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FOREWORD

The tradition of facilitating all-faculty internanal conferences at the Faculty of Economics
and Management, CULS Prague (FEM) with the title"Afrarian Perspectives” started
in 1992, the year of the #0anniversary of the foundation of FEM. We are nbappy

to anounce that we have succeeded in reachingofbetive set at the first conference, which
was to create a tradition of regular (faculty) fevances held every September on the topic

of "Agrarian Perspectives".

The basic format of the Conference: plenary sessidiscussions in technical sections,
a social evening, publishing papers published iaditional or electronic forms,
and the participation of foreign as well as otheledates from the education, research,
management and business practices has been, noiptgj maintained. The research
programmme of FEM CULS in Prague is based on mongothe leading European
and world trends in specific areas of science. Tdl® corresponds with international
cooperation and efforts to join research grant catitipns. Continuity, stability
and efficiency in the procurement and financing ttiematic focus of the FEM research can

be described using the example of the long-tesaarch plans of the Ministry of Education:
» The source approach to shaping the competitivaragdge of businesses

 Effective integration of the Czech agrarian seatithin the framework of European

structures — a prerequisite for sustainable deveént
 Data processing and mathematical modeling ircafjure
« Social and Regional Development of Rural AreathenCzech Republic
« Information and knowledge support of strategiciagement
» Economics of Czech agriculture resources and #fécient use within the framework

of the  multifunctional agri-food systems

The thematic focus of "Agrarian Perspectives "coariee in each year reflects important
topics inthe given period, including expectatioofs their implications for the future.
These topics therefore present a cross-sectioneolong-term research projects and received

grants, while simultaneously documenting the peadf the FEM research programme.
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Agrarian Perspectives |. — XXV. (1992 - 2016)
Volume | Year No. of Topic
contributions*
l. 1992 73/14 CSFR - EUROPE — WORLD
Il. 1993 93/18 Transformation Phase
Il 1994 89/26 Sustainable Development
V. 1995 70/27 Agrarian context of European intéigra
V. 1996 105/28 Education for XXI. Century
VI. 1997 127/50 Agrarian trade and European intiegna
VII. 1998 197/92 European integration and the dssatural resources
VIII. 1999 195/67 Competitiveness of the agricudlusector and integration
processes
IX. 2000 126/36 Globalization and competitiveness
X. 2001 64/19 Globalization and regionalization
XI. 2002 69/18 Development of multifunctional agditire
XII. 2003 148/18 New Economy and EU enlargement
X1, 2004 167/25 Sustainable development of agragector
XIV. 2005 190/18 Knowledge Economics
XV. 2006 213/30 Foreign trade and globalizationcesses
XVI. 2007 235/37 European Trends in agriculturad amral development
XVII. 2008 187/42 Challenges for the 21st Century
XVIII. 2009 204/31 Strategy for the Future
XIX. 2010 44/18 Proceedings of the 19th Internaiddcientific Conference
XX. 2011 49/16 Proceedings of the 20th Internati@@entific Conference
XXI. 2012 27119 100th Anniversary of the Czechri@gonomic research:
Innovation and competitiveness of the EU agrarenics
XXII. 2013 37/5 Development trends in agribusiness
XXIII. 2014 37/6 The community-Led rural developnen
XXIV. 12015 62/17 Global agribusiness and the re@nomy
XXV. 2016 55/21 Global and European Challenges Fmrod Production,
Agribusiness and the Rural Economy

* - Total / Foreign Contributions/Posts

In respect to the choice of the topic, organisatind mission of the “Agrarian Perspectives”
conferences certain changes have taken place, Heit biasic intent and meaning
of these faculty conferences have remained uncldanijemeans that the priority goals
include creating a platform for the presentationimfependent opinions, getting feedback
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for the future orientation of economic researclackeng students, and also the formation
as well as maintaining the tradition of regular tmegs of local and foreign participants,

graduates and entrepreneurs.

In the history of Agrarian Perspectives, i.e. withhe framework of the 25 conferences,
atotal of 2863 contributions (of which 698 camenir abroad) have been presented.
This represents a correspondingly higher numbepaticipants. It can be expected that
this figure allows for adequate dissemination o tlesults presented in the conference

proceedings (those from recent years have beeredda the Web of Science).

The key theme of this year's jubilee conferencé&Gnbal and European Challenges for Food
Production, Agribusiness and the Rural Economyate® a scope for applying the results
of scientific activities of the PEF staff and, sitameously, also of the participants

from a number of domestic as well as foreign partméversities and institutions.

The thematic framework of this year's conferencemade up of invited presentations
from the perspectives of USA, the PRC and EU (Mgy€ing, Hanrahan, Burny, Sir).

This year a part of the conference will be two dssion forums (round tables), devoted
to the topics of "The Retail Chains of a GlobaliZz&conomy" and " The Worth of Water,
Worthy Water”. With regard to the intention to itevi the broad specialist public,
the discussion will be in Czech with a simultanedtanslation available for the foreign

participants.

Contributions by the domestic and foreign partinigaas well as meetings and discussions
of the conference participants, within the framekwafr official meetings or social events will,
undoubtedly, make it possible for everyone to prmihe quality of scientific research
and educational activities at their workplaces. teen topic of the conference is permanent

in character, and can therefore be consideredsagrimg for everyone involved.

prof. Ing. Miroslav Svatos, CSc.

Chairman of the Programme Committee of the Gmmice
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Agriculture Towards a More Sustainable Development:
the Case of Wallonia (South of Belgium)

Philippe Burny

Walloon Center for Agricultural Research, Rue dudi® 4, 5030 Gembloux, Belgium.
Gembloux Agro-Bio Tech, University of Liege, Passages Déportés 2, 5030 Gembloux, Belgium

burny@cra.wallonie.be, philippe.burny@ulg.ac.be

Abstract: The new Common Agricultural Policy (CAP) establdh¢he so-called “green
payment”, which obliges the farmers to practicepcdiversification and to manage “ecological
focus areas” ontheir arable land, which is supgose be favourable to the environment.
In Wallonia, nearly half of the farmers are obligedhave ecological focus areas on at least 5%
of their arable land in order to get the green paytnand also, the direct payments. At the same
time, thanks to public support through financialasres in favour of the farmers and through
more general strategic plans, organic farming teggsl a significant increase during the last ten
years and represents more than 10% of Walloon farime2014, with 8.6% of the agricultural
area. Consumption of organic food is continuousbréasing and reaches 2.3% of the total food
expenses in 2014. The main expenses for organidupt® concern dairy products, vegetables
and fruits. Together, ecological focus areas andamic farming areas represent in 2014
the significant share of 12% of the Walloon agtigrdl area. In addition, quality specific products,
including origin-labelled products, are also enemed by the public authorities through financial
support and advertisement campaigns. The “quatisyt concern environmental aspects. In brief,
Walloon agriculture is now going towards a moretaingable development model.

Key words: Wallonia, organic farming, ecological focus aregsality products, sustainable
development

JEL classification: Q 18

1 Introduction

Faced to sustainability problems, European aguoceltis looking after better solutions
to maintain jobs and economic activities while exgtmg the natural resources (Cvik
and MacGregor Pelikanova, 2015). The last versiaheCommon Agricultural Policy, after
three years of difficult negotiations (Bureau, 2)12vas defined for the 2015-2020 period.
One of its main characteristics is that it goeshier in favour of the environment (Matthews,
2013). The new rules even establish the so-caltgéeh payment” (Hart, 2015), which
represents 30% of the total direct payments to éasnm each Member State. On the other
hand, organic farming in Wallonia appeared in tB8Qls (Burny and Gellens, 1988) and was
officially defined in the European legislation i®91l. More recently, organic farming was
considered to be a serious opportunity for a moitasnable development model all over
the world (Dufumier, 2012) and became more popalaong consumers (Petrescu et al,
2014). Simultaneously, the stress was put on thalityuof the products rather than
on the quantity. In 1992, the European legislabanorigin-labelled products was published.
At the Walloon level, the Ministry of Agriculturds® encourages regional products which
present a specific quality. The aim of this papertd examine how Walloon agriculture
isonthe way to a more sustainable developmentemoshat are the tools and new
agricultural practices which are used, what ar@ ihgortance and their dynamics, what are
the main factors impacting these tools and prastice
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2 Materials and Methods

Secondary data are collected from different sousres concern organic farming, the so-
called “greening” of the CAP and specific qualityo@ucts, which are new practices more
sustainable than conventional agriculture. Theysaagistical and legal/administrative data.
The data which are dealt with come from the angealkral agricultural census organised by
the federal ministry of economics (general direaterfor statistics and economic information)
through a sampling method which must ensure that wimole farming sector is duly
represented, the regional integrated control andagement system dealing with the farmers’
declarations which are necessary to get the fimdssapport from the CAP, a national survey
on consumers’ habits dealing with organic food patd, information from the regional
administration dealing with the dossiers of spedifuality products, Walloon strategic plans
for the development of organic farming and for aungtble development, the stakeholders’
association for organic farming, and regulatiothatEuropean and Walloon levels.

A chronological approach is adopted concerning migéarming, as data are now available
since several years, while the situation is exathimaly for 2015 as far as ecological focus
areas are concerned, as 2015 is the first yeangiEmentation of the new CAP. By doing so,
it is possible to see to which extent the altem@atind more environment friendly ways
of production lead Walloon agriculture towards arensustainable development. The factors
which could explain the situation and its recerdgletton are then presented and discussed.

3 Results and Discussion

3.1 Organic farming

The evolution of the number of organic farmers ahdhe area devoted to organic farming
shows a very significant increase since the begmoi the 2% century (figure 1). In 2014,
more than 10% of Walloon farmers used organic nusthgovering 8.6% of the regional
agricultural area. The most important organic arags meadows (83%) on which dairy
and meat cattle is raised, and general crops (yaiereals, of which the demand
is increasing).

Fig. 1. Evolution of the number of organic farms and organdé farming area in Wallonia
from 2000 to 2014

farm
70000 1400
60000 - 1200
m Nb of farm
© 50000 Area - 1000
40000 - 800
30000 - 600
20000 - - 400
10000 - 200
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Source of the basic data: BIOWALLONIE, 2015




Agrarian Perspectives XXV.
Wrry B . .5 |

This success is mainly due to two factors:
- astrong public support

The financial support granted to organic farmerstifie 2015-2020 period is shown on table
1. This support is granted in addition to direcyrmpants from the CAP (organic farmers are
automatically eligible to the green payment, andaall direct payments). It significantly
improves farm profitability and so attracts farméased to low market prices to adopt
organic farming as an alternative to their curfer@ncial problems.

In addition, a strategic development plan for orgdarming was defined by the regional
Walloon government in 2013 (Comase and Di Antor#013) dealing with extension
services, research, promotion, teaching and fimhnsupport, while the new strategy
for sustainable development in general also supmoganic farming.

- an increase of organic food products consumption

The expenses for organic food products are stidreasing in Belgium, reaching 2.3%
of the total market for food products in 2014, whihe total expenses for the most common
food declined for the first time since many yeashpwing a really positive dynamics
of the organic food demand, even during a crisisode The expenses per capita which are
the most important concern dairy products, vegetahhd fruits with 5.40, 4.74 and 3.71 €
respectively.

