified gluten-free; good in

ifi fl
Certified oat flour breads

great for desserts; coconut pairs well with

Coconut flour .
anything sweet

great for desserts, makes delicious crusts for

Almond meal .
pies

Hazelnut meal great for special desserts

Source: based on I 11

People wishing to eat bread in the gluten free diet basically
have two options: buying or baking the bread for themselves.
There are several gluten-free bread brands available on the
Hungarian market. Ingredients, texture, colour, softness of
these breads are different. There is a good choice in gluten-
free flour mixtures on the Hungarian market, as well. The
composition of these mixtures are also different. Table 1 shows
some gluten-free flours and their role in gluten-free bakery
products.
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MATERIALS AND METHODS

Bread is a basic and frequently consumed food made
principally from wheat. Bread (gluten-free of course) is
consumed by people with celiac disease, as well. The aim
of our empirical research was to investigate the gluten-free
bread consumption habits of people with celiac disease. Since
there is rather good choice of gluten-free breads and gluten-
free bread flour mixtures are available on the Hungarian
market, we wanted to investigate how often and to which
main meals the respondents eat bread and whether they buy
or bake the bread for themselves. In both cases (buying -
baking) we investigated the motivations, frequencies and
preferred brands, as well. A Web based survey was carried
out in January 2017 in Hungary. The online questionnaire
was shared in four closed gluten-free Facebook groups since
they are really active in sharing information concerning
gluten free lifestyle and diet. Size of the sample is 196. In
the questionnaire the following question types were applied:
dichotomous questions, multiple choice questions, rating scale
questions, and demographic questions.

Almost 89.7% of the respondents is female and 10.3%
male. 24.4% lives in the capital of Hungary (Budapest),
20.5% in county centres, 25.6% in other towns and 29.5% in
other settlement types. There are seven NUTS 2 regions of
Hungary, our respondents are representing all the NUTS 2
regions. By level of education half of the respondents (50%)
has higher education background while 38.5% has high school
background. Regarding the legal status of respondents 41% is
active white-collar worker, 21.8% is active blue-collar worker,
while 20.5% was student. Regarding the marital status of
respondents 62.8% is married, 29.5% is single and 7.7% is
divorced. Regarding the financial situation of respondents
44.9% has average income.

RESULTS AND DISCUSSION

With the first question we wanted to reveal how often our
respondents eat bread. Figure 2 shows the results.

Figure 2. The frequency of gluten-free bread consumption

[ERTEK]%
m several times per
day

0

once a day
m two-three times

per week

[ERTEK]% m once a week

m |ess often

Source: Own research, 2017

APSTRACT Vol. 11. Number 3-4. 2017. pages 113-120.

There is a saying that “Hungarians eat bread with bread”.
Furthermore, leftover bread is often used to thicken soups and
stews. As Figure 1 shows bread is essential part of the Hungarian
dining habits. It is consumed mostly several times per day. It
is rooted in our traditions, habits and traditional meals that are
always consumed with bread, such as the traditional Hungarian
goulash soup or our great variety of stews. Breakfast is one of
the most important main meals in Hungary.

Breakfast is the most important main meal in Hungary. The
traditional Hungarian breakfast is based on bread, rolls and
crescents. In addition to breakfast, most Hungarian mothers
prepare bread, or roll-based sandwiches for their children
for elevenses. As Figure 3 shows, breakfast almost cannot be
imagined without bread in Hungary.

Figure 3. Frequency of gluten-free bread consumption to main meals
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As Figure 2 and 3 shows bread plays an important role in the
Hungarian dining habits. Gluten-free breads are different from
the conventional ones regarding their characteristics (ingredients,
colour, softness, etc.). The availability of these breads are also
different, they cannot be purchased so easily like conventional
breads. If the buying possibilities of consumers are limited (e.g.
they live in villages), it is reasonable for them to buy bread less
often but in these cases they buy a bigger amount that is enough
for them for a week or even for more. Another possible reason for
the low buying frequency (50%) that respondents may complete
the bought bread with self-baked breads. The investigation reveals
that 51.3 % of the respondents mainly buys the gluten-free bread.
Figure 4 shows the gluten free-bread buying frequencies.

Figure 4. Gluten-free bread buying frequency
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Hungarian purchases are generally based on conventional
shops including small shops, supermarkets and hypermarkets,
as well. The popularity of online shopping is continuously
increasing, but so far not as common as the conventional
ways of shopping. Figure 5 supports this general fact with the
place of purchase of gluten-free beads. Special shops offering
foodstuff and dietary supplements for people following special
diets are available mainly in bigger towns. As Figure 5 shows
respondents prefer these special shops, then supermarkets and
multi stores are the most frequent places of purchasing gluten
free-bread. In special shops the choice of gluten free breads
is rather wide and probably the personal atmosphere and trust
are also included in this result. The most obvious reason for
buying gluten-free bread in supermarkets and multi stores is
that this item is just simply added to the shopping list and
it is purchased together with the regularly bought products.

Figure 5. Location of gluten-free bread purchases
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We asked them if they are loyal to a certain bread
brand, if they buy the same bread brand all the time. The
research revealed that our respondents are careful. 39.7% of
the respondents said: Yes, mainly; 30.8% said: Yes, always
and only 29.5% said: No. The most common bread brands
(Schir, Mester Csalad, Nutri Free, Glutenix, Enjoy Free,
Spar Free From, Glulu) that are widely available in Hungary
were listed and the respondents were requested to mark how
often (always, often, sometimes, never) they buy those brands.
The investigation revealed that Schir, Enjoy Free and Mester
Csalad are the most popular bread brands as Table 2 shows
the results.

Table 2. Preferred bread brands

‘Which brand do you buy? always often
Schir (1) 54% 45%
Mester Csalad (3) 7% 16%
Nutri Free 0% 7%
Glutenix 3.5% 7%
Enjoy Free (Aldi) (2) 28.5/ 18%
Spar Free From 3.5% 7%
Glulu 3.5% 0%
Total 100% 100%

Source: Own research, 2017
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We asked our respondents if they are satisfied with the
gluten free bread choice in Hungary. 48.7% of the respondents
said: No; 37.2% said: Yes, partly and only 14.1 % said:
Yes, totally. We also asked them if they are satisfied with
the quality of gluten free breads in Hungary. 46.2% of the
respondents said: No; 43.6% said: Yes, partly; and only 10.2%
said: Yes, totally. Gluten-free products are more expensive
than conventional food products, so we wanted to know the
opinion of our respondents how satisfied they are with the
prices of gluten free breads in Hungary. As a summary, we
can state that they consider the prices are rather expensive, as
listed below (Expensive: 44.9% - Unrealistically expensive:
34.6% - Slightly expensive: 19.2% - Yes, the price is correct:
1.3%).

These results (choice, quality, price) can realistically
ground the following result, as 74.4% of the respondents bake
bread although the bread baking frequencies are different.
We wanted to find out the reasons why they bake bread. The
results are as follows: Not satisfied with the quality of the
available bread: 23.1%; The price of bread is high: 23.1%;
Trust only homemade bread: 11.5% mentioning the most
frequent answers only. We asked our respondents how often
they bake bread. 21.8% of the respondents bakes bread two
times a week, 24.4% once a week, 25.6% less often, 2.6%
gave other answer. Brand loyalty was a question again. We
asked our respondents if they are loyal to a certain brand when
buying gluten-free bread flour. The results are as follows:
Yes mainly, but try some other brands as well: 57.7% - Yes,
always: 21.8% - No: 17.9% - Other answer: 2.6%. Thus, we
can state that our respondents are loyal to their ordinary
brands. We wanted to find out the out of the listed gluten-
free bread flour brands (Anna Panni, Doves Farm, Mester
Csalad, Amisa, Barbara, Bauck Hof, Dia-Welness, Emese,
FE-MINI, Glutenix, “Own mixture”, Nutri free, Szafi free)
which are the most popular ones. Out of these brands Szafi
free (19.2%) proved to be the most popular one, following by
“Own mixture” and Nutri free with 10.3%, respectively, and
Mester Csalad with 9%.

As can be seen, it is common among the respondents to
bake bread. There are several possibilities to bake bread,
such as an electric oven, gas oven or bread machine. 47.4%
of the respondents bake bread in an electric oven, 16.7% in a
gas oven, while 11.5% in a bread machine. The rest does not
bake bread or named other options.

As has already been mentioned, the characteristics of
gluten-free breads are different comparing them to conventional
breads. We wanted to find out how the ideal bread looks like
for the respondents. We listed the following characteristics
for them: soft, white, brown, grainy, round shape, soft for
long time period. They had to mark their opinion on a Likert
scale 1-7. Only the most frequent responses are introduced
here now:

important: 43.5% + very important:

Soft: 43%
White: not important at all: 27 %
Brown: neutral: 26 %
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Grainy: neutral: 22 %

Shape: not important at all: 24 %
Soft for long

time period: important: 45% + very important: 35%

Our investigation revealed that softness and softness that
is long-lasting are the most important characteristics of the
“ideal bread”. It should not be white at all and the shape is
also not important at all. If it should be brown or grainy, the
most frequent answer was: “neutral”.