Table 1. Financial support (€/ha) for organic farmng in Wallonia (2015-2020)

Crops Area of organic farming
0 to 60 ha Over 60 ha
Meadows and forage crops 200 120
Other annual crops 400 240
0to 3 ha 3to 14 ha Over 14 ha
Fruit trees, horticulture and 900 750 400

seed production

Source of the basic data: Service public de Walloaj 2015

The most important market shares for organic fooddgpcts concern meat substitutes
(21.0%), eggs (11.0%) and vegetables (5.4%). Magketes for organic products are
generally one third higher than the prices of coie@al products.

Examining these figures, it could appear that #veneérs do not necessarily meet the demand
(they produce too much bovine meat and too lesstabtes and fruits), and that the direct
financial support for organic agricultural areas bave distortion effects.

3.2 Ecological focus areas

The green payment established by the CAP for th&5-2020 period can be paid
to the farmers if they respect three conditions:

- the maintenance of permanent pastures;
- crop diversification;

- the implementation of ecological focus areas (Tre¥soGavira, Burny and Lebailly,
2016).
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Farmers must have at least two crops when they geaah least 10 ha of arable land,
and at least three crops when they manage at3@akt of arable land (with the exception
of farms for which pastures are very important).

The implementation of at least 5% of ecologicalfoareas is compulsory when farmers have
at least 15 ha of arable land.

Concerning crop diversification, the results ofintgplementation are presented in figure 2.
Fig. 2. Number of farms concerned with crop diversificationin Wallonia in 2015

1%

M No obligation
M At least two crops
i At least three crops

M Do not meet the obligation

Source: Terrones Gavira, Burny and Lebailly, 2016

50% of Walloon farmers have no obligation, whil@&d ust have at least two crops on their
arable land and 33% at least three crops. In aiditi% did not meet their obligations
and are, as a consequence, exposed to financialtipen

Concerning ecological focus areas, a list of eldmewhich can be considered as such
is proposed to the choice of the Member States/nggaccording to the Commission
delegated Regulation (EU) No 639/2014. Conversaefficients are used for elements which
are not surface elements, and weighting factors um®d because the positive impact
on the environment is variable.

In 2015, 54% of Walloon farmers were not obligedingplement ecological focus areas
(they have less than 15 ha of arable land, arenardgarmers, ...).

Among the farmers who were obliged to implementlagioal focus areas in order to get
the direct payments, 47% devoted from 5 to 6% eirtlarable land to these areas, 21%
devoted from 6 to 7% and 29% more than 7%. In addiR.4% of these farmers did not meet
the required 5% and could get financial penalties.

The choice of EFA is large, but 80% of the farmese only one of them to meet their
obligations, and 15% use only two of the possibleso As far as the areas are concerned,
it appears that “areas with catch crop or greerecoare by far the most important type
of EFA, before land laying fallow and areas withragen-fixing crops (figure 3).
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Fig. 3. Area of the different types of ecologicalicus areas in Wallonia in 2015

3% 4% 4,

® Land laying fallow
H Nitrogen-fixing crops
i Catch crops

H Others

Source: Terrones Gavira, Burny and Lebailly, 2016

While observing the results, it is not clear thia¢ Walloon farmers had to change their
methods of land management in order to get thectdpayments. However, these good
practices are, at least, fixed for the future.

3.3. Specific quality products

Another type of measure which can be favourabl¢ht environment deals with specific
products, including origin-labelled products. Tistfregional specific quality regulation was
established by the Walloon Government in 1989 gtlyesmars before the EU regulation dealing
with the origin-labelled products. However, thesfiorigin and specific quality guaranteed
product, the “jambon d’Ardenne” (ham), was defimed Belgian law as early as 1975. Later
on, the Walloon Government continued to supportcifigeproducts. A regional label,
“EQWALIS”, was registered at the European levelRD03. More recently, in a legal code
gathering all the regulations dealing with agriatdt (Walloon Government, 2014), chapter I
precises the regional system for specific qualidpcts.

Minimal criteria to be recognised as specific dyalproducts have been defined by
the Minister of agriculture concerning pork meaiuipry and bread. Some additional criteria
can be proposed by the private operators in ordedefine more specific products, like
in the pork sector.

The regional regulation published in 2014 precisst can be considered as a “specific”
quality, compared to the standard one.

Compulsory criteria are the following:
- the producing farms must be family farms;

- the sharing of the added value among the partnettheo production-distribution
channel must be equitable, a significant addedevhging left to the farmers;

- a balanced relation between the development ofcagrre and the expectations
of the society;

- the exclusion of genetically modified organisms.
An additional difference with standard products tragcern aspects like:
- the use of local inputs at different points of thed chain;
- the impact on the environment;
- the impact on human health;
- animal welfare;
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- ethics and responsibility of the operators;

- the organoleptic quality of the products;

- the nutritional and dietetic quality of the prodsjct
- the safety or the traceability of the products.

The respect of these criteria must be controlled obganisations which are officially
registered and authorized by the regional govertnnidre number of products is still limited,
but increasing.

The promotion of the specific quality products iseoof the tasks of the regional agency
for the promotion of the quality agriculture. Fimsd support is granted to the producers’
associations.

During the last years, it appears that Wallonia enadnificant efforts in order to meet
the new demands of the society concerning a momgaisable development model
for the economy in general and agriculture in paféir. Organic farming, measures in favour
of the environment and specific quality producgistered a significant increase. This is also
the case in many European countries, proving thaindrs are able to adapt to new
challenges.

4 Conclusion

The analyse of statistical data and legal and adimative documents shows that organic
farming, the greening of the CAP and specific qygbroducts play today — and will play
tomorrow, if global policy does not change — a #digant role to lead Walloon agriculture
towards a more sustainable development model. @rgamming is particularly dynamic
during the last ten years, representing today ntioa@ 10% of Walloon farmers, thanks
to strong financial support from the public auties and the regular increase of the domestic
demand, even during economic crises. Besides,nipiementation of the new CAP forced
one half of Walloon farmers to practice crop divaation, and nearly one half to implement
ecological focus areas. In addition, the numbespafcific quality products is also increasing.
They constitute a more sustainable alternativeaioventional agriculture, valorizing local
products. However, some questions remain aboutrdla¢ impact on the environment
compared to the previous situation: some farmensadly respected organic farming rules
without being recognized (so, the official recogmit gives them the right to get financial
support, but did not have any impact on their pcast with no added value
for the environment) and many conventional farmedready practiced crop diversification
and green cover. So, further research is necessanyler to precise what is the real impact
of the new rules. On the other hand, it appears dhganic farmers are more attracted by
public financial supports than by better marketcgsi as there is a distortion between
Walloon organic production and consumption. Howgeiteis clear that the new regulations
and the public support which is linked to theirpest do have a positive influence on a more
sustainable development model for Walloon agriceltuby at least maintaining good
practices for the environment.
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Global Trends in Agriculture and Rural Development:
a European and Eurasian perspective

William H. Meyers

Food and Agricultural Policy Research Institute FRA-MU), University of Missouri, Columbia
meyersw@missouri.edu

Abstract: This paper first assesses the recent past andumetérm market conditions
for agricultural markets. The recent shift from thignd volatile prices to declining prices may
be a return to the long term path of declining q@ates. The shift in export supply also shows
declines from U.S. and Canada while supplies aoeeasing from Russia, Ukraine, Brazil,
Argentina and India. Trade relations and disrugjomowever, are complicating market
adjustments. World population projections to 205@ a@analyzed for the main developed
and developing regions. Policy and market developshéndicate changes in projected growth
of food supply relative to population growth antireated food demand growth over the next four
decades. The main food security challenge of therdyu as in the present, is not insufficient
production but rather increasing access and reduaitnerability for food insecure households.

Key words: agricultural prices, policy and trade, food setyuipopulation growth

Introduction

The paper provides an overview of the factors douting to the decline in agricultural
commodity prices and prospects to 2025 with a aler focus on supply, demand and policy
factors. Agricultural and other commodity markedstinue to be depressed, causing concern
among farmers and their organizations as well asngnpolicy makers concerned about
the well-being of farmers. This is quite a changgaolicy concern compared to only a few
years ago when high and volatile prices were thewigrg issue. Is this likely

to be a temporary or persistent market conditioffactors contributing to these market
changes are the excellent crops in recent yearsgamding stocks, the massive decline
in petroleum prices that reduce production cost sloty biofuel demand growth, slowing
economic growth in major importing countries likehia, and changing exchange rate
dynamics. Changing domestic and trade policiesyniliering WTO negotiations, trade
disruptions arising from trade disputes and sanstigerve as added factors. There is trade
disarray in the ECA region even while efforts anga@ing to expand the Eurasian Economic
Union (EAEU) and implement the regional agreemsntsh as the Deep and Comprehensive
Free Trade Agreements of the EU. Future demandthresvlinked to growing population
and rising incomes but this challenge is weigheairey addressing undernourishment
and malnutrition both currently and in the future.

Big picture on prices and grain trade

The price shock of 2007/08 gave rise to increasedcerns about feeding the world
at reasonable prices and about price volatility foodl security more generally. The last ten
years have seen relatively high and volatile prie¢deast when compared with the previous
20 years. Ever since the price surges of 2007f@8ethas been an ongoing discussion among
analysts on whether price levels and price votatdiill continue to be different in the future
than in the decades before this price surge. Detpit late 2008 plunge of commaodity prices,
market prices have continued to be higher and nwvaolatile compared with pre-2005
behaviors (figure 1). Lately we have again seerargel decline in oil prices and also
in agriculture and food prices but not as low as-2005 prices. Since the middle of 2014,
energy prices have fallen much faster than foodagretultural prices, and the lows are still

below the lows of 2008 and have persisted longer.
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It is useful first to look at the causes of therphgrain price increase in the 2012-13 crop-year
and the price declines in the next marketing yelns. primary cause of the increase in prices
in 2012/13 was a historically deep drought in thielvest that saw average U.S. corn yields
fall by 16 percent and global grain production atsopped. This contributed to a large
decline in global grain supplies, at a time wheobgl stocks were already very low. Stock
levels were low in part as a result of the fact th@12/13 was the third consecutive year
of low corn yields in the U.S. In the next cromy€2013/14) grain production had the largest
increase in recent memory, led by the recoveryooh production in the U.S, and this year
saw another record grain production. In respongsajngprices declined dramatically.
It is clear that in the last 5 years much of thegugyration was caused by simple supply and
demand factors driven by weather shocks.

Figure 1. World Bank food, energy, metals price inites, 1/00 to 7/16, 2005=100
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Source: Food, energy, metals and minerals price incks, pink data (World Bank, 2016)

While the recent price spikes have generated dismusmong analysts on whether the long
run pattern of declining real food prices will beversed, the last price spikes pale
in comparison to those of the mid 1970s (figureT®e jury is still out on the future real price
path, given longer run issues with climate changater availability and the rate
of technological change; but at least in the medieimm the response to price spikes has been
increased production and falling real prices ah@past.

This is not the time or place to do a detailed readutlook discussion, but the fact is that
FAPRI-MU, USDA (Westcott and Hansen, 2016), and OEAO (2016) all concur that we
should expect real prices below recent highs aosecto pre-2006 levels. These assessments
also agree that the growth of biofuel use of graamsl oilseeds has slowed now that
it is @ more mature industry; but grain and oilspades are still linked to the price of energy,
though the strength of this linkage depends oneptevels. Another dampening factor
Is the slowing economic growth in emerging econ@m@nd especially China, which has
been a major factor in demand growth during thé desade. Putting the projected average
prices from the FAPRI-MU distributions into histoai context, we can see how they tend
to continue the path of flat or declining real psdfigure 3).
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Figure 2. Real prices of grains 1960-2015
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Uncertainties in the outlook

As always there are uncertainties in the outlookdBction the last three years has been good
and stocks have been rebuilt, but droughts canyalWwa expected in any year. The El Nino
effects this year have severely impacted white eyaizit that market is isolated from main
grain markets and its effects are very localizeggeially in southern Africa. In the near term,
there are uncertainties on weather shocks, exchaatgg, petroleum prices, the US Federal
Reserve decision on interest rates, and policysshgtich as BREXIT, Argentina’s reduction
and removal of export taxes, and the (presumed desmy) Russian food import ban that
began in 2014, and has just been extended to ttieoE2017. It is not clear how these
or similar changes may evolve over the next detadehey can impact the market outlook.
In the medium term there is also the question efslbwing investment and economic growth
rates in China and other emerging countries andhenhehat is a temporary or longer term
phenomenon. Some of this slowdown has been driyerthb weak commodity prices.
Similarly, macroeconomic forecasts have usuallylueded oil prices rising again, but
the timing of those higher prices keeps being ededrfurther into the future.

Figure 3. Real prices of grains 1960-2015
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Both trade and domestic policies of major markedyets have been changing. Aside
from new EU and new US agricultural policies whidwve little trade or price effects, there
are still floundering or dormant WTO negotiatioasd trade sanctions and counter-sanctions
in Europe. Efforts are ongoing in Russia and Cértsta to expand the Eurasian Economic
Union (EAEU) to increase trade and policy harmotdzawithin member countries. Regional
agreements of the EU such as the Deep and CompgiebefRree Trade Agreements
(DCFTAs) with Ukraine, Moldova and Georgia as wa#l continuing the EU accession
processes with selected SEE countries are all éeghdo open more trade opportunities
for those countries (FAO 2016). It is unlikely thhese regional trade agreements will have
a major impact on global markets but are more yikel influence within-region trade flows
and have also increased geopolitical tensions.

There could also be “within region” tensions, suh when EAEU members were not
consulted prior to the food import ban, that caspdiave impacts on other EAEU members
(Shagaida et al, 2014). The recent TPP agreemeititlito be ratified by the USA and other
partners, and the TTIP is far from realization as@ms highly unlikely. Reducing trade
barriers is usually expected to improve marketqgrarhnce and increase trade, but regional
trade agreements are also known to create tradestbw, so the results are not always clear.
An important impact on trade in the near term hasnbthe relatively large depreciations
of currencies in Europe and Central Asia as wellBaazil relative to the US dollar,
and that has supported the continued rise of Br&ziksia and Ukraine as a share of total
grain exports (Figure 4).

Figure 4. Share of grain exports1987-88to 2016-17e
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Shifting patterns of grain trade

The shift in patterns of grain trade since theyea880s has been dramatic. In 1987/88, more
than 45 percent of grain exports originated inWsA, and in the last few years this share has
been close to 20 percent. Meanwhile, the relativedw entrants to grain export, Ukraine,
Russia, Kazakhstan, Brazil, Argentina and Indiaehseen their combines share rise to nearly
35 percent. The visuals would be even more dranifaiie looked at net exports instead
of total exports, since Russia was a major net mepoof grains before the mid 1990s
and Brazil was a net importer for another 10 yester that. The growth of exports out
of Russia and Ukraine in particular has been drparily by production increases but more
importantly by the post 1990 decline of animal nemsband the release of this feed use
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for export. By contrast, the decline of US graipents since 2005 has been driven primarily
by the increased domestic use of grains for domestianol production. The largest increases
in net exports in the last nine years have bean fdkraine, EU, Russia and Brazil (figure 5).
At the same time the largest increases in grainlymtion over the same period have been
in China, US, and the EU (figure 6). So what doeis tsuggest about the challenges
of meeting global food needs of the future? Fot thea turn first to the issue of demand
growth for the future.

Figure 5. Change in grain net exports 2005-07 to 2@-16e
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Figure 6. Change in grain production 2005-07 to 215
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Population Growth Dynamics and Food Demand

Given the recent progress in grain production, velmatthe implications for feeding the world
in 20507 For this we will first look at projectedpulation growth, then at what kind
of production path would be adequate to supply grgywopulations and incomes.

The United States Census Bureau (2015) projectsvinkel population to reach 9.38 billion
persons by 2050, an approximate 36.5% increase thesrpopulation in 2010, while
the United Nations projects 9.55 billion persons20%0. While world population continues
to increase, rates of population growth have bemsredsing where incomes and education
levels increase (figure 7). It is known that highecome and education levels increase
the marriage age of women and reduce the numbehitefren per family. This more than
offsets increased life expectancy at birth and cedypopulation growth rates. In the projected
aggregate of developed countries, population begins decline beyond 2040,
and for the European continent this decline isquigd to commence in 2020. Europe’s birth
rate has been below the replacement level for maers; only immigration has kept
Europe’s population increasing. In China, with dtse-child policy, the population growth
rate is projected to go negative in 2033 and bevbe¢he developed country level by 2050.
Thus the number of people added to the world pdijomizeach year, peaked at 86.5 million
in 1988 and has been declining ever since thenaBumcomes rise, we also know that diets
improve and increased agricultural production isdeel for that as well.

Figure 7. Annual rates of population growth 1960-7@0 2040-50
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Another important aspect of global population giovetthe evolution of regional distribution.
From 1970 to 2010, 63% of the world population gtowas in Asia and 21% in Africa
(Figure 8). These numbers change dramatically btv@2©10 and 2050, when the total share
of population growth will be about 42% in Asia a#8.5% in Africa. More than 1.2 billion
people are projected to be added in Africa, whiatl vexceeds the 1.0 billion projected
for Asia. This dramatic shift in shares of popudatin Asia and Africa may have a significant
impact on global food consumption patterns and feeclrity because the most food insecure
regions are growing the fastest. Meanwhile, Eur®@peopulation, which has been
at essentially zero growth since 1990, is expedtediecrease from 11% of the world
population in 2010 to 7.5% in 2050. The shares atéltpopulation in North America
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and South America are projected to be around 7% eac2050. With the expected
2.67 billion additional people between 2010 and®@@5d nearly half of these in Africa,
there will be future food security challenges.

Figure 8 Regional population changes over 40 yeaepods past and future
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Following the food price crisis in 2007-8, thereswmeoncerted effort to study future food
needs. The FAO estimate released in 2009 calledrfancrease in total food production of 70
percent and increase in cereals production of $6epé from 2005/07 to 2050 (Bruinsma,
2009). This gave rise to the often repeated calidtuble production by 2050”. That is a
handy slogan but was not an accurate reflectioth@fFAO estimates. More recently, FAO
(Alexandratos & Bruinsma, 2012) updated these ed&mm and projected
a 60 percent increase in agricultural productioadee to provide an adequate food supply
from 2006 to 2050. It is interesting to observet th@rld grain production has already
increased 22 percent from 2005/07 to the presenthHat is hardly cause for satisfaction,
because there are still nearly an estimated 80@0omilpeople in the world who are
malnourished and/or undernourished. So increaseal glanted and yields in recent years
have definitely moved us toward the production gaatl Europe and Central Asia has played
an increasingly important role in that productiamd aexport growth. But this success has
hardly made a dent in the persistent global foodecarity situation. By focusing
on production, we should also not neglect the bssimpacts of reducing food loss
and waste, which in some locations could be a gutesfor increasing production at the farm
level. This is a relatively new and growing congeand increasing information is emerging
on its effects and the potential for action to i@dg waste in ways that would improve food
security. The questions of cost effectiveness ditigs and how such actions could improve
food security still need careful assessment.

A thoughtful recent study of alternative analysesl anodeling approaches to projecting
future food needs points to much research thatirema be done and alternative modeling
approaches to be considered (Wise, 2013). He algldlidghts the post-2050 timeframe
as being a much more challenging issue to analggpecially because climate change
impacts will be more pronounced. Likewise, the duanice of population growth in Africa
beyond 2050 will also continue, so increasing @mges in the world’'s most food insecure

region will be difficult.
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Improving Access to Adequate Food

A central policy question for food-insecure regi@arsund the world is to understand what
drives changes in food security and how to incafeothis understanding into agricultural
and food policy. When it comes to dealing with poyeand malnutrition, overall economic

growth seems to be one of the most efficient reegedncome redistribution and social safety
net programs that target vulnerable populations also efficient ways to address

malnutrition.

A strong science and technology system contribtdeanovation for equitable agricultural
development and food security. Throughout humanothys public agricultural research
and technology adoption have enabled a growing lpoputo avoid mass starvation.
If properly focused, agricultural innovations cdecaenhance nutritional value of our food;
and this has been recognized this year by selefrratie World Food Prize of four scientists
who devoted their efforts to biofortification ofgle foods.

Therefore, policy options boosting research andowvations in agriculture should
be an intrinsic part of the national or regionabdosecurity strategies. However, the impact
that public research can have on food and nutrgexurity is still limited when the scientific
outputs, developed either in their own countriesetsewhere, are not easily or widely
accessible to farmers. The performance of reseamrdhinnovation systems can be enhanced
with the help of agricultural knowledge systemsangprove access to knowledge in a cost-
effective way, improve the demand- and technologipsake, more effective interface
with international and national institutional patships and finally contribute to food
and nutrition security.

Conclusion

Prior to the beginning of the twenty-first centupypduction and consumption growth rates
have decelerated as growth rates of population dacéned. Parallel declines in real food
prices over a long period suggest that, exceptshart periods, demand pressure was not
driving up prices in the food system. It does appbat meeting the growth in demand
for food, feed, and biofuels to 2050 will not besteep hill to climb, but there will need
to be continued private and public investment rhimlogy to induce increased production
growth rates through productivity enhancements iantkased purchased inputs. There will
need to be continued attention to food loss andemasdetermine where those measures can
be equally or more efficient that production as nseaf improving food access.

The main food security challenge of the futureinathe present, is not insufficient production
but rather increasing access and reducing vuldayabdor food insecure households.
The dominance of future population growth in thedansecure regions of Africa make
this a significant challenge between now and 20%Deven more so in the years beyond 2050
when climate change effects on resource constraviltsbe more severe. These are also
the regions where waste reduction could be a dtsttve alternative to increased
production, but ideally both of these means to ease availability should be pursued
simultaneously.
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Abstract: This article is aimed at the relationship with tomsers at farmers' markets. Customer
relations are one of the components of the Busii@del Canvas. The main aim is to define
and identify types of relationship that customeescpive to be established and maintained
at the farmers' markets. And on the other side,cwibnes the vendors have already tried
to establish? Primary data were collected in thdodefrom May to July 2015 at urban farmer's
markets located in cities with a population greatiean 100,000 in the Czech Republic.
Questionnaires were distributed personally to custs and also producers/vendors and involved
also interactions between these groups at farnmeaskets. The level of personal assistance,
dedicated personal assistance, self-service, atdédnsarvices, communities and co-creation were
assessed. The results show that in the custonadiored further possible improvements of Value
Proposition of farmers' markets with the custonegmsent can be found. The results suggest that
the most used type of customer relationship is quets assistance, but customers perceive
the ability not only buying food from farmers attmarket but also experience, which provides
space for other types of customer relations: sixhdedicated personal assistance, automated
services and communities.