CONCLUSIONS

Based on our empirical research, we can state:

bread is essential part of the Hungarian dining habits.
Gluten-free bread is consumed mostly several times per day,

breakfast almost cannot be imagined without bread in
Hungary even in the gluten-free diet,

- 51.3 % of the respondents mainly buys the gluten-free

bread,

- 50% of the respondents less often than weekly buys

gluten-free bread, while 24% buys it on a weekly basis,

- respondents prefer special shops when purchasing glu-

ten free-bread,

- more than 2/3 of the respondents are loyal to a certain

brand when buying gluten-free bread,

- among the respondents Schér, Enjoy Free and Mester

Csalad are the most popular bread brands,

- choice and quality of gluten free breads is acceptable,

while the price is considered to be high in Hungary,

- 74.4% of the respondents bake bread although the

bread baking frequencies are different

- more than % of our respondents are loyal to their ordi-

nary brands when buying gluten-free bread flour

- among the respondents Szafi free, “Own mixture”,

Nutri free and Mester Csaldd are the most popular
gluten-free bread flour brands.

It is still a challenge for bakeries to improve the quality
of gluten-free breads. The prices of gluten-free foodstuffs
are higher than the conventional ones. There is an economic
burden for people with celiac disease, since it is not optional
for them to choose these special gluten-free foodstuffs.
Loyalty to certain brands is strong among the respondents that
provides opportunity for producers to develop new products
that could be introduced into this special market presumably
easier.

During our secondary and primary research, we realized
that the consumption habits and lifestyle of people following
gluten-free diet is rather complex. Investigation their bread
consumption habits proved to be a challenging topic since
bread plays important role even in their diet. We realised
that this research direction would be worth continuing and
widening. Thus, we have drawn up several more prospective
and challenging research directions, such as

Reasons for following gluten-free diet. Since not only
people with celiac disease follow this diet, family members
may also follow the same diet for practical reasons, some
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people believe this diet as a healthy diet, some people believe
they can lose some weight, and it is among the fashion diets,
as well.

The gluten-free market is considerably increasing year by
year. It is a huge market, even gluten-free dog and cat feeds
are available on the market. What are the reasons behind this
extraordinary development of the market?

No doubt that it is a costly diet, it would be worth
investigating the extra costs of this diet in Hungary comparing
traditional menus and gluten-free menus with the same dietary
values. Moreover some international comparison would also
be interesting.

Subsidisation of celiac people (because of the high costs
of the obligatory diet) in international comparison.

Psychological aspects of the gluten-free diet.

Possibilities of people following gluten-free diet in tourism
and catering (how this industry can meet their needs, their
strict dietary restrictions).

Statistical methods should be applied to show the
appropriate differences in figures and trends in all the above
mentioned research directions.
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Abstract: The scale of Hungarian slaughterhouses is small in international comparison and the cost of slaughter and cutting a pig of average live
weight is relatively high at 16.1-19.4 EUR on average. The aim of this study is to evaluate the cost of pig slaughter and cutting through the case
study of a medium-scale plant in Hungary. Based on data from the enterprise, a calculation was performed in relation to the “output” quantity of
Dpig slaughter and cutting, as well as its value and the cost and cost structure of processing. The capacity of the examined plant and its utilisation
were analysed and cost reductions were estimated for various increases of output. In 2015, the direct cost of slaughter and cutting was 18.9 EUR
per pig for the medium-scale plant which processed 100 thousand pigs. When the purchase cost of pigs is excluded, labour costs accounted for the
highest share (30%) of costs, followed by services (29%) and energy costs (21%). For this reason, the level of wages and employer’s contributions
has a rather high significance. Analysis showed that significant increases in Hungarian minimum wage and guaranteed living wage in 2017 resulted
in an estimated 7% increase in the cost of slaughter and cutting compared to 2015, despite the decrease of contributions. The capacity utilisation
of the plant was a low 28% when compared to a single 8-hour shift considered full capacity. The cost of slaughter and cutting was estimated to be
reduced to 14.2-17.0 EUR per pig if the plant operated at full capacity. This may be considered a lower bound estimate of cost because there are
numerous restricting factors on optimising capacity utilisation, such as: 1) number of live animals available for purchase and related logistics; 2)
cooling capacity availability; 3) labour availability; 4) market position of the enterprise and potential for marketing additional pig meat products.
Enterprises of this scale are recommended to consider producing more value-added products and, accordingly, investing in product development.

Keywords: meat industry, slaughterhouse, capacity utilisation, economies of scale, slaughtering costs
(JEL Classification: Q13, Q19)

INTRODUCTION

The world’s population doubled during the last 50 years,
while the meat production of the world increased more than
fourfold. Poultry meat production increased the most, followed
by pork and beef (Kozak, 2015). According to the predictions
of OECD-FAO (2017), a further increase in population is
expected, potentially reaching 10 billion people by 2060. It
is the task of the near future to provide the world’s population
with proper quality food with high nutrient content that is
important for maintaining a healthy life. On a worldwide
scale, foods of animal origin represent an increasingly high
proportion of total food; therefore, animal husbandry and
the connected processing industry have a significant role in
feeding the world (Horn and Siitd, 2014). Based on the related
predictions, the meat production of the world is expected to
increase by 32 million tons in the upcoming decade.

The aim of this study is to evaluate the cost of pig slaughter
and cutting through the case study of a medium-scale plant in
Hungary. This paper is looking for answers to the following
questions: 1) What is the “output” amount and value during
pig slaughter and cutting? 2) How much is the direct cost
of processing in the case of a medium-scale slaughterhouse
and which are the main cost items? 3) How does capacity
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utilisation affect the costs of slaughter and cutting? 4) What
impact does the change of minimum wage', guaranteed living
wage? and employer’s contributions in Hungary in 2017 have
on slaughter and cutting costs? Accordingly, two hypotheses
were formulated. H1) At the plant, based on the current level
of capacity utilisation, the direct cost of slaughter and cutting
was between 16.1-19.4 EUR per pig in the examined period,
the largest share of which was represented by labour costs.
H2) The current level of capacity utilisation is low and its
improvement could potentially result in reducing the cost of
slaughter and cutting to even 12.9 EUR per pig.

Pig production and processing background

Poultry meat production nearly doubled in the last two
decades, while the amount of pork production increased by
a much lesser extent of 51%. As a result, the amount of
poultry meat produced in the world in 2016 (116.8 million
tons) exceeded the amount of pork produced in the same year
(116.4 million tons), but the proportion of poultry and pork

1 minimum wage: for workers employed in non-qualified jobs
2 guaranteed living wage: for workers employed in jobs require at
least intermediate skills
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produced was different in the various examined countries
and regions. In 2016, the EU28 produced 65% more pork
(23.6 million tons) than poultry (14.3 million tons) and this
proportion is not expected to significantly change in the
upcoming decade either (FAO, 2017; OECD-FAO, 2017).

The amount of pork produced in the world is expected
to increase to around 128 million tons by 2026 (FAO, 2017,
OECD-FAOQ, 2017). In 2014, around half of the produced
amount of pork originated from China, which increased its
output by 84% since 1994 and it has been the main pork
producer of the world for years. The US (9%), Germany
(4.8%) and Spain (3.1%) are also considered to be significant
producers. The ten biggest pork producers of the world
provide around 78% of the total produced amount. The
pork production of the EU28 increased to a smaller extent
from 20.6 million tons to 22.6 million tons (+10%) over the
same period and provided 20% of the pork produced in the
world in 2014. In the EU, France, Poland, Denmark and the
Netherlands produced significant amounts of pork in addition
to Germany and Spain (FAO, 2017).

Pig slaughtering in the EU decreased by 10% between
2006 and 2012, but it has been constantly increasing since
2012, reaching 257 million pigs in 2016. The following
distribution of slaughtered pigs was observed in accordance
with the SEUROP? classification in 2016 (EU average): 57%
S,34% E, 7% U and 2% R (EC, 2017).