Key words: Customer Relationship, Farmer's market, Value &3ibjpn, Personal Assistance,
Communities.

JEL classification: L14, M31, Q13

1 Introduction

The issue of short food supply chains is curreqtijte discussed especially the difference
between short supply chains and conventional im&lishode of food production (Renting,
Marshall and Nam, 2003). The shortcut from produoetonsumer are valuable particularly
thanks to personal interaction (Renting, Marshatl &Nam, 2003). Such face-to-face
channels consist of farm shops farmers' markeéglside sales, pick your own, box schemes
and also home deliveries (Renting, Marshall and N&003; Migliore, Schifani and Cembalo,
2015). For the sustainable development of farmmatkets and for supporting of such
farmers who are trying to distribute their prodantthrough this channel, it is crucial to know
and understand consumers perceptions' of farmeaskats and their purchase behavior
and decision-making (Pokorna, Rind Balcarova, 2015; Srédl and Soukup, 2011).

By purchasing fresh, organic and local productahers' markets, consumers satisfy their
current concerns for nutrition, health, well-beimdyile also supporting local farmers (Cassia
et al, 2012). The research of Pokorna,Rilad Balcarova (2015) identified functional, social
and emotional factor within gains, jobs and pairfstlee customer that are typical
for the Czech environment. In previous researclam®lars stated, that customers' values
of purchasing goods are more aimed at social isssigsh as supporting local farmers,
strengthening local food systems or other ethiocedponsible or green values (Onianwa,
Wheelock and Mojica, 2005; Cassia et al, 2012; Bnaihd Sharp, 2008). However,
in the research of Pokorna, Riknd Balcarova (2015), lower frequency of suchadeictors
was identified in comparison with functional fact@nd those social factors tied to personal
profit. The research also identified surprising ealz® of factors with wider social scope
or ethical content that were identified by the eesbkes of Brown et al (2009) and Dowd

and Burke (2013).
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Customers focus more on their own benefit and luigh quality goods in the first place
as they demand food with a high added value (P@koRilad and Balcarova, 2015;
Tur¢inkova and Stavkova; 2009). The customer is froenside of functional factors focused
on the fresh, safe, healthy, organic and localoygr products (Pokornda, Piland Balcarova,
2015). In non-functional area, an important fagsaalso sellers' recommendations, which can
be part of the social and emotional type of factbeg supports the findings of the research
conducted by Renting, Marshall and Nam (2003).

In general, research aimed at farmers’ marketssteadbe increasingly focused not only
on their primary function within the short food @iy chain and consumer preferences
concerning products, but also on important issug® Isocial relations between
farmers/producers and consumers. Scholars statattisa possible to identify the central
characteristic of farmers’ markets and their cayaim reconnect producers and consumers
and foster relationships of ‘connectedness’ (Verin ak 2006). Producer-consumer
relationships in farmers’ markets may be understioothe context of social embeddedness.
Embeddedness, in this sense of social connecsoaftén seen as the “hallmark” of direct
agricultural markets (Hinrichs, 2000). The impodardays on the type of the relationship
between the producer and the consumer at the farrmerrket and also whether it has a role
in the construction of the value and meaning of preduct (Marsden et al, 2000).
The dialogue and interactions between the cust@merrelevant actors can be seen as a co-
creation process with the active participationra tustomer that leads to new, reconfigured,
and enhanced problem solving solutions for theornet (Rajah, Marshall and Nam, 2008).
Co-created value is a derivative of a combinatibthe interactions, degree of personalization
and customization created in the context of custeimgroblem solving situation (Rajah,
Marshall and Nam, 2008).

Thanks to these references, we have decided imali-year study to combine the business
model canvas and identification not only of thetooser perspective of individual pains,
gains and customer job’s, but also specificallydhstomer relationship aspects at farmers’
markets. The business model canvas is a templateloged for strategic management
to document existing (new) business model (Bargtietl, 2011). According to Osterwalder
(2004), the creator of the business model canedsyginess modelis'a conceptual tool that
contains a set of elements and their relationslaipd allows expressing a company's logic
of earning money However, there are many definitions of the bassm model

in the management sector (Afuah, 2003; Baden-Fubed Morgan, 2010; Mullins
& Komisar, 2009).

According to (Osterwalder and Pigneur, 2009), Qustorelationship can be divided into
the following six areas. (1) Personal Assistanbes torm of customer relationship involves
interaction between the vendor and the customeis Treraction can take place during
or after sale. It is a standard relationship witlistomers (Slavik and Bednar, 2014).
(2) Dedicated Personal Assistance: this relatigngki based on a specific relationship
between the vendor and customer. It exclusivelyeors the offer of goods or services based
on a predefined relationship, which depends fortamse on the volume of purchase
or personal acquaintance. (3) Self Service: thia i®lationship without direct interaction
between the vendor and buyer. It is essential ssglfice sale and can be conducted e.g.
though an e-shop. This relationship is gaininguahee in recent years (Castro, Atkinson and
Ezell, 2010), also assisted by modern communicatienhnologies (Chen and Wang, 2016).
(4) Automated Services: can identify individual twmsers and their preferences and thus
is known as more personalized system similar té-sslice. (5) Communities: Created
community helps companies to interact directly valients, to share knowledge and to solve
problems between different clients. (6) Co-creatiddustomer’s direct contribution
to the creation of the company’s products/serwaeish is seen as a personal relationship.
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This study combines the results of previous reseancthe field of Value Proposition
of farmers' markets with the customer segment. Paper’s objective is to identify
differences between customer’s perception of th&toower relationship at the farmers’
markets and vendor’s effort to evaluate whethaetbgist some contradictions or if they are
fully in compliance. In this research we definddaling basic research questions: What types
of relationship customers perceive to be establisired maintained at the farmers' markets.
And on the other side, which ones the vendors hiready tried to establish?

2 Materials and Methods

The primary data are gathered using the questimailhe questionnaire is distributed
in person and is intended for customers who haypemence with shopping at the farmers'
markets. The construction of questionnaire is basethe Business Model Canvas, or more
specifically the Customer Value Proposition (Ostdder et al, 2014). The questionnaire
contains 6 core open questions in the area of #@meeption of the customer relationship
and 3 identifying questions. Core questions areopkn. The questionnaire is completed
by a total of 217 customers who visited farmer'sk@iat least once a year and by 86 vendors
operating at farmers’ markets both in the CzechuRkp. Primary data were collected in time
period of two months, from May to July 2015 at urbfarmer's market located in cities
with a population greater than 100,000. Selectitagissical set of respondents (n = 217)
is represented by the gender: female (64 %), n88eX); by the age: 15 — 29 years (18 %),
30 — 44 years (39 %), 45 — 60 years (23 %), maaa 80 years (20 %); by farmer's market
shopping regularity: more than once a week (21 &b)Jeast once a month (68 %), at least
once a year (11 %). Vendors were chosen on thewed markets.

Qualitative data obtained on the basis of the gum@shire survey were categorised and coded
into quantitative form based on category allocatibased on the division of customer

relationship to Personal Assistance, DedicatedoRafsAssistance, Self Service, Automated

Services, Communities and Co-creation. (OsterwaddrPigneur, 2009).

3 Results and Discussion

The results of the research present the identifidferences between the perception
of established customer relationships by custonaeid the customer relationships which
vendors mention that they are trying to estabMghich customer relationships the customers
perceive as established are set out in table 1.

Table 1. Customer relationship perceived by custonme and established by vendors

Customers Vendors

Absolute Relative Absolute Relative
Personal Assistance 217 100% 86 100%
Dedicated Personal Assistance 6 2,76% 56 65,12%
Self Service 24 11,06% 6 9,68%
Automated Services 2 0,92% 3 3,48%
Communities 36 16,59% 24 27,90%
Co-creation 0 0,00% 22 27,90%

Source: own survey, 2015

Based on customer perception, one establishedmastelationship is Personal Assistance.
All 217 customers perceive this customer relatignsthen shopping at farmers’ markets.
The second most perceived customer relationsh@@oimmunities, in particular in the form

of the possibility of creating communities on sécietworks. The third perceived established
customer relationship exceeding the threshold &b i® Automated Services, particularly
in the form of purchasing farmers’ market produtisough a e-shop. On the contrary,
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customers do not perceive the option of Co-creatldmstomer relationships in the form
of Automated Services and Dedicated Personal Assist reached less than 3%. Which
customer relationships vendors are trying to estlaldin markers markets is set out in table 1.

100% of vendors are striving to establish Perséisalstance as a basic customer relationship
at farmers’ markets. In second place is Dedicatedsdhal Assistance in the form
of establishing a closer relationship with the oostr. In third place is the effort to create
communities at farmers’ markets with a value 0f9%4.. Co-creation - where the customer’s
direct input is in the final outcome of the companyroducts/services, is being attempted by
25.58% of vendors. Only 6.98% of vendors estab8islf Service, which is a relationship
based primarily on e-shops, and only 3.48% of vemdbfarmers’ markets create Automated
Services consisting of the creation of an offeredasn the customer’s profile.

Customers perceive the Personal Assistance as tisé established customer relationship,
in accordance with vendors who seek to establigh ¢hstomer relationship as the basic
customer relationship at farmers’ markets. On tuntrary, the greatest difference
is in the area of Dedicated Personal Assistanceravbnly 5.53% of customers perceive this
customer relationship, but 65.12% of vendors sttivecreate this customer relationship.
The situation is similar in creating Communities,here this customer relationship
is perceived only by 16.59% of customers, but 4%&76f vendors try to establish this
customer relationship. In the area of Co-creatitime situation is such that none
of the customers have perceived the possibilitthtef customer relationship, but one quarter
of vendors are attempting to create this custorakationship. The results for Automated
Services and Self Services are very low and baredgeived by customers and hardly used by
vendors. A graphic depiction of the comparisorseisout in Figure 1.

Figure 1. Comparison of the customers’ perceptionrad the vendors” endeavor

Co-creation ", ‘ i 25,58%
Communities 16,59% 40,70%
Automatec Services I 055]53%
Self Service g, ,68%
Decicated Personal Assistance 5(’53% ‘ ‘ ‘ ‘ ‘ 65,12%

100%

Personal Assistance :
00%
|
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Vencors B Customers

Source: own survey, 2015

Based on the found differences, it is possibledeniify unused potential in exploiting all
the customer relationships in the area of farmerarkets. The least perceived and used
customer relationships were Automated ServicesSaitl Services. This results in the non-
exploitation of the potential of these customeratiehships, because this relationship
Is gaining importance in recent years (Castro, Wg¢&n and Ezell, 2010), also assisted
by modern communication technologies (Chen and \Waag6). In the area of Co-creation,
the situation is such that one quarter of vendoes sriving to establish this customer
relationship, but customers do not perceive it.sThan be identified as a weakness
in the relationship between customers and vendofaraers’ markets. It is very important
to create this relationship, because accordindRtgah, Marshall and Man, 2008) it increases



Agrarian Perspectives XXV.