In Hungary, pig farming and pork production have always
been of great significance. In the 1980s, the pig population
consisted of 10 million pigs, but it decreased to 6 million
in 1991 following the economic and political restructuring.
The downfall of the sector continued after the turn of the
millennium. As a result, the pig population dropped to less
than 3 million by the end of 2016, leading to a significant
reduction of the amount of slaughter pigs from nearly 800
thousand tons to 587 thousand tons between 2000 and 2015
(HCSO, 2017). In parallel with decreasing pig population,
the number of farms with pigs had a greater reduction, in
particular small farms and a concentration process can be
witnessed which is favourable from the aspect of economies
of scale. At the same time, the significant decrease of pork
purchase prices in recent years caused severe problems for
producers (Béladi et al., 2017; Jankuné Kiirthy, 2017). Popp
et al. (2015) consider the unorganised product path, the lack
of integration, the strong presence of underground economy,
low efficiency, the prevailing low technological level, the non-
competitive genetic background, the lack of connection with
food retail trade, the low level of qualification and research
and development, the relatively high volatility of feed prices,
the high indebtedness and non-creditworthiness of enterprises,
the uncertainty of the land market and the lack of consumer
consciousness to be among the critical factors limiting pig
farming. Also, the pig slaughter in Hungarian slaughterhouses

3 Pig carcases are graded according to their estimated lean-meat
content: S: 60% or more; E: 55-59%; U: 50-54%; R: 45-49%;
O: 40-44%; P: less than 40% (Council Regulation (EEC) No
3220/84).
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is generally of lower quality than the EU average with a
SEUROP classification for Hungary of 32% S, 52% E, 10%
U, and 1.2% in R/O/P classes (NFCSO, 2017).

The fluctuation of the number of pig slaughters in
slaughterhouses is smaller than the fluctuation of the pig
population and the reduction of the population cannot be
traced in the number of slaughters. While 4.28 million pigs
were slaughtered in Hungary in 2004, the increase to 4.68
million in 2016 (Babané Demeter, 2017) may be attributed to
pig imports. Hungarian slaughterhouses used to process pigs
produced in Hungary only, but the Hungarian meat industry
has made up for the shortage in Hungarian pig production
following the EU accession from import sources. However,
these imports have contributed to the increase of costs
especially due to the exchange rate that became unfavourable
in 2009 (Udovecz and Nyars 2009; FM 2015). Hungary has a
slaughter capacity of processing around 8 million pigs in 2017,
but the number of pigs slaughtered in Hungary following the
EU accession is only around 4-4.5 million pigs. Due to the
existing spare capacities, the Hungarian meat industry has low
efficiency (FM 2015, Bene et al. 2016). According to Gila
(2017), the average cost of slaughter and cutting in 2017 is
between 16.1-19.4 EUR per pig in Hungarian slaughterhouses,
considering average live weight. This cost is rather high in
international comparison.

Average cost (AC) has two components: average variable
cost (AVC) and average fixed cost (AFC). The utilisation
of production capacities is an important component of
competitive production, because AFC decreases with an
increase of capacity utilisation, while AVC does not depend
on the utilisation of production capacities in the case of such
production scales. Accordingly, one of the most efficient ways
of reducing average cost (AC), ceteris paribus, is to improve
capacity utilisation in Hungarian slaughterhouses.

Some of the Hungarian plants which slaughter and cut
pigs also produce meat products. In the case of enterprises
performing both activities, 70-80% of their revenue originate
from the production of meat products and only 20-30%
originate from selling cuts. A concentration can be observed
in the sector, but there are signs of specialisation: slaughter
and cutting and the production of meat products are becoming
increasingly separate from each other (Udovecz and Nyars,
2009; FM, 2015).

According to the currently prevailing international
tendencies, medium enterprises may disappear from the
market by 2025 and the current actors need to decide whether
to develop their plants in order to reach larger scale or to
conform to the needs of niche markets by shifting to the
production of special meat products (Mulder, 2015). The
reason for this phenomenon is that enterprises which choose
their strategy inappropriately and are unable to adapt to the
changing environment may easily become the targets of large
enterprises. Medium-sized processors lose their efficiency
and competitiveness on the market due to their scale (Mulder,
2015). In the opinion of the authors of this paper, this scenario
is too pessimistic, even though the tendency of medium-sized
plants facing decreasing competitiveness is real. However, it
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is unlikely that these enterprises would disappear by 2025.
The only way to increase competitiveness in the market of
mass products is to reduce average cost, the most obvious
method of which is to increase scale, improve efficiency and
optimise the utilisation of existing capacities (Vernooij, 2015).

On a worldwide scale, it can be concluded that meat
production can be considered a concentrated and specialised
sector which calls for proper expertise and raw material, the
latter of which is especially true in the case of meat processing
as economies of scale and efficiency represent competitive
advantage. In the early 1990s, a powerful development of
the meat industry started in China, when large enterprises
imported modern production lines, special processing
procedures and complete technologies. On a world scale,
giant companies which have the biggest capacity mostly use
technology suitable for processing various types of meat,
not just one. These enterprises operate by achieving both
efficiency and economies of scale. JBS, the world’s largest
meat industry company is operated on the basis of similar
principles, performing the primary and further processing
of beef, pork, poultry and mutton. Based on its processing
capacity, the company is capable of slaughtering 100 thousand
cattle, 70 thousand pigs, 12 million chickens and 25 thousand
sheep per day (Zhou et al., 2012; Belk et al., 2014; Bene et
al., 2016).

Currently, the biggest Hungarian slaughterhouse is capable
of slaughtering around 1 million pigs per year, which can be
regarded medium scale in comparison with the capacity of
enterprises that are significant on a world scale (MCS Vagohid
Zrt., 2017; Hungary Meat Kft., 2017). Therefore, economies
of scale is also a problem that the Hungarian meat industry
has to face. In the case of larger scale, slaughter and cutting
can be performed at lower costs, which makes the products
leaving the processing plants more competitive.

Based on these presented factors and the thoughts of
Popp et al. (2015) and FM (2015), it can be concluded that
the Hungarian pig sector and meat industry are currently in
a difficult situation and Hungary is not competitive on an
international scale with regard to the price of the produced
products (basically mass products) due to the efficiency
problems appearing along the product chain (breeding,
fattening, processing).

Main phases of the slaughter and cutting technology

The food safety chain of the meat industry ranges from
“farm to fork” and it involves feed production, primary
meat production, animal transport, slaughter and processing,
selling, the related logistics services and consumption (Deak
et al., 2006). This study only focuses on primary meat
processing, while presenting its technological steps. The
fundamental “raw material” of primary meat processing is
the live animal itself, i.e., pig in this case (Jank6né, 2006). In
regards to pig slaughter and processing, it is necessary to use
the following classification of partial processes: 0) preparation
of slaughter; 1) pig slaughter; 2) preparation (for boning); 3)
boning, cutting open and removal of intestines, cutting; 4)
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production of end product; and 5) fat processing and packing
(Sutus, 2013). The preparatory phase of slaughter involves
the cleaning of the pig and veterinary duties. Stress pigs
endure during transport may result in mortality. In order to
avoid this problem, transport is followed by a resting period,
during which animals are subjected to veterinary examination,
which is the prerequirement of issuing a slaughter permit
(Bir6, 2014; Dikeman and Devine, 2014). The first step of
the actual processing procedure is stunning, the aim of which
is to reach an unconscious state. The next step is stabbing.
At this stage, the objective is to extract as much blood as
possible (Anonymus, 2001; Diéspatonyi, 2016). Stunned pigs
are hanged upside down by their hind legs on a conveyor line
which takes them along the cutting line; thereby providing
easier access for veterinarians and butchers who perform
processing (Anonymus, 2001). As a next step, pigs are taken
to the scalding tunnel, where they are sprinkled with 64°C
hot water spray. The proper cleaning of the animal starts with
washing down its entire body surface using a closed body
washing equipment which loosens up the follicles, thereby
making it possible to (manually or mechanically) remove
body hair without damaging the skin (Didspatonyi, 2016).
Dehairing is usually performed mechanically, while plucking
is done manually, using a scraper (Hinrichsen, 2010). As a
next step, hair and bristle remains are burnt in the singeing
furnace. Flaming is done using 600-800°C gas flame, while
singeing is performed with 1000-1200°C gas flame. The aim
of this operation is to burn the fluffs and sterilise the body
surface. The next step is the final cleaning, during which the
burnt fluffs and epithelial cells are removed and the whole
skin surface is cleaned. The head and limbs — which are
difficult to clean - are also cleaned in this step, deformed
hooves and ear fungus are removed and hooves are cut out
(Madsen et al., 2006; Jankéné, 2006). Following the final
cleaning, the actual processing is performed, during which the
by-products are removed from the main product of slaughter.
The first operation of cutting open the carcass is to remove
and tie the large intestine. The next step is to cut through the
sternum and open the rib cage. Then, the abdominal cavity
is opened and the internal organs, such as the ventricular
and intestinal tract, the tongue, lungs and heart are removed.
During this process, the spleen and kidneys are also removed
and the intestinal ligaments are cut, so that the pluck can
be removed from the abdominal cavity. After the removal
of offal, the spinal column is split in two either manually
or mechanically to obtain what is called a half pig share.
(Madsen et al., 2006; Jankéné, 2006; Didspatonyi, 2016).
Processing in the slaughterhouse also includes the total or
partial trimming of fat. If the meat is placed on the market as
unprocessed meat, the fat is trimmed entirely, but if ham and
chuck are produced, the fat is not trimmed. The final steps
are weighing, classification and cooling (Didspatonyi, 2016).