WFry A 5. ..s$

customer satisfaction, trust and loyalty. This rsic@l, because according to (Renting,
Marshall and Nam, 2003) the future development @bddf markets may be affected
by strengthening and maintaining legitimacy andttin the vendor. 40.70% of vendors are
trying to establish Communities, but on the partco$tomers these are perceived by only
16.59%. This also constitutes unexploited poteritiathe area of customer relationships.
If the support of local communities is one of tlaetbrs perceived by customers (Pokorna,
Pilat and Balcarova, 2015), it is desirable for vendord organisers to strengthen awareness
of support of local communities and the associ@ieaefits for market visitors, or find ways
through suitable communication content within mérigecommunication. Farmers’ markets
are seen as an important economic benefit for dioal lcommunities. They bring visitors
to the site of the farmers’ markets who then tdkeedpportunity to shop at nearby shops, thus
supporting the community surrounding the marketplgdadbel, Thomson and Maretzky,
1999).

Based on this identified model, it is possible teate a research question and model
(Figure 2), which could be evaluated using the metlof structural modeling in future
research, where 7 static hypotheses are createcramhalysis proposed of the mediation
effect of the trust factor on the link between tl®-creation customer relationship
and Loyalty. Future research question: Which custoralationships have the greatest impact
on customer loyalty?

Figure 2. Future research hypotheses model

Personal Assistance

Communities

Lovalty

i Dedicated Personal
1 Assistance

__________________

Source: own survey, 2016

4 Conclusion

The results show that in the customer relationshé&ur possible improvements of Value
Proposition of farmers' markets with the custonegmnsent can be found. The results suggest
that the most used type of customer relationshieisonal Assistance, but customers expect
not only buying food from farmers at the marketjahhis a part of functional factors but also
other social benefits of shopping at the markek{Pua, Pila and Balcarova, 2015), which
provides space for other types of customer relatisnch as dedicated Personal Assistance,
automated services and communities. Both markeicgemts, customers and vendors alike,
agree in the perception of Personal Assistancenasstablished factor of farmers’ markets.
There is an interesting contradiction between #regption of dedicated Personal Assistance
and vendors’ efforts. Customers barely perceiventhmlike vendors’ efforts. This poses
a question for future research to determine whaadrs affect the customer in this particular
part of the customer relationship. Whether it iBuenced by traditional, cultural customs
or other personal factors. As stated above, Caiorea Communities are important factors
for the development of this short food supply chaimannel itself. Vendors, farmers
and market organisers are aware of this need hleutustomer perceives these relations only
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partly or not at all. Therefore, it is necessarysupport awareness of these two parts
of the customer relationship. Given technical-tedbgical development, it is clear that
options for automated service will development déimel knowledge of customers in terms
of its opportunities is going to rise. Another qums is why, unlike surveys conducted
in other countries (Chen and Wang, 2016; Castr&indbn and Ezell, 2010), both vendors
and customers are sporadic in relation to selfiserat farmers’ markets, despite this being
a customary feature of farmers’ markets abroad. dikeussed results of this research are
an important reference for further progress of asde within the multi-year study
of the possibility of a business model canvas endbgment of farmers’ markets.
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Abstract: In the paper we assess the Slovak farm productmitd efficiency development

and estimate the net effects of the farm investmsupport provided under the"2pillar

of the CAP of the Rural Development Program (RD#)Siovakia over 2007-2013. Efficiency

and productivity were estimated by non-parametretaDEnvelopment Analysis (DEA), using

output-oriented CCR and BCC models. Total factoodpctivity changes were expressed
by Malmquist indices and their decomposition. Taineste the net effects of the investment
support we applied Conditional Difference in Difaces (CDID) method. We constructed panel
data of 631 Slovak farms, with 1375 ha of UAA oreage. We found, that productivity of both
beneficiaries and non-beneficiaries of the investmsupport slightly decreased over time.
This decline could be mostly attributed to techgatal regress. The farms non-beneficiaries
of investment support, were more technically effiti on average, than beneficiaries.
Beneficiaries, specialized on crop production digantly improved their performance. We found
mixed evidence of investment support net effectsfasm performance indicators. Investment
support in Slovakia should be redesign to targetliemfarms with low capital endowment.

Key words: farm investment support, productivity, efficienet effects, CDID, Slovakia

JEL classification; C14, C49, C61, D04, Q18

1 Introduction

Farm investment support under th& illar of the CAP, provided through the Rural
Development programme is a policy measure oriemedsupport of efficiency growth
and enhancement of farm competitiveness. In theiogpe2007-2013, around 18%
of the Slovak farms were beneficiaries of investhsampport (MoARD, 2015).

The studies assessing of RDP policies effects enBb member states apply quantitative,
qualitative or mixed methods approach. In the tatgsidies, econometric approaches,
parametric, non-parametric methods, propensity &ddatching (PSM) were preferred.
Effects of the farm investment support in the EUnMber States estimated and discussed e.g.
Beck and Dogot (2006), Bergschmidt (2009); Berrand Pellegrini, (2011). To estimate
effects of agro-environmental measures and LFA oreason farms in Germany, Pufahl and
Weiss (2009) applied PSM. The farm investment stppiects analysed Wigier et al.
(2014). Ortner (2012) found positive effects ofstsupport on gross value added, and farm
private investments profitability in Austria. Mide& et al. (2013) assessed investment
support effects with PSM and found deadweight I®ssE this support in dairy farms
in Schlezwig and Holstein. Ratinger et al. (2014algsed factors of the Czech farm
participation in investment support scheme. Theynéb significant positive effects
of the investment support on gross value added iamuiovement of labour productivity.
Kirchweger et al. (2015) analysed the effects aihfenvestment policy on structural changes
of the Austrian farms. Investing farms significgnéinlarge and intensify their production.
Ciaian et al. (2015) estimated the extent to whiam investment is substituted
by investment support policies granted under theRRP. They found crowding-out effect
of the RDP close to 100%, implying that farms usélic support to substitute for private
investments. Michalek (2012) used econometric PSidpr@aches to investigate
the investment support in Slovakia. The effectstleé 2007-2013 RDP on the Czech
agricultural holdings efficiency estimated Pechr¢2815) and found statistically significant
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differences between beneficiaries and non-benefsa Factors of the farm investment
support in Slovakia using PSM and DID methods wemealysed by BoZzik et al. (2013).
According to them, investment in farms with strorepital endowment would be realized
even without investment support.

The main objective of the paper was to analyse ity and efficiency development
and estimate effects of the 2007-2013 RDP farmdgtment support (FIS) on the Slovak
farms. Despite of a negative effect of global stisve expect farm productivity and efficiency
growth and positive net effects of the investmeip®rt on farm performance.

2 Materials and Methods

Farm efficiency and productivity is assessed by-parametric DEA, output-oriented CCR

and BCC and input-oriented models. Performancéeffarms we expressed by total factor
productivity (TFP) approach. As an estimator foe fhFP change we use output oriented
Malmquist index (Fare et al., 1994). The MalmquisP index is decomposed to technical
efficiency change (TECH) and technological chang€H). Malmquist index is based

on the assumption that technology exhibits consttatns to scale (CRS). If the assumption
on returns to scale is relaxed to allow variablaummes to scale (VRS), then component
of TECH (Fare et al., 1994), is further decomposedscale efficiency change (SECH)

and pure efficiency change (PECH). Software DEAER®&, 2011) was used to estimate
the measures of technical efficiency and produgtivi

To assess of net effects of investment supporthenSiovak farm performance we employ
a combination of a non-parametric propensity seoatching (PSM) estimator (Rosenbaum
and Rubin, 1983; Heckman et al. 1998) and Diffeeent difference (DID) approach.
The average effect of investment support is esgéthaising counterfactual, the outcome
which would have been observed for the supported {«i.) if they had not been supported
(Yio). We will construct a control group with similaristtibution of characteristics
as the treatment group. The multidimensionalitycbéracteristics is solved by propensity
score (Rosenbaum and Rubin, 1983). The value gfemsity score is generated using logit
model, where participation in the investment supsarves as an endogenous variable.
The estimated propensity score will then be usecr¢ate a counterfactual with the nearest-
neighbour 1-to-1 matching method. All farms wittryweifferent characteristics are excluded
from the sample. We used Matchlt package of thefRvare (Ho et al., 2011).

The effect of investment support is calculated adifierence of mean outcomes between
the two groupsi = Yii-Yio. Average treatment on treated (ATT) will then meashe effect
of investment support on farm outcome, in comparigowhat would happen if these farms
did not receive investment support. The PSM estimait net effects (Smith and Todd, 2005)
is defined by Eqg. 1.

rATTPSM = (E[Y,y|Pi =1, p(X )]~ E[Yi|P, = 0, p(X )] &

Where X is a set of covariates, P is dummy variableeatment.

The combination of PSM and DiD results in the Ctindal Difference-In-Difference (CDID)
estimation Eq. 2., which compares the conditionefoke-after outcomes of program
participants with those of non-participants.

E(% Y, | P=1X)- X% - x| Pe0. ¥
(%l P=d- - gl =

Wheret a time period after the program start déte time period before the program.

2
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We constructed fully balanced panel of farm dalta MoARD SR 2014) from 2007 to 2013,
of 631 farms; with the average UAA 1375 ha; 42 AWB92 LU. To estimate the net effects
we used selected indicators of farm outcomes. iRpet variables: consumption of materials
and energy and other costs in EUR, the annual geeramber of employees, assets in EUR,
utilized agricultural area LPIS; two outputs vatesh revenues from sales of own products
and services and other revenues were used in DEA.

3 Results and Discussion

Average technical efficiency of the livestock farn®th beneficiaries and non-beneficiary
of investment support in 2007-2013 increased (Tab.

Table 1. Average technical efficiency (TE CRS) of 5 beneficiaries, 2007-2013
Specialisatior 2007 2008 2009 2010 2011 2012 2013

CP 0.684 0.620 0.588 0.638 0.638 0.744 0.675
LP 0.645 0.624 0.540 0.600 0.645 0.697 *0.664
MP 0.681 0.661 0.569 0.619 **0.637 *0.728 0.682

Average 0.668 0.631 0.565 0.619 **0.641 0.722 0.672

Notes: CP - crop production; LP- livestock prodoefi MP — farms with mixed production; CRS - constan
returns to scale; *0.1 significance level, **0.0frsficance level, ***0.01 significance level in tveeen
beneficiaries and non-beneficiaries.

Source: own estimation

Farm productivity had been declining by approximat@7% yearly (Tab. 2). The average
productivity fall down in both crop and livestockopluction specialised farms, regardless
of investment support. A drop of average produgstiwwas smaller in farms specialised
on crop production. Components of productivity dmrallowed us to identify weaknesses
of farm productivity development. Technical efficey (TECH) of all but crop farms
improved. This improvement however, had on avernaggligible effect on productivity.
The highest technical efficiency improvement wasesbed in livestock farms, followed by
farms with mixed production, both non-beneficiar@sthe investment support (Tab. 2).
It seems that the investment support in that peheljped beneficiary farms to cope with
strong competition in a short time.

Table 2. Average changes of total factor productity components of FIS beneficiaries (Malmquist) (200-2013)
SpecialisationTFP TECH TCH PECH SECH

CP 0.999 0.997 1.002 1.002 0.996
LP 0.983 **1.005 ***0.979 **1.013 *0.992

MP 0.991 1.000 0.991 1.005 0.995
Average 0.991 1.001 0.990 1.007 0.994

Notes: TFP - total factor productivity, TECH — teatal efficiency change, TCH-technological chan@eCH —
pure technical efficiency change, SECH — scaleiefficy, CP — crop production, LP — livestock prddut MP
— farms with mixed production; *0.1 significancesdd, **0.05 significance level, ***0.01 significamclevel in
between beneficiaries and non-beneficiaries.

Source: own estimation

Technological progress (TCH) refers to shift of Hest practice frontier, capturing adoption
of new agricultural technologies or innovations,by a change in the economic policies
or environmental and other regulations. Over thgeseear time period, the highest
technological progress was gained by crop farmgarddess of investment support. Farms
specialised on livestock production exhibited digant technological regress, which

significantly affected development of their produity.
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Managerial efficiency (PECH), a component of a techl efficiency change (TECH) of all
farm groups increased over time. Farm decision-ngpkinits’ ability of to convert farm
inputs into outputs were improving. Managerial @ffncy change captures changes
in efficiency under variable returns-to-scale (VR®chnology. High average value
of efficiency of scale (SECH) indicates a use aftdas of production in terms of the scale,
was close to the optimum. Technical efficiency arhis specialised on livestock production,
both beneficiaries and non-beneficiaries, couldsigmificantly improved by changing their
operational scale.

We found mixed evidence of estimated net effectsineestment support on selected
indicators of farm performance (Tab. 3). All farntisregard of investment support, were
on average profitable in 2007 and unprofitable @12 after matching. Investment support
softened negative development of beneficiariesfipréd\ positive effect of investment
support on the profitability of the Czech farms riduMedonos et al. (2012), Spicka
and Krause (2013), Spicka et al. (2015).

Table 3. The net effects of FIS beneficiaries (202013)

Before After

matching matching

2007 2013 2007 2013

D(1-0) D(1-0) ATT 2007 ATT 2013 CDID DWL(%)
GVA 166959 147596 13546 -16933 -30478 6
Profit 40393 -17066 24882 8356 -16527 119
Assets 836438 1385125 -60796 -6917 53879 93
UAA 556 527 23 -27 -50 38
GVA/AWU 2141 2415 -85 -704 -619 245
GVA/UAA 147 177 108 178 70 -252
ProfitAWU -950 -1546 2136 378 -1758 223
ProfitUAA 64 91 93 106 13 386
Assets/AWU 5519 -9127 4284 1140 -3145 120
Assets/lUAA 252 1031 114 980 866 47

Notes: AWU — annual work unit, IS — investment suppD(1-0) — difference of indicator B vs NB befor
matching; ATT — average treatment effect on tregR)] DID — difference-in-difference, DWL — deadwht
loss, UAA —Utilised agricultural area

Source: own estimation

We found a positive effect of FIS on Value of Assper farm, Gross value added per ha
and value of assets pre ha of UAA. Investment supgssisted farms to further growth
of their assets. Nevertheless, the value of asgaitd grow even without investment support
(DWL). There was a negative net effect of investisarpport on GVA per farm. Kaufmann,
Henning et al. (2009) estimated similar effect&t8 on the Slovak farm performance already
for the SAPARD programming period 2003-2005, bagedhe Slovak FADN data. Based
on data from the later RDP SR programming periodiBaet al. (2013) also detected
deadweight losses due to investment support pavisd large farms. A positive effect
of farm investment support on gross value addedmastd Ortner (2012) in Austria.
Investment support net effects on production penfand land productivity were positive.
A growth of production due to farm investment suppin Austria was observed
by Kirchweger et al. (2015). The net effect of istveent support on labour productivity
of the Slovak farm beneficiaries was negative, /ilg. Ratinger et al. (2012), and Medonos
et al. (2012) found improving labour productivitythe Czech farms, FIS beneficiaries.
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4 Conclusion

In the period 2007-2013 the average technicalieffiy of the Slovak livestock farms, both
beneficiaries and non-beneficiary of FIS increasHte overall productivity of the Slovak
farms on average, fall down mainly due to a tecbgichl regress. The least efficient were
farms specialised on crop production, where howaviechnological progress was observed.
Investment support assisted to farms specialisedivestock production to shift towards
the best farms (catching up effect). Similar effeets found for the Czech farms by Spicka
and Machek (2015). Managerial efficiency improvemeawontributed to this positive
development of technical efficiency.

Similar results are also found in study of Austdarms (Kirchweger et al. 2015) where farms
participating in the Austrian farm investment pr@mme increase their production
significantly more than the non-participating farms

We found mixed evidence of the provision of investinsupport net effects on the Slovak
farm performance indicators. Investment supporistess to the large farms further growth
of their capital endowment. Nevertheless, the nafsthe investment of the beneficiaries
would occurred even without the investment suppostestment support softened a decline
of some performance indicators, e.g. a fall of grealue added per farm. A positive effects
of FIS was found on land productivity growth. Bengiries of farm investment support
however reached significantly lower labour produitti Our results shows that the overall
productivity of farms, regardless of the specidl@a has not changed in the observed period.
Based on estimated net effects we can recommerndrdget the farm support investment
in Slovakia to smaller farms with low capital equignt.
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Abstract: The post-Soviet countries play a very importamé ia the world economy. However,
their economic situation is influenced by theiremtiation on primary products which represent
a substantial share of the value added. The aithisfpaper is to verify whether the situation
is the same in all the post-Soviet countries, anditd commonalities and differences between
them. In order to fulfil the aim, standard statiatimethods (correlation and variation coefficient)
are used. In addition, cluster analysis is alsal teddentify similar countries. The analysed time
period is 2005 - 2012. The research is based ondéte from World Bank, FAOSTAT, UN
and national sources. The countries in questiorbeadivided into four different groups. The first
consists of Russia and Belarus, the second of bé&raind Moldova. Kyrgyzstan, Tajikistan,
Turkmenistan and Uzbekistan are included in thedthgroup. The final group consists
of Caucasian countries: Armenia, Azerbaijan, andrGea and Kazakhstan. The primary sector
commodities play a key role in creating a geopaditirelationship. The agricultural sector
of the post-Soviet countries shows significantediéhces despite their common heritage.

Key words: post-Soviet countries, cluster analysis, primastar, value added, arable land, rural
population.

JEL classification: FO2, Q00, F15

1 Introduction

Since the dissolution of the Soviet Union and dmslaent of the Council for Mutual
Economic Assistance, agriculture as well as th@esmational economy of the post-Soviet
countries have undergone economic transformatiorgéhsen, 2006; SvatoS and Smutka,
2009). In the majority of the countries, their iality centrally planned agriculture has been
transformed into market-oriented agriculture refteg the market and social needs (Koester,
2015). The transformation was connected with pizadion (Lukin, 2009) as well as land
reform which was necessary in order to successfilignge the original collective method
of farming. However, the problem was that there wmas legislation related to dealing
with soil (Lerman, Csaki, Feder, 2002). The goveznts’ activities are aimed at regulation
and support of agriculture. The necessity of rangiby agriculture a state support, including
financial support, aimed at stimulation of its ei#incy growth, is determined
by the characteristics of the agrarian sector (Mgt al., 2016).

The transformation of the agricultural sector allyi brought about “creative destruction”
of the rural sector, which was the result of marevisal of agricultural enterprises or even
of their subsequent bankruptcy (Serova, 2007)oimescases, agricultural production reached
the survival level for workers or owners. Furthereothere were situations in which
the majority of the rural population consumed foadhich they themselves produced
(Rose, Tikhomirov, 1993). This had a negative inimacthe increasing inequality in society
(Peters, Sprout, Melzig, 2010). Arable land waso aleduced due to a lack of seeds,
mechanization and other essential inputs (Satyma@zhunisbekova, Bektayev, 2000), and
at the same time the level of investments intocadjire decreased (Komarov, 2002). It might
also be claimed that cooperation of individual progts was at a horizontal rather than

at a vertical level (loffe and Nefedova, 2001).
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Nevertheless, even after two decades the transfela tmarket system of economy
was incomplete in some countries (Wegren, 2005y R807) states that competitiveness
of the agricultural sector of the post-Soviet rdmsbis primarily dependent on the overall
macro-economic situation and on the national cayemate. This manifested itself as early
as in the period of economic decline in the 1999ergva, Braun and Wehrheim, 1999).
However, since the beginning of this millenniumg tkituation has improved (Maitah
and Smutka, 2016; Smutka, Zhuravleva, PulkrabekeBeva, Maitah, 2015; Maitah et al.,
2016).

During the transformation period, the structure agfricultural production of individual
countries changed significantly though (GaisinalZ20Liefert and Liefert, 2012; Miroslav
SvatoS, Smutka, Ishchukova, 2014). The majoritthefcountries are striving to ensure food
security (Wegren 2016) and therefore support atjual production. However, during
the 1990s, the majority of these countries (exdepflajikistan and Turkmenistan) applied
for membership in WTO (Roberts and Wehrheim, 200)ich some of them also joined
in the first decade of the 21century (Sedik, Lerman, Uzun, 2013). As a resiltheir
accession to WTO, however, they have been expéngnproblems with the support
of the agricultural sector (O’'Neal, 2014; Rau, 2015 the case of the Russian Federation,
though, agriculture has been declared as an imfdostry and its support within WTO is thus
possible (Gerasimenko, 2012). However, at the sime (Rutherford and Tarr, 2008)
comment that long-term membership in WTO will bendfecial to the majority of Russian
population.

Currently, some of these countries are experienfood security (Meskhia, 2016). (Kuhrt,
2014) claims that, in this regard, Russia is cared some kind of a guarantor of food
security for other countries. The European foodarpan also seems problematic (Allison,
2014). The problem might also be imperfect dedanatof agro-holding production
in the Russian Federation (Balashova, Silerova, ikfleV, 2015) or low liquidity
of agricultural enterprises (Sfgia and Kontsevaya, 2016).

2 Materials and Methods

According to the traditional theories the possibt®peration depends on the endowment
of natural resources, technology or factors of potidn. Agriculture is closely related
to production factors. Agricultural production is also viewed as strategic “capital”
that should be inaccessible by other countrieshin framework of regional integration.
At the same time,agriculture might represent one of the major asgatsforming

an integration group. The aim of this paper isedfy whether the situation in the agricultural
sector is the same in all the post-Soviet countaes to find commonalities and differences
between them. Based on our result we can statehetdiere are opportunities for regional
integration or not.

This paper focuses on evaluation of the situatioragriculture of the eleven post-Soviet
countries (except Baltic States). Unfortunatelye ttlata for Kazakhstan include many
outliners and due to this Kazakhstan could not m@uded in our analysis. Otherwise
the number of the final entering variables wouldhinech lower.

The variables published by FAOSTAT were the inpatedor this paper. The original dataset
consists of more than 40 variables. However, aglister analysis is sensitive to the missing
cases and high correlation between variables, thal finput variables included only
20 indicators related to agriculture. Another stegs to use ANOVA to find the relevance
of the variables during the clustering proceduree Tinal 10 variables were selected based

on the ANOVA results.
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Cluster analysis was used in order to evaluate @edent the differences in agriculture

in the post-Soviet countries and to divide themedasn their commonalities / differences.

Using its direct application, individual countriesin be classified into groups (clusters)

mainly in order for two countries from the samestéu to resemble each other more than two
countries from different clusterRézankova et al, 2009).