MATERIALS AND METHODS

The research objective was achieved using primary data
collection involving a medium-scale Hungarian enterprise
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performing pig slaughter and processing. The production
and technological data referring to slaughter and cutting
(production process, used resources — mechanical resources,
labour and purchased stocks — and their quantity, amount
of slaughtered pigs, average weight at the time of slaughter,
yearly stock value expressed in kg, etc.), as well as economic
data (purchase prices of live pig, detailed general ledger cost
data) were collected. In addition, the data and information
of the annual reports of the examined enterprise between
2012 and 2016 were used. Financial data were collected and
processed in HUF and were converted into EUR using the
2015 mean HUF/EUR exchange rate of 309.9. This paper
relies on the primary data and information collected and
related calculations regarding the work operations and costs
of only the modelled plant, i.e., the slaughter and cutting plant
that is the focus of this study.

Based on the technological process of pig slaughter and
cutting and the 2015 stock data of the enterprise expressed
in kg, the output values of processing were derived for one
pig and, accordingly, the stock value of the raw material. In
order to determine the latter value, the basis of calculation was
selected to be the average purchase price in 2015 and the values
of various by-products were also taken into consideration.

In order to determine the cost of slaughter and cutting, a
post calculation structure was used on the basis of the general
ledger cost items of 2015. Direct production costs represent
the cost items directly related to the production process at
the plant during the implementation of each work operation.
This category encompasses simple direct costs which can be
charged to the given cost bearer by means of direct assignment,
as well as the divided costs which can be charged to the given
cost bearer by means of assignment on an activity or casual
basis, using a certain division basis. Overhead costs of the
plant and the enterprise were not taken into consideration
during calculation. Costs arising in the plant were available to
us only at the plant level, as the enterprise does not separate
them in accordance with the different phases of processing.
Specific costs (values referring to a slaughter pig, 100 kg
live weight and 100 kg carcase weight) were calculated from
the direct costs of the plant. In order to evaluate the cost of
slaughter and cutting, cost calculation was performed without
the value of live animals, i.e., the cost of the most significant
raw material.

In order to examine the impact of increasing capacity
utilisation on costs by means of increasing output, it was
necessary to separate fixed costs and variable costs. Based on
the data in the income statements of the enterprise between
2012-2016, the response rate [1] of all costs of the enterprise
was determined which expresses the proportion of variable
costs compared to the total costs of the enterprise [2] (Maczd
and Horvath, 2001; Kresalek, 2003).

Extent of cost change (%)
Costresponse rate = 1
p Extent of cost characteristic change (%) [ ]

Proportion of variable costs (%) = Cost response rate x 100 [2]
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Production value was used as a cost characteristic and
the values of the four examined years (2012-2013, 2013-
2014, 2014-2015 and 2015-2016) were averaged. As a next
step, the relative proportions of fixed and variable costs
were determined at enterprise-level without the cost of live
animals - which is typically a variable cost. These rates were
used at the plant level also, presuming similar proportions of
variable and fixed costs. Therefore, these assumed values are
the estimated proportions of fixed and variable costs at the
plant level. These proportions are assumed to be constant as
the level of production increase. Furthermore, a sensitivity
analysis was done based on expert opinion of possible
alternative values for the proportions of fixed and variable
costs. Accordingly, calculations were performed both with
lower and higher rate of variable costs in comparison with
the assumed value. Consequently, slaughter and cutting costs
demonstrated in correlation with increasing the output were
calculated with different response rates.

In Hungary, minimum wage and guaranteed living wage
significantly increased in 2016 and 2017 and the amount of
contribution to be paid by the employer greatly decreased in
2017. The impact of the change of wage level and contributions
on slaughter and cutting costs (ceteris paribus) was examined
in 2016 and 2017, compared to 2015.

RESULTS AND DISCUSSION

The annual revenue of the examined enterprise was
between 16.2 and 20.7 million EUR during 2012-2016, with
the average value being 18.5 million EUR. On average, nearly
95% of revenue originated from domestic sales and 5% of it
was from exports. 96-97% of the revenue from domestic sales
represents the revenue from stocks produced by the enterprise,
i.e., fresh and chilled half pig shares, pork cuts, pluck, other
by-products and meat products. A significant part of this
share is sold by retail chains. The enterprise also operates its
own shop where they directly sell their own and purchased
products. The trade realised in this shop contributes 2-3%
to the revenue of domestic sales. In addition, the enterprise
also performs hired work of slaughtering and boning pigs,
representing 0.5-1% of its domestic turnover. The export sales
of the enterprise are mostly directed toward other EU Member
States (Germany, Romania, Poland, Slovakia), and includes
selling unprocessed pig intestines, bacon and fat to Slovakia,
fat and trimmings to Poland and tenderloin to Romania.

Around 100 thousand pigs are slaughtered per year in the
examined medium-scale Hungarian plant, which equals around
400 pigs per day if one calculates with 250 workdays per year
on average. Pigs are slaughtered every second day for 4.5 hours
per day in the plant and the remaining working hours are spent
with cutting, boning and producing casings. The maximum
hourly capacity of the plant is slaughtering 200 pigs, but the
actually realised throughput capacity is 180. This value lags
behind the larger Western European processing plants which
usually apply more modern technology. The usual capacity is
200-400 slaughtered pigs per hour in Western Europe, while
this number is 1000 in the US (WATTAgNet, 2008).
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Table 1. Output and raw material stock value against the level of processing

o [Fepamon o [ e | oo
1. | Live weight 111.00 100.00 - 126.17 113.66
2. | By-products (offal) 4.17 3.76 - 1.90 45.52
3. | Waste 17.17 15.47 - -
4. | Qualified pig with fat (warm carcase) (1-2-3) 89.66 80.77 100.00 124.27 138.60
5. | Flare fat 1.91 1.72 2.13 0.62 32.27
I 6. | Half pig share with fat, feet and head (warm carcase) (4-5) 87.75 79.05 97.87 123.65 140.92
7. | Cooling loss 0.45 0.40 0.50 - -
8. | Half pig share with fat, feet and head (warm carcase) (6-7) 87.30 78.65 97.37 123.65 141.64
9. | Head, ears 1.61 1.45 1.80 0.50 30.78
10. | Half pig share with fat, without the head (warm carcase) (6-9) 86.14 77.60 96.07 123.16 142.97
11. | Cooling loss 0.45 0.40 0.50 - -
12. | Half pig share with fat, without the head (cold carcase) (10-11) 85.69 77.20 95.57 123.16 143.72
13. | Half pig share with fat, without the head (cold carcase) 85.69 77.20 100.00 123.16 143.72
II. 14. | Fat 23.11 20.82 26.97 11.22 48.53
15. | Half pig share without fat and head (cold carcase) (13-14) 62.58 56.38 73.03 111.94 178.88
16. | Half pig share without fat and head (cold carcase) 62.58 56.38 100.00 111.94 178.88
111 17. | By-products (bone, cartilages, joints, etc.) 8.76 7.89 14.00 3.97 45.26
18. | Chopped and boned meats total (16-17) 53.82 48.49 86.00 107.98 200.63

Source: own calculation based on enterprise data collection

Based on the operational data of the enterprise, the live
weight of pigs is 111 kg at the time of slaughter, which is
approximately the same as the relevant international data
(Rasmussen 2006). The scale of the examined enterprise calls
for the use of direct manual labour of around 100 people,
60% of whom are skilled and 40% are unskilled labourers.
The high proportion of the latter is explained by the fact that
the work procedures of processing, which do not call for any
qualifications, can also be performed by unskilled labourers.

Three phases of processing are performed in the plant,
while meat products are produced in a separate plant unit. As
mentioned above, this study focuses on the work operations
and costs of only the slaughter and cutting plant. By following
the main work processes (Table 1), it can be concluded that,
based on the processing of slaughter pigs of 111 kg live weight
(100%), meat output can be derived as follows: 89.66 kg
(80.77%) qualified pig with fat (warm carcase weight), 87.3 kg
(78.65%) cold half pig share with fat, 85.69 kg (77.20%) cold
half pig share with fat without the head, 62.58 kg (56.38%)
cold half pig share without fat and head and 53.82 kg (48.49%)
chopped and boned meat. The purchase price of live pig
was between 110-123 EUR per 100 kg between 2012 and
2016, with the average being 113.7 EUR per 100 kg in 2015.
Based on the examined production process, the stock value
of raw material - which amounts to a significant proportion
of average costs — is 141.6 EUR per 100 kg of cold half pig
share with fat, 143.7 EUR per 100 kg of cold half pig share
with fat without the head, 178.9 EUR per 100 kg of cold half
pig share without fat and head and 200.6 EUR per 100 kg of
chopped and boned meat products.