Before applying the cluster analysis itself, it weesessary to pre-process the data set which
meant evaluating whether the analysis should irclall or only some variables (Meloun,
Militky, 2004). At this stage, the correlation matrwas calculated and the degree
of dependence was determined. When strong depemdevaers discovered between
the indicators (|r] > 0,7), only one indicator watained, always the one with higher
variability (the decision was made based on théatian coefficient values). After selecting
the variables, it was necessary to consider thestypf individual variables and their
importance for the analysis. After the evaluatidniraividual types of variables, it was
necessary to transform (standardize) the datao#savere used to transform the data. Only
10 variables were selected after this step.

First of all we us hierarchical clustering and tbartitioning method that are the main
clustering methods. Hierarchical clustering alwaterts with a certain number of clusters,
in which each observation comprises a separatdecland ends with a cluster which,
conversely, contains all the observations. In esiep, two closest observations or clusters are
subsequently joined into a completely new clustarhis method is referred
to as agglomerative (Hebak et al., 2005).

Clustering techniques are referred to as indiracikedge acquisition tools. In case of a few
(most frequently 2 or 3) dimensions, the clustens be recognized visually, the higher their
number, the more difficult it is to recognise thesters visually. The higher the number
of the dimensions, the greater is the importancegebmetrical analyses. The reason
for performing the cluster analysis is an assunmptitat the examined data sets contain
meaningful natural data clustering (Berry, Lin&@04).

Ward’s method, used in this paper, is the mostueatly used hierarchical clustering method.

In order to identify the observed vectors whichermable each other and to cluster them
subsequently, several techniques to determine ¢lgeed of similarity are used. Euclidean
distance is the most common function of distande/éen two vectors x and y, which is also
used in this paper (Lukasova, Sarmanové, 1985).Hiérchical methods help to decide
about the number of clusters. It is a necessargopidition for the future non-hierarchical

cluster method.

After hierarchical clustering method the non-hiehacal clustering method was applied
which determines the cluster membership. K-measteting was used which is considered
as more reliable.

3 Results and Discussion

During the 1990s, the agricultural sector of thejamty of the post-Soviet republics
underwent significant changes. One of the mainativies of the transformation was to create
new forms of enterprises in the agricultural sectdowever, this intention required large
substantial investments in order to create fundamheragricultural infrastructure
and a competitive agricultural sector.

Currently, the majority of the post-Soviet courdrigave overcome the main transformational
problems and have reached relatively high levelsagriculture. Nevertheless, there are
significant differences between individual courgri;m connection with their agricultural

production.
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Table 1. Cluster membership

Case Number Country Cluster Distance

1 Uzbekistan 3 .990
2 Ukraine 2 1.383
3 Turkmenistan 3 1.618
4 Tajikistan 3 1.601
5 Russian Federation 1 .809
6 Moldova 2 1.383
7 Kyrgyz Republic 3 1.321
8 Georgia 4 1.677
9 Belarus 1 .809
10 Azerbaijan 4 1.483
11 Armenia 4 1.174

Note: Data for Kazakhstan are not available

Source: own calculation based on FAO

Based on the cluster analysis, the monitored cmsntran be divided into 4 basic groups
(Table 1). The first comprises Belarus and the RasSederation. These countries are located
in the European part of Eurasia and have a higlecdelue per employee in agriculture.
Their distance from the centre is the same. Theorgkcgroup consists of Ukraine
and Moldova. These are also European countries avlilgh share of arable land. The third
group comprises Uzbekistan, Turkmenistan, Tajikistand Kyrgyzstan. Uzbekistan
is the closest to the centre, followed by Kyrgymstand then Turkmenistan and Tajikistan
which are quite similar. This group can be refertedas central Asian. The members
of the last group are Georgia, Azerbaijan and ArfmeThis group can be referred
to as the Caucasian group of countries. In thisngegArmenia is the closest to the centre,
followed by Azerbaijan and Georgia.

Table 2 indicates the importance of single varigbdmtering the analysis. Even though
the results can be used for descriptive purposhs ibmight be stated that agriculture value
added (% of GDP), arable land (% of land area)f bee buffalo meat, indigenous meat
and permanent meadows and pastures, forest areflé¥d area, rural population (% of total
population), total area equipped for irrigation @othl milk production moderately contribute
to the cluster creation. The lowest contributionaanected with sheep and goat meat.
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Table 2. ANOVA

Cluster Error
Mean Square df Mean Square df F Sig.

ﬁ?g%“g)‘”e' value added (% 2.687 3 277 7 9.697|  .000
Arable land (% of land area) 3.016 3 .136 7 22.191 .000
Beef and Buffalo Meat 3.229 3 .045 7 72.040 .000
Forest area (% of land area) 2.576 3 .325 7 7.936 .012
Meat indigenous, cattle and 3929 3 045 7 72 040 000
buffalo

Milk, Total 1.942 3 454 7 4.281 .052
E:Srmfg:z}/o | meadows - and 3.209 3 053 7| 60030 .000
Eé‘gi'la%‘;ﬂ)"a“‘)” (% of total 2,586 3 320 7 8.077| .01l
Sheep and Goat Meat 1.543 3 731 7 2.109 .187
Total ~area equipped for 2.424 3 390 7 6.216|  .022
irrigation

Note: 1) The F tests should be used only for dpsee purposes because the clusters have beenrchosmaximize
differences among cases in different clusters. diheerved significance levels are not correctedHis and thus cannot be
interpreted as tests of the hypothesis that theterumeans are equal.

2) Data for Kazakhstan are not available

Source: Own calculation based on FAO data

3.1 Characteristics of different groups

Table 3 contains basic characteristics of the whffe groups of countries. The first group,
which could be referred to as a high-productivitypup, shows the lowest contribution
of agriculture value added to GDP — only 7.7%.Idbalemonstrates the lowest share of rural
population (26.7%). These factors significantlylushce the overall situation in Russia

and Belarus.

Table 3. Characteristics of different groups (standrdized data)

Cluster
1 2
Agriculture, value added (% of GDP) -0.98 -0.15 1.08 -0.68
Arable land (% of land area) -0.09 1.88 -0.65 -0.33
Beef and Buffalo Meat 0.66 -0.35 0.87 -1.36
Forest area (% of land area) 1.63 -0.28 -0.75 0.1
Meat indigenous, cattle and buffalo 0.66 -0.35 0.87 -1.36
Milk, Total 15 0.01 -0.39 -0.49
Permanent meadows and pastures (%) -0.73 -1.54 0.96 0.23
Rural population (% of total population) -1.32 -0.27 0.99 -0.26
Sheep and Goat Meat 1.15 -0.93 0.12 -0.28
Total area equipped for irrigation -1.2 -0.5 0 1.14

Note: Data for Kazakhstan are not available
Source

: own calculation based on FAO
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Compared to the second group of countries, it hashighest share of forest area (45.6%),
high production of milk and sheep and goat meat.e Thigh share of forest
can be an opportunity for these countries not dolysell wood but also manufactured
products based on wood, however, with higher valadded. These countries
can be considered as non-agricultural in relatmrthie remaining countries in the group.
This is also emphasized by a relatively small aggaipped for irrigation. The Russian
Federation and Belarus have more effective agtioelltand have already transformed
agricultural production into sectors with high waluadded production. The problem
is that Russia’s level of agriculture still has redched the level of other European countries
or USA. There is still potential for improvementndther problem is the declining tendency
in crop acreage especially in Russia.

The second group (Moldova, Ukraine) has the higbleate of arable land (% of land area) —
55.8 %. This is the highest percentage of arabhel laut of all the analyzed countries.
This indicator is closely connected to a lower shaf permanent meadows and pastures.
This means that these countries focus more on plieduction than on animal husbandry.
They also have suitable conditions for agricultaethey do not need as much irrigation
in order to produce plants. The lower level of panent meadows and pastures also indicates
that their production is more intensive than extensCompared to the previous group
of the countries, their agriculture value addediigher. This is especially true for Moldova.
Rural population is also slightly higher in Moldovevhich reflects an increased focus
on agriculture. This is not surprising as Ukrainsedi to be considered “the granary
of Europe” thanks to its suitable landscape andatiic conditions.

The central Asian group consists of Kyrgyzstan,iKigtan, Turkmenistan and Uzbekistan.
Agriculture is reasonably important in Asia, andce tesame applies to these countries.
The share of agriculture value added is more thb.2ZTurkmenistan has the lowest share
of approximately 18% and Kyrgyzstan 27%. Rural papon (% of the total population)
is higher than in all the monitored countries -56% on average. Accordingly, the following
indicators show high dependency on a rather extensay of agriculture. These countries
have a relatively high share of meadows and pasi@®@26), and a rather low level of arable
land (6.7%). This is influenced by these countriesbsystem. The mountainous character
of some of these countries (Kyrgyzstan and Tapkistas well as a high share of salt lakes
in case of Turkmenistan and Uzbekistan ought ttaken into consideration. These countries
focus on production of beef and buffalo meat ad aglindigenous cattle and buffalo meat,
which is connected to the steppe ecosystem.

Table 4: Average value of the indicator for differet groups of countries

. Beef and cattle and Meadows Rural Sheep .
Agriculture  Arable Forest ) ) Irrigated
VA land (%) Buffalo area (%) buffalo Milk, Total ~ and pastures  population  and Goat area
Meat meat (%) (%) Meat

1 7.7 17.5 17324 45.6 17324 33354.1 39.4 26.7 193.5 1.7

2 14.3 55.8 1401.9 13.8 1401.9 17 033.1 17.0 433 153.3 7.6

3 241 6.7 1801.8 6.0 1801.8 12 632.0 86.2 63.5 174.1 11.7

4 10.1 12.9 1070.8 20.2 1070.8 5 836.7 65.9 43.6 166.4 21.3

Note: Data for Kazakhstan are not available
Source: own calculation based on FAO

The Caucasian group comprises Armenia, Azerbaijad &eorgia. Their contribution
of agriculture to GDP is 10.1% on average, withlthvest share in Armenia and the highest
in Georgia. The share of arable land is rather lewl12.9 %, which is influenced
by the character of landscape in these countries. dnly Azerbaijan that has a relatively
significant share of lowlands suitable for agriaudt This is also connected with irrigated
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areas, the proportion of which is the highest inemaijan. However, in this case,
all the countries have more irrigated areas thahasaverage in all the post-Soviet countries.
The share of rural population is similar to theas®wtgroup (43%). These countries also show
lower production levels of any kind of meat andkmil

3.2 The potential of cooperation

As it has already been mentioned above, there afwstantial differences between
the analysed countries. According to our analygissan be stated that the first group
of countries has the highest productivity in adtime@ compared to the other groups.
This is partially influenced by an extensive usdesfilizers and machinery. Based on this,
these countries should focus on production withighdr demand of using fertilizers
and machinery. Agricultural raw materials expofts ¢f merchandise exports) is about 1.7%.
Both of the countries are land abundant. Despié tand area and equipment, there are also
some differences. Compared to Russia, Belarus fhgiserh productivity even though
the process of moving towards market economy andgter ownership is slow. These two
countries still rely on cooperatives. These twotdex negatively influence their relatively
high production. Provided that they are able to entowards market economy, we can expect
even higher output and productivity.