Of the 100 thousand pigs slaughtered in the plant, 30%
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(2 619 tons) is sold by the enterprise as cold half pig share
with fat. 17% of the meat to be further processed is sold
as cold half pig share without fat (751 tons), which is 12%
of all slaughtered live animals. 58% of slaughtered animals
(3 122 tons) is sold as chopped and boned meat products and a
small proportion is used for producing various meat products
within the enterprise. The presented cost relations are to
be interpreted along this product structure and the related
processing structure.

The total direct production cost of processing 100 thousand
slaughter pigs was 14.5 million EUR, nearly 87% of which
represented the cost of live animals (12.6 million EUR). The
direct production cost arising during processing — without the
cost of live animals — was 1.9 million EUR per year. In the
plant, the slaughter and cutting cost of a pig was 18.90 EUR
in 2015, which, projected to live weight, was 17.02 EUR per
100 kg, while it was 21.54 EUR per 100 kg of carcase weight
(Table 2). If only the cost directly related to slaughter and
cutting is taken into consideration, it can be concluded that
labour cost is the largest cost item (30%), despite the fact that
manual labour is employed at the prevailing minimum wage
and the guaranteed living wage. Used services (29%) and
energy costs (21%) also represent significant shares. Of the
used services, trade and marketing fees/expenses amounted
to nearly 200 thousand EUR in the given year. The enterprise
pays these fees/expenses to retail chains on various legal
grounds. These costs amounted to 1-1.5% of the revenue of
2015. Other costs include depreciation (7%), indirect material
(6%) and packaging material (4%).

Under the current circumstances in terms of output level
(slaughter and cutting of 100 thousand slaughter pigs per year)
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Table 2. Slaughter and cutting costs of the plant (2015)

. Plant value! Value per pig Value per Zhve Value per 5 Distribution*
No. Description (EUR) (EUR/pig) weight carcase weight (%)
(EUR/100kg) (EUR/100kg)

1. | Live animals 12 616 798 126.17 113.66 143.79 -
2. | Packing material 74 895 0.75 0.67 0.85 4.0
3. | Raw material - total (X 1-2) 12 691 693 126.92 114.34 144.64 4.0
4. | Cleaning products 16 763 0.17 0.15 0.19 0.9
5. | Maintenance material 75 353 0.75 0.68 0.86 4.0
6. | Working and protective clothes 11 884 0.12 0.11 0.14 0.6
7. | Material used in production 13 198 0.13 0.12 0.15 0.7
8. | Other material 4298 0.04 0.04 0.05 0.2
9. | Indirect material - total (X 4-8) 121 497 1.21 1.09 1.38 6.4
10. | Electric energy 118 038 1.18 1.06 1.35 6.2
11. | Gas 77 809 0.78 0.70 0.89 4.1
12. | Water 11 381 0.11 0.10 0.13 0.6
13. | Fuel for vehicles 189 058 1.89 1.70 2.15 10.0
14. | Energy - total (X 10-13) 396 286 3.96 3.57 4.52 21.0
15. | Trade and marketing costs 198 545 1.99 1.79 2.26 10.5
16. | Working clothes handling costs 48 403 0.48 0.44 0.55 2.6
17. | Cold store, freezing 57 115 0.57 0.51 0.65 3.0
18. | Meat inspection 54 743 0.55 0.49 0.62 2.9
19. | Cost of hazardous waste 47 002 0.47 0.42 0.54 2.5
20. | Maintenance costs 36 037 0.36 0.32 0.41 1.9
21. | Live animal qualification 20 123 0.20 0.18 0.23 1.1
22. | Laboratory analyses 7 348 0.07 0.07 0.08 0.4
23. | Transport and loading costs 49 264 0.49 0.44 0.56 2.6
24. | Other used services 34 095 0.34 0.31 0.39 1.8
25. | Used services - total (X 15-24) 552 675 5.53 4.98 6.67 29.2
26. | Other services 32 369 0.32 0.29 0.37 1.7
27. | Material costs - total (3+9+14+25+26) 13 794 520 137.95 124.27 157.21 62.3
28. | Wages 446 079 4.46 4.02 5.08 23.6
29. | Employer’s contributions 127 133 1.27 1.15 1.45 6.7
30. | Labour costs (X 28-29) 573 212 5.73 5.16 6.53 30.3
31. | Depreciation 138 754 1.39 1.25 1.58 7.3
32. | Direct costs - total (27+30+31) 14 506 487 145.06 130.69 165.32 -
33. | Direct costs excluding live animals (32-1) 1 889 688 18.90 17.02 21.54 100.0

'Based on the processing of 100 thousand slaughter pigs ® *Slaughter weight: 111 kg per pig

*Value in the case of 111 kg slaughter weight:

89.66 kg per pig ® “Excluding live animals

Source: own calculation based on enterprise data collection

and a throughput level of 180 pigs per hour, pig slaughter is
performed every second day for 4.5 hours per day. In the
remaining time, workers perform boning, chopping and the
production of casings. Based on the throughput capacity of the
plant, 1440 pigs can be slaughtered in one single shift per day
(8 hours per shift), which, calculating with 250 workdays per
year, equals to the slaughter of 360 thousand slaughter pigs per
year. As a comparison, the current level of capacity utilisation
is 28%. At the same time, these types of plants should operate
at least in two shifts in order to utilise their capacity as best as
possible, thereby reducing their specific slaughter costs which
would result in slaughtering up to 720 thousand slaughter
pigs per year. As a comparison, the current level of capacity
utilisation is only 14%. However, increasing the amount of
processed pigs is limited by the amount of live animals that
can be brought in from the vicinity of the plant, as well as
the related logistics and the cooling capacity available to the
enterprise. A significant proportion of the cooling capacity is
currently hired. Lack of skilled and unskilled labour is another

APSTRACT Vol. 11. Number 3-4. 2017. pages 121-130.

restricting factor both in the case of the examined enterprise
and on a national level, while the current market position of
the enterprise and the related potentially marketable amount
of products also poses a limitation.

As a next step, the influence of increasing the number of
processed slaughter pigs on the direct cost of slaughter and
cutting was examined, assuming that the above mentioned
restricting factors are eliminated. In accordance with the
methodological section, the cost response rate calculated on
the basis of the 2012-2016 income statements of the enterprise
was 0.952, which means that 95.2% of the enterprise’s total
costs are variable costs and 4.8% are fixed costs (Table 3).
If the cost of live animals (i.e. 80.2% of all production costs)
is deducted from variable costs, the proportion of variable
costs excluding live animals is 15.1%. Consequently, it can
be concluded that 75.9% of costs excluding live animals is
variable costs and 24.1% is fixed costs. As a next step, it
was assumed that the direct production costs excluding live
animals (1.9 million EUR) of the slaughter and cutting plant
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are in conformity with the proportions shown at the enterprise
level; therefore, the direct production cost were divided into
variable costs (1.4 million EUR) and fixed costs (0.5 million
EUR) (Table 4). As a result, 75.9% of the slaughter and cutting
costs excluding live animals is variable costs, which means
that the response rate of slaughter and cutting costs is 0.759,
depending on the given output.

Table 3. The proportion of fixed and variable costs at the enterprise level

Distribution
Description Distribution exclu(.iing live
(%) animals
(%)
Variable costs 95.2 -
of which: Cost of live animals 80.2 -
Furthe.r Var'lable (':osts 5.1 759
excluding live animals
Fixed costs 4.8 24.1

Source: own calculation based on enterprise data collection

Table 4. The proportion of fixed and variable costs in the plant

Distribution

Description Value excluding | Distribution
P (EUR) live (%)

animals(%)
Direct production cost 14 506 487 - 100.0
of which: 12 616 798 - 87.0

- Cost of live animals
- Dlrgct cos_t excluding cost 1 889 688 } 13.0
of live animals

of which: variable costs 1434 646 75.9 9.9
fixed costs 455 042 24.1 3.1
- Total variable costs 14 051 444 - 96.9

Source: own calculation based on enterprise data collection

The study also includes sensitivity analysis based on
an expert’s estimation of a +0.1 deviation (i.e. +10% in
the proportion of variable costs) to the cost response rate
calculated for slaughter and cutting costs. As a next step, it
was analysed how slaughter and cutting costs change as a
result of different output levels and different cost response
rates (Table 5). The higher the proportion of fixed costs are,
i.e. the lower the cost response rate is, the more the specific
slaughter and cutting costs can be decreased, depending on the
amount of processed slaughter pigs. If the number of slaughter
pigs processed is increased by 20% in comparison with the
current level, the specific slaughter and cutting costs can be
reduced by 2.3-5.7%. If the plant performed slaughter for 4
hours each day, output would reach 180 thousand pigs and
specific costs could be reduced by 6-15% to 16.0-17.7 EUR
per pig. If the enterprise could utilise its yearly slaughter
and cutting capacity of 360 thousand pigs in accordance with
a single shift per day (8 hours per shift), the direct cost of
slaughter and cutting one pig could even be between 14.2-
17.0 EUR.

Based on the data obtained from the enterprise, the direct
costs of slaughter and cutting of pigs were determined for
2015. However, since the largest proportion of direct costs
excluding live animals is represented by labour costs, it was
necessary to examine how the changes to laws for minimum
wage, guaranteed living wage and employer’s contributions
in 2016 and 2017 (ceteris paribus) affect processing costs
(Table 6). In 2016, both minimum wage and guaranteed living
wage increased by 5.7%, which is estimated to have resulted
in a 5.7% increase in labour costs and 1.74% increase in
slaughter and cutting costs. There were even more significant
changes in these terms in 2017. Despite the fact that the rate

Table 5. Slaughter and cutting costs by production and cost response levels, in EUR per pig

Slaughter and cutting costs Number of slaughtered pigs (thousand pigs per year)
100 120 140 160 180 200 270 360
Q
é 0.659 18.90 17.82 17.06 16.48 16.03 15.68 14.84 14.25
&

8 § 0.709 18.90 17.98 17.33 16.84 16.45 16.15 15.44 14.93

:8) 0.759 18.90 18.14 17.60 17.19 16.87 16.62 16.03 15.61
0.809 18.90 18.30 17.87 17.54 17.29 17.09 16.63 16.29
0.859 18.90 18.45 18.14 17.90 17.71 17.57 17.22 16.98

Source: own calculation based on enterprise data collection
Table 6. Slaughter and cutting costs at various wage and contribution levels
Description Unit 2015 2016 2017

Minimum wage EUR/month 339 358 411
Guaranteed living wage EUR/month 394 416 520
Employer’s contributions rate % 28.5 28.5 23.5
Wages EUR 446 079 471 636 571 539
Employer’s contributions EUR 127 133 134 416 134 312
Labour costs EUR 573 212 606 052 705 851
Directs costs excluding live animals EUR 1 889 688 192252 2 022 327
Directs costs excluding live animals EUR per pig 18.90 19.23 20.22
Amount of change (2015=100%) % 100.00 101.74 107.02
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Source: own calculation based on enterprise data collection
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of contributions paid by the employer decreased by 5%, the
minimum wage increased by 14.9% and guaranteed living
wage increased by 24.8% in comparison with 2016. These
changes are estimated to have increased labour costs by
16.5% and slaughter and cutting costs by 5.2%. Altogether,
the slaughter and cutting of a slaughter pig costs 7% more for
the plant at the 2017 level of wages and contributions (ceteris
paribus) than in 2015. In short term due to limited financial
resources the enterprise couldn’t perform technological
development to make substitution of labour and to increase
labour efficiency. Therefore, the cost-increasing effects of
changes to law for minimum wage, guaranteed living wage
and contributions couldn’t be reduced.

CONCLUSIONS

The net outputs of product relative to live pig weight
processed in the examined plant are 78.7% cold half pig share
with fat, 77.2% cold half pig share without the head, 56.4%
cold half pig share without fat and head, and 48.5% chopped
and boned meat products. The purchase price of live pig was
113.7 EUR per 100 kg in 2015. Consequently, the stock value
of raw material was 141.6 EUR per 100 kg for cold half pig
share with fat, 143.7 EUR per 100 kg for cold half pig share
with fat and without the head, 178.9 EUR per 100 kg for cold
half pig share without fat and head and 200.6 EUR per 100
kg for chopped and boned meat products.

Based on the cost calculation results, it can be concluded
that the direct production cost of slaughter and cutting,
excluding the cost of live animals, was 18.9 EUR per
pig in the case of processing 100 thousand pigs per year
in the examined Hungarian mid-scale enterprise in 2015.
Consequently, the first part of hypothesis H1, i.e. “At the
plant, based on the current level of capacity utilisation, the
direct cost of slaughter and cutting was between 16.1-19.4
EUR per pig in the examined period” is accepted. Labour
costs represented the highest share (30%) within the cost
structure, followed by used services (29%) and energy cost
(21%) when the cost of live animal is excluded. Consequently,
the second part of hypothesis H1 “the largest share of which
was represented by labour costs” can also be accepted. This
shows the significance of the change of Hungarian wage and
contribution standards for the meat industry, since it has a
great impact on processing costs. Based on changes to the wage
and contribution standards, it was estimated that slaughter and
cutting costs would be 7% higher in 2017 compared to 2015,
and are attribute to significant increase in minimum wage
(14.9%) and guaranteed living wage (24.8%), as well as a 5%
decrease in employer’s contributions in 2017. The increase in
wage level and lack of labour in the processing industry call
for modernisation and automatization, in conformity with the
tendency shown by the European meat processing industry in
the last two decades (EC, 2011).

Compared to the plant capacity of a daily single 8-hour
shift (processing 360 slaughter pigs per year), the current
work schedule - 4.5 hours of slaughtering every second day -
results in a low level of capacity utilisation (28%). According
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to the calculation performed in this study, an increase of
capacity utilisation could result in reducing the direct cost
of slaughter and cutting to an estimated 14.2-17.0 EUR per
pig in the case of processing 360 thousand slaughter pigs per
year. Consequently, the first part of hypothesis H2 (“The
current level of capacity utilisation is low”) can be accepted,
but the second part (“its improvement could potentially result
in reducing the cost of slaughter and cutting to 12.9 EUR per
pig”) is rejected. At the same time, there are several restricting
factors concerning the optimum utilisation of capacities
within both the external and internal environment of the
enterprise. In order to increase output and improve capacity
utilisation, the enterprise primarily needs to increase the
amount of live animals brought in, which can only be provided
with reliable supplier relations and long-term agreements.
However, the structure and tendency of the current pig product
chain in Hungary - decreasing pig population, many small-
scale processing plants with underutilised capacities - pose
further restrains. Cooling capacity is another limitation.
The extension of cooling capacity is recommended for the
enterprise, if its additional cost is less than the cost savings
that could be achieved by better utilisation of slaughtering and
cutting capacity as well as availability of sufficient capital.
Covering the increasing demand for labour in relation to
extending production is also a problematic issue both for the
enterprise and at a national level. In parallel with increasing
output, current markets also need to be extended and new ones
have to be built up. As a result, the amount of products to be
produced is also fundamentally affected. It has to be added
that even if this enterprise processed 360 thousand pigs per
year, it would still be considered small-scale in international
comparison. Although not analysed here, it is recommended
for the enterprise to consider a shift to producing higher
value end products and, accordingly, to invest in product
development, which, again, may be restricted by existing and
available financial resources.
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Abstract: To examine and compare the technical efficiency of dairy sector and the beef sector, this research introduced the main indicators of milk
and beef production in the world, EU and Hungarian aggregates. Based on the data it can be said that the milk and beef production of Hungary
does not occupy any significant position in the world as well as in the European Union neither today nor even in the past. If Hungry must compete
in the European counties and international market, their dairy sector must focus to increase of their production efficiency as the key breakthrough
point. This paper we compared technical efficiency of both dairy and beef sectors in total, for the year 2014 and 2015 separately and based on the
farm size. The specific objectives of the research are: comparing dairy and beef farms efficiency in Hungary. Based on the results, we can deter-
mine which sector in Hungary is more effective. The second objective is to compare the efficiencies of both the sectors in 2014 and 2015 separately
and from the results we can determine which year was more effective in terms of production efficiency and the third objective of the research is
technical efficiency comparison of certain economic sizes for both sectors.

In the research, we used (KOVACS, 2009) deterministic (DEA) model adapted to the Hungarian dairy farms and beef farms. For the dairy farms
milk and dairy products as well as meat (other income). The input factors originated from the domestic AKI - FADN database.

Summarizing the results of the research it can be conclude that the dairy sector is more effective than the beef sector in Hungary. In terms of years
compared 2014 was more effective for both sector as compared with 2015. In regards to the farm size almost the same result in evaluating the scale
of efficiency, which means that large economies can in most cases, manage resources more efficiently than small farms. In the examined years,
based on the results of the DEA model, the VRS technical efficiency of the test for these two years was 72.90% for the dairy farms and 63.60% for
the beef farms, which means that the dairy sector is more efficient than the beef sector in Hungary.

The VRS technical efficiency of the research was 82.10% in 2014 and 75.10% in 2015 for the dairy farms and 77.50% in 2014 and 68.90% in 2015
for the beef farms, which means that both the dairy sector and the beef sectors followed the same trend and were more efficient in 2014 compared
to the efficiency in 2015. The large size dairy farms were most effective in Hungary in the examined period (90.90%). VRS technical efficiency for
small farms is 88% and the total number of small, the technical efficiency medium farms was 72.80% For the beef sector VRS technical efficiency
Sor small farms is 71.30% and the technical efficiency medium farms was 74.40% and 70% of the beef meat producing farms in Hungary are
medium sized. So, the conclusion is the small size dairy farms have a higher VRS efficiency than the small size beef farms whereas medium sized
beef farms had higher VRS efficiency than the medium size dairy farms.

As a conclusion, both dairy and beef sectors in Hungary have the potential to overcome technology and knowledge constraints and attain the
upmost attainable productivity level through improvements in; farmer volume of production i.e. output, beef cattle technologies, and advertising,
and the efficiency of the technology transfer process.

Keywords: efficiency, DEA, dairy sector, beef sector, Hungary.
(JEL Code: Q13)

INTRODUCTION

population. From an economics, financial and social point of
view, increasing the efficiency level of the milk production

Milk and meat have a play a very vital role in human
nutrition, therefore milk and meat production is a significant
subject in the global food supply chain, particularly in
emerging economies. As milk and meat are one of the most
important part of global nutrition supply it is essential to
increase production efficiency of the meet the huge demand
of the beef meat and dairy products for the very fast growing

APSTRACT Vol. 11. Number 3-4. 2017. pages 131-140.

and meat production from the non-dairy cattle is a very
important for both European Union (EU) and Hungarian
agriculture sector as well.

The world milk production has shown a continuous rising
trend in the last three decades, world milk production has
increased by more than 50 percent, from 500 million tonnes
in 1983 to 802 million tonnes in 2014. (FAOSTAT 2014).
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The biggest milk producer in the world is Asia (39%) The
second largest milk producer is Europe (28%) followed by the
American continent (North-, Central-, South America and the
Caribbean) which represents 23% of the total milk production
in the world (FAOSTAT 2014). Hungary accounts for 1880949
Tonnes of milk, which is 0.84% of total Europe production
(FAOSTAT 2014).

Beef is the third most widely consumed meat in the world,
accounting for about 25% of meat production worldwide,
after pork and poultry at 38% and 30% respectively. It is
interesting to see India is the largest producer and exporter
of buffalo meat in the world. The biggest Beef Meat producer
in the world is the American continent (North-, Central-, South
America and the Caribbean (45%) The second largest Beef
Meat producer is Asia (26%) followed by the Europe which
represents 15% of the total Beef Meat production in the world
(FAOSTAT 2014). Hungary produces 25800 tonnes of beef
meat, which accounts for 0.25% of total Europe production
(FAOSTAT 2014).

The European Union produced 151.58 million tonnes of
whole fresh cow milk in 2014 (EUROSTAT, 2015), of which
Hungary accounted for 1.536 million tonnes of fresh cow milk
which was merely 1.01 percent of the total EU production. As
per Figure 1, which represents the milk production in Hungary
observed over the period of 2011 to 2015, the milk production
was relatively stable, in 2012, 2013 and 2014. However, the
price went down rapidly in 2015.

Figure 1: The cow milk production in Hungary (whole, fresh)
from 2011 to 2015 (million litres)
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Figure 2: The total number of dairy cows in Hungary from 2010 to 2014

350000
300000

» 250000
§ 200000
£ 150000
© 100000
50000

0

312000 309000

52000 256000

249000

2010 2011 2012 2013 2014

Source: KSH 2016.

If we observe the Figure 1 and Figure 2 during the
examined period the number of cows decreased in Hungary,
but the milk production was quite steady and saw an increasing
trend. The reason for this is the growing performance of the
cows. The average milk production per year per cow (Figure 3)
is the highest in 2012 (7 533 kg); and lowest in 2010 (5 400 kg).
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Figure 3: The average milk production per cow in Hungary
Jrom 2011 to 2015 (kg)
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If we observe Figure 4, where we can see the total beef
meat production in Hungary from 2013 to 2017.1t must be
noted that the values for year 2017 are forecasted values. Beef
production has seen an increasing trend in the past 4 years
and is expected to increase slightly this year.

Figure 4: The beef production in Hungary
Jfrom 2011 to 2015 (thousand tonnes)
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We can see in the Figure 5 the total bovine livestock in
Hungary from 2013 to 2017.it also follows the same increasing
trend like the beef meat production in the last 4 years and is
expected to increase a little this year. The bovine livestock
in Hungary increased from 88 thousand in 2013 to 108
thousand in 2016. This year Hungary has forecasted to have
112 thousand bovine livestock (ESTAT 2017).

Figure 5: The total bovine livestock in Hungary from 2013 to 2017
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Figure 6: The total beef meat production in Hungary
Jfrom 2011 to 2015 (kg)
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Figure 6 illustrate beef meat produced per livestock. If we
observe the trend we can see the quantity of meat produced
per livestock is almost the same with just slight variations.
Meat produced per was livestock was maximum in 2013,
261.36 kg per livestock and minimum in 2014, 252.43 kg
per livestock. In 2016 in increased to 259.26 kg per livestock
and in 2017 it is forecasted to decrease very little and will be
258.93 kg per livestock.

The Hungarian farms both dairy and beef should have to
increase their technical efficiency, else they will reduce their
production potential, now it seems that they are producing
extensively, but in a big volume per farm. The measuring was
limited by measuring one input and one output performance
of the farms. Thus, the measuring of the inputs and the
outputs was separately, during the following chapters the
efficiency performance measuring regard with respect to all
inputs and all output as many authors called (FARRELL,
1957; BEGUM el. al. 2009; COELLI et. all 2005., TAUER,
1998; JAFORULLAH AND WHITEMAN, 1999; STOKES
et al., 2007) in the literature the “multiple input and output
measurement”.

Over-all, efficiency is a very wide concept, it is necessary
to define precisely what does it means, what are the factors
that effect it, what are the evaluation pointers and which
methods could be used to calculate the efficiency for single
farm. Increasing efficiency should be a priority for both the
European Union and Hungarian farms to ensure that a single
dairy can also produce competitively and efficiently for both
national as well as global markets in an economically, socially
and ecologically sustainable way.

In Hungary, due low level of market concentration the
producers in both dairy and beef sectors the producers are the
price takers and the processors are the ones who set the price
for them. If the producers want to increase their profits, then
they must try to increase their efficiency level. As noted by
BAUER et al. (1998), policy makers are mainly interested in
the potential impact of their decisions on firms Performance.
A firm that is inefficient is wasting inputs because it does not
produce the maximum attainable output, given the quantity
of inputs used, and hence the possibility of reducing average
costs. Irrespective of whether a developed or developing
economy is under consideration, findings from the study of
technical efficiency have far-reaching policy implications.

Studying farm efficiency and the potential sources of
inefficiency are therefore important from a practical and a
policy point of view. On the one hand, farmers could use this
information to improve their performance and policymakers
could use this knowledge to identify and target public
interventions to improve farm productivity and farm income
(SOLIS et al., 2009).

This research focuses on estimating and comparing the
levels of technical efficiency (TE) among dairy farms industry
and beef industry in Hungary. The estimation of technical
efficiency will be carried using Data Envelopment Analysis
(DEA). The results produced will help us to determine which
of the two industry is more profitable and effective.
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OBJECTIVE OF THE RESEARCH

The first objective of the research is to compare dairy
and beef farms efficiency in Hungary. Based on the results,
we can find which sector in Hungary is more effective. The
second objective is to compare the efficiencies of both the
sectors in 2014 and 2015 separately and from the results we
can find which year was more effective in terms of production
efficiency and the third objective of the research is technical
efficiency comparison of certain economic sizes for both
sectors. Here I have classified and compared farm sizes into
three groups: small farms (EU size classes 3-5); medium
farms (EU size classes 6-9) and large farms (EU size category
10-14). The research questions of this thesis are: What is
technical efficiency of the dairy sector and the beef sector in
Hungary? The dairy farms in which year (2014 or 2015) was
more efficient compared to their national frontier? Which
farm size in Hungary was the most efficient in both dairy
and beef sector?

A literature study will be performed in two directions.
Firstly, literature on the overviews of the world and Hungarian
dairy industry and beef industry will be examined. Secondly,
the efficiency measurement technique in the both the sectors
will be studied.

The next step will be the determination of dairy farm
criteria and beef meat production criteria and build up our
database for 2014 and 2015. These data might be available
from various sources but mainly the AKI (Research Institute
of Agricultural Economics) - FADN database. For the country,
related data following database will have be used: FAOSTAT,
EUROSTAT. The theoretical background and some expert
guidance from the supervisor will help to assess the efficiency
measuring procedure.

To study the determinants of technical efficiency we use
data envelopment analysis (DEA), which is a non-parametric
approach to estimate frontier functions and the calculation
of efficiency measures (e.g., TAUER, 1998; JAFORULLAH
AND WHITEMAN, 1999; STOKES et al., 2007).

MATERIALS AND METHODS

In this research, we use a database from the European
Farm Accountancy Data Network (FADN). The idea of the
FADN was launched in 1965, after Council Regulation 79/65
established the legal basis for the organization of the network.
It contains an annual survey carried out by the Member States
of the European Union (EU). The agencies accountable in
the European Union for the process of the FADN gather
each year accountancy data from a sample of the agricultural
holdings in the European Union. Resulting from nationwide
surveys, the FADN is the solitary source of micro-economic
data that is consistent, because the bookkeeping principles are
the identical for all member countries. Holdings are selected
to be a part of the survey based on sample plans established
at the level of every respective region in the EU. The survey
does not cover all the agricultural holdings in the EU, but only
those which due to their size could be considered commercial
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which means the very small land holdings which are non-
commercial are not a part of the survey. The method applied
intends to give illustrative data along three dimensions that
is, region, economic size and type of farming (FADN 2017).

The database contains farm level data, where the input
and output data express with monetary units (0). The dataset
organized by yearly for every farm, so this makes the panel
dataset (FADN 2017).

Table 1: classification of test holdings size classes

Classes EU size STE limits euro
categories
Does not form part of @ Below 2000 EUR
the FADN [€18) from 2000 - 4000 EUR
(1) from 4 000 - 8000 EUR
(1) small farms (3-5) Iv) from 8000 - 15000 EUR
V) from 15000 - 25000 EUR
(VI) from 25 000 - 50 000 EUR
(VI) from 50 000 - 100 000 EUR
(2) Medium farms (6-9) | (VIII) from 100 000 - 250 000 EUR
(IX) from 250 000 - 500 000 EUR
X from 500 000 -750 000 EUR
(XI) from 750 000 - 1 000 000 EUR
(X1II) from 1 000 000 - 1 500 000 EUR
(3) Large farms (10-14) | (XIII) | from 1 500 000 - 3 000 000 EUR
(X1V) 3 000 000 EUR or above

Source: Own classification system based on the Commission
Regulation (EC) No 1242/2008

If we see Table 1 we will observe the FADN classifies land
holding in three classes that is small farms which includes
categories (III - V) and the farm revenue ranges from 2000
euros to 25,000 euros depending on the farm category, the
medium farms comprise of categories (VI - IX) and the farm
revenue ranges from 25,000 euros to 500,000 euros and the
large farms comprise of categories (X - XIV) and the farm
revenue ranges from 500,000 euros to 3,000,000 euros or
above. We can also observe that farms with revenue of less
than 2000 euros are not considered to be the part of FADN
database.

In this research, we choose the dairy farms and beef
production farms from Hungary for 2014 and 2015. We mainly
focus on those dairy farms, whose revenues from cow’s milk
production and beef producing farms whose revenue form
beef meat production are at least 75% of their total revenues
for every year. We compare the efficiencies for the following:

Dairy sector efficiency and the beef sector efficiency.

Both sectors efficiencies in the year 2014 & 2015 separately.

Efficiencies for both the sectors based on the farm size
(small, medium, large).

After the input data deflation, we have used (KOVACS
2009; KOVACS 2016) deterministic (DEA) model modified as
per Hungarian dairy farms in which the output variables were
the cow’s milk and milk products variable (values expressed
in EUR in the database under the following code: SE216); and
as another income, they sold beef and veal variable (values
expressed in EUR in the database under the following code:
SE220).
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For the dairy farms model, the five input variables
were, namely:

(1) Total fixed assets: It includes land associated to
agricultural activity and the buildings and is expressed in
EUR, these assets remain constant all the time, or at least for
a prolonged time to serve the population of economic activity
and they do not wear out are not, or only slightly wear out
during production. This is shown as the following code in the
FADN database: SE441.

(2) Total current assets: The current assets comprise
(stocks and other rotating equipment) and expressed in EUR
is basically the value of the breeding animals which wear
during production, or stocks wholly destroyed, or else pass
through the target assets, so that continuous replacement is
essential. This is shown as the following code in the FADN
database: SE465

(3) Labour Input: It contains the total number of working
hours. This is shown as the following code in the FADN
database: SE011

(4) Major cost items: This input factors include the biggest
three categories of costs and is expressed in EUR. These
are usually the highest per capita livestock feed costs, but
it represents a significant cost item in energy costs as well.
The unit cost of energy includes fossil fuels and electrical
energy costs, as well as the value of the plant and lubricants
as well. The third component of this category of categories
other direct costs, which is the biggest factor in the cost of
veterinary expenses, but includes a variety of tests, or storage
costs that can be directly charged to the sector. It is listed
with the following code in the FADN database: SE310 +
SE330 + SE345.

(5) Dairy cows: This category includes female sex cattle
on the farm European livestock units (LSU), which are held
primarily for milk production. European livestock units of
the dairy cow are 1, while younger than two years old calves
take account of between 0.4 and 0.6. This is stated in the
following codes in the FADN database: SE085.

Both input and output factors of the model were derived
from the Hungarian FADN database. The 87 185 data points
were analysed in the model, which includes data from about
1646 dairy farms in Hungary.

For the beef farm model, there was only one output
variable which was beef meat variable (values expressed in
EUR) in the database under the following code: SE220).

In the model, we have used five input variables for the
beef sector, namely:

(1) Total fixed assets: It includes land associated to
agricultural activity and the buildings and is expressed in
EUR, these assets remain constant all the time, or at least for
a prolonged time to serve the population of economic activity
and they do not wear out are not, or only slightly wear out
during production. This is shown as the following code in the
FADN database: SE441.

(2) Total current assets: The current assets comprise
(stocks and other rotating equipment) and expressed in EUR
is basically the value of the breeding animals which wear
during production, or stocks wholly destroyed, or else pass
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through the target assets, so that continuous replacement is
essential. This is shown as the following code in the FADN
database: SE465

(3) Labour input: It contains the total number of working
hours. This is shown as the following code in the FADN
database: SEO011

(4) Major cost items: This input factors include the biggest
three categories of costs and is expressed in EUR. These
are usually the highest per capita livestock feed costs, but
it represents a significant cost item in energy costs as well.
The unit cost of energy includes fossil fuels and electrical
energy costs, as well as the value of the plant and lubricants
as well. The third component of this category of categories
other direct costs, which is the biggest factor in the cost of
veterinary expenses, but includes a variety of tests, or storage
costs that can be directly charged to the sector. It is listed
with the following code in the FADN database: SE310 +
SE330 + SE345.

(5) Livestock: This category includes cattle on the farm
European livestock units (LSU), which are held primarily for
beef meat production. This is stated in the following codes in
the FADN database: SE090.

Both input and output factors of the model were derived
from the Hungarian FADN database. The 3 074 data points
were analysed in the model, which includes data from about
55 beef producing farms in Hungary. As it can be seen there
are a very few beef producing farms reason being it’s more
expensive to produce and people prefer other meats like pork
and chicken.

After the organization of the collected data from the
FADN database as possible model variables, we performed
the data deflation and cleared the outlier values, then finally
merged the data for the year 2014 and 2015. After all, of this,
we could start to filter the database in accordance with the
categorization criteria, such as the creation of sub-databases
with our categories. Such categorization criteria were:

- Both years from 2014 and 2015;

- Both sectors Dairy and beef respectively.

- farm size (small, medium and large);

In addition to these categorical terms, we used the research
method (DEA) to compare both the sectors efficiencies. We
presumed output orientation for the DEA model, which
suggests that the for the farms in research, we estimate how
much production amounts can be proportionally increased
(maximized) without varying the input quantities used. For the
result, it has no effect assuming input or output orientation,
the two results must be the same. The results obtained by
this research can be useful for the milk production and the
beef production farms in the database. To make an effective
countrywide inference, the data should be weighted by
the farms’ relative national weight. Its performance inside
the technical efficiency measurement model will make the
model too complex and cause undependable results. This can
be evaded if the model itself is not applied to the weights,
but individual efficiency values provided by the model are
weighted at the end of the procedure. In the weighting
procedure, weighted statistical averages were calculated
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for each categorization criteria for each category. This is
more time-consuming, but we think it gives more reliable
results than the model built by the weighted method. At the
frontier estimation, it does not matter that a point in the
model represents 5 or 50 holdings (or decision making units
(DMU)). In the method, the categorization criteria weights
play an important role at the post-weighing efficiency results.
The relative economic weights used in the model came from
AKI adopted by the EU.

During the research, efficiency indicators of dairy farms
and beef producing farms were analysed for the year 2014
and 2015. We also explore the efficiency level of small,
medium and large holdings. The last examination focused
on the technical efficiency of both the sectors in total and
their comparison. Naturally, efficiency values should also
be weighted at the end to draw national-level conclusions.
To do so, a weighted statistical average was calculated using
the AKI’'s FADN system adopted weights calculated for
each category. The weighting missed on the year’s category,
because here the results will not affect the weights.

The secondary database provided by the AKI (Research
Institute of Agricultural Economics) included financial data
from 212 holdings for the dairy farms and 55 holdings for the
beef production farms in the reviewed period. After filtering
out the data points in the model and the data outliers, which
included a negative value, as cost cannot be interpreted as a
negative value, or none of the emissions. Though, the final
output of the model will not be affected by removal of the
negative value