The second group — Moldova and Ukraine — alloweddistribution of land to the workers
of the former cooperatives. This triggered privatgnership and increased the farmers’
interest in improvement and increase of productigkraine and Moldova have shifted their
orientation towards the European Union that migbvjge new markets to them. The farmers
do not rely on the government to such an extentielver, the remaining problem is the low
number of well-educated people in the agricultarad rural areas in general. This decreases
the potential of the agricultural sector due to kv social and human capital (especially
in Ukraine). (OECD, 2012) pointed out that thislgemm can be overcome by implementing
different internship schemes. With its orientattorthe European Union, these countries can
represent a bridge between other post-Soviet regsubhd the EU. However, the political
problems between Ukraine and Russia must be sdihatd

The Central Asian group is connected with largenfaand very little part of the land
that is rented. The problem of this countries ighhrural population growth with limited
arable land. It should be mention that some ofdloesintries have problem with soil quality
(e.g. Tajikistan) that was caused by the loss gaoic matters. First of all this country should
improve the quality of land and then focus moresrtensive way of farming.

The last group of countries Caucasus group hasssed an inflow of labour into agriculture
(Armenia and Georgia). Azerbaijan depends on atbentries with agricultural production.

The problem is that the agricultural production viery similar. Most of them focus
on potatoes, pulse crops or forage crops. The rentaguestion is if these countries are able
to use its own agricultural potential?

The agricultural sector in the monitored countdéters significantly. There are substantial
differences between different groups of countri@f. of the countries have problems
with agricultural production. In the case of Rus#i#s decreasing in cultivated areas as stated
by (Prishchepov, Miuller, Dubinin, Baumann, & Radglo2013). As mentioned

in the previous sections, Russia has great poterita crop production, however,
this potential is not exploited (Schierhorn, Mulld?rishchepov, Faramarzi, & Balmann,
2014). (Naumov, Angelstam, & Elbakidze, 2016) mamdi the possibility for intensification
of wood production in Russia which also reflects foudings. As has already been mentioned
by (Weber, 2003), the position of different couedris unequal, and they are not exploiting

their potential. (Mazmanyan, 2010)
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4 Conclusion

Despite the common heritage of the above mentigusttSoviet countries, their agriculture
differs significantly. These countries can be daddinto four main groups: 1) Russia
and Belarus, 2) Ukraine and Moldova, 3) centralaAscountries — Kyrgyzstan, Tajikistan,
Turkmenistan and Uzbekistan, and 4) Caucasian groAimenia, Azerbaijan and Georgia.

The differences are influenced by climatic conditio as well as the character

of the landscape. Consequently, their opportuntbesooperate are really great. They should
focus on different types of production. Howevermstimes the cooperation between these
countries seems complicated due to a number digadlfactors. As an example, the situation

in the Caucasian region with the dispute over Nagid€arabakh can be used.

Another problem connected with these countries athar poor cooperation between
individual countries. One-way cooperation is eviderthe countries cooperate with Moscow
but not with each other.
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Abstract: On the rural labor market of Russia there is ai@ant imbalance between the demand
for and supply of labor. Analyzing the factors wétiability of employment of rural youth in Russia
allows assess the potential for growth of the enunactiveness of young people in rural areas.
The objective of this study is to analyze the iaeflue of the type of employment contract,
employer’s status and employment conditions onsthbility of employment of rural youth aged
15-19 and 20-24 years. The information base of shisly is the results of the Comprehensive
monitoring of the living conditions of the poputati of Russia conducted by Rosstat in 2014
(Comprehensive monitoring of living conditions 201&pr the purposes of our study we made
a subsample consisting of 1017 young rural people study is carried out by analyzing
the multivariate distributions of respondents’ aasswith the use of the software package SPSS
17.0.

It is shown that men are more likely to be employedthe basis of fixed-term employment
contracts or without official registration than wem Indefinite-term employment contracts are
more often preferred by employers with the stafuegal entities. Employers — individuals more
often provide employment under fixed-term employteontracts or without any official
registration. Our findings suggest that fixed-teremployment contracts, and especially
employment without official registration, cause heg shares of those who are employed not
as hired workers working for payment, but ratheajgrentices, trainees or interns. In addition,
it is shown that young people working under fixedat contracts or without official registration
are far more often employed overtime (working mthr@n 41 hours a week and also on official
holidays and weekends). We also find that the degfemismatch between the working duties
and the specialty acquired is high, especiallhé20-24 age group.

Our study empirically proves the existence of saieenents of instability (vulnerability) of rural
youth employment depending on the type of employneamtract. Our findings indicate that
the influence of the type of employment contracttib@ employment of rural youth is different
for the age groups 15-19 and 20-24 years.

Keywords: agricultural, employment, contracts, skill mismatalral youth, Russia

JEL classification: J23, J41, J43

1 Introduction

The important task of the agrarian policy is toateeconditions for effective employment
of young rural people through technological modeation of the agri-food sector,
development of the social, financial and informationfrastructure and improving
the competitiveness of young rural people on thmrdamarket. In the Russian economy
agriculture plays a very important role. Agriculiltand occupies 13% of the territory, 26%
of the population lives in rural areas of Russiabaur productivity in the agricultural sector
of the developed countries tend to be lower thaother sectors of the economy (Gollin et al,
2014). The labour productivity growth in Russia veasompanied by the reduction of the
percentage of employed in agriculture, hunting &mestry from 11.2% (2005) to 9.2%
(2015). At the same time the non-agricultural and-farm employment has increased, which
is similar to many other countries (Chmislki and Karwat-Wéniak, 2015). Integration
of the Russian agri-food sector in the world foodrket is accelerating (SvatoS, Smutka,
and Ishchukova, 2014). Export of agricultural praguis growing. In the domestic market
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the demand for organic food is expanding whichnidine with the global trends (Naglova
and Vlasicova, 2016).

Agribusiness makes increasingly high demands on {®fessional education

and qualifications of agricultural workers. The ¥wens with vocational training in turn

increase their requirements for remuneration. @aherage salary in agriculture is 57.5%
of the average for the economy of the Russian ¢ider(2015). The vast majority of people
employed in agriculture live in rural areas, wheme excess of unskilled labor coexists
in parallel with a lack of qualified personnel.

There is a significant imbalance between the densaamd the supply of labor in the rural
economy. Agricultural is characterized by temporangd seasonal jobs to a greater extent
than the other sectors of the economy (Bellit, 201Bhe most vulnerable category
on the labor market today is the population of yppeople aged 15-24 years (Cahuc et al,
2013). The lack of work experience, vocationalnirag and low level of skills, in addition
to high demands and aspirations of recent gradwaiethe key problems affecting the rural
labour market. The present-day rural labor markeeatured by a shortage of vacant jobs,
poor employment opportunities and seasonality ef ¢bre activities. As a consequence,
the rates of youth employment in rural areas aveefprural youth has to move to the city
or other regions in search of vacant jobs, andwhges are lower when working duties
mismatch the skills.

Most of the rural youth is employed by organizasiomith the state and municipal forms
of ownership. Contractual provisions are an impurtaature of employment. Limited terms
of employment contracts and non-transparent empoym relationships make

the employment more uncertain, the worker moreadigcinsecure and restrict the access
to benefits from employment. On the one hand fitexda contracts are often considered
as a transitional stage to a more steady employfeenthose whose competitive positions
onthe labor market are weak (Guell and Petrongdd007; Baranowska, Gebel,

and Kotowska, 2011; Bellit, 2014). Many young peophove from one fixed-term contract

to the next without any improvement in their jotuation” (Eichhorst and Neder, 2014).

In rural Russia most of employed young people age@4 years are working on the basis
of indefinite employment contracts. Our data intbsathat the share of those working under
indefinite employment contracts is growing with thge. To illustrate this, under indefinite

employment contracts are working 52.0% of the redpats aged 15-19 years, while
for those aged 20-24 years the figure is 76.1%ed~berm contracts are more typical

for young people aged 15-19 years (17.0%) compartddthose aged 20-24 years (10.8%).
Our data also shows that without official registnatof their employment, under verbal

agreements (vulnerable employment), are workin@%0and 11.8% of young people aged
15-19 and 20-24 years, respectively.

The objective of this study is to analyze the iafluae of the type of employment contract,
employer’s status and employment conditions orsteadiness of employment of rural youth
aged 15-24 years and assess the availability oatimwl training for the current job
and the degree of its matching the skills acquideghending on the type of contract.

2 Materials and Methods

Our research based on the micro-data of the natitnsurvey Comprehensive monitoring
of living conditions of the population of RF, cormded in all regions of Russia
(Comprehensive Monitoring..., 2014). To investigdte forms and conditions of youth rural
employment (15-19 and 20-24 ages) we used the mielibgy of comparative research.
The study is carried out by analyzing the multiggeidistributions of respondents’ answers

with the use of the software package SPSS 17.0.
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The sample comprising 113 138 people, 78 542 (6P.dPowhich are urban and 34 596
(30.6%) rural residents. For the purposes of auystwe formed a subsample of 1 017 rural
respondents aged 15-24 years, who, at the timeeo$urvey, had paid employment or other
gainful occupation. 106 of the respondents werel d¢el19 years (10.4%) and 911 (89.6%) —
20-24 years. The question about the type of empéoyntontract was answered by 965
people (94.9%), of which 710 people (73.6%) werepleyed on the basis of indefinite
employment contracts, 110 people — under fixed-temmployment contracts and 132 people
(13.7%) — under verbal agreements, i.e. withouicialfy registering their employment.
The remaining 13 people (1.3%) were employed urwiel contracts or agreements of
performing their duties at home or elsewhere distan

Since the share of the latter in the sample isgmficant, they were not included

in the analysis. At the subsequent stage we amlymeresponses of the rural young people
aged 15-24 vyears employed under fixed-term, indefinemployment contracts

and without official registration of their employmte For the purposes of the study,
we formed two groups: (1) persons aged 15-19 yaailg2) persons aged 20-24 years.

3 Results and Discussion

3.1 Analysis of the impact of the employer’s status on the stability of rural
employment

Rural young people prefer to be employed by leg#ities mostly because this kind
of employment is more socially secure. A legal tgntaccording to the Russian legislation,
isa duly established and registered organizatiath ws own property, which is liable
for its obligations with this property and respdmsifor the operations it performs. The status
of a legal entity is the most widespread organireti and legal form among the economic
entities in Russia.

Our data suggests that employers having the stdtadegal entity much more often provide
employment on the basis of indefinite employmenintaxrts. For instance, 71.2%
of the young people aged 15-19 years and 83.1%axet aged 20-24 years are employed
under indefinite employment contracts and 52.9%thaflse aged 15-19 years and 72.0%
of the young people aged 20-24 years are emplogeddruixed-term employment contracts
(Table 1).

Table 1. Distribution of young rural respondents byemployer’s status depending on the type
of employment contract (% of the respondents)

Indefinite employment Fixed-term employment Withqut official

contract contract registration

15-19 20-24 15-19 20-24 15-19 20-24
Legal entity 71.2 83.1 52.9 72.0 0.0 9.8
Individual 28.8 16.9 47.1 28.0 100 90.2

Source: own processing based on the results of t®mprehensive Monitoring..., 2014.

Individual entrepreneurs provide more flexible ternof employment though their
employment is less socially secure. That is why share of young people employed
by individual entrepreneurs without officially reggring their employment is high. Employed
under fixed-term contracts are 47.1% and 28.0%hokd aged 15-19 and 20-24 years,
respectively, and 90.2% of those aged 20-24 yeadsadl of the young people aged 15-19
years are employed by individual entrepreneursawitlofficial registration.

Because of the wish to have a steady and securéymgnt, the share of young people
working for enterprises and organizations of thetestand municipal forms of ownership
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is high. Private companies in public opinion of alupopulation are often associated
with the risk of failure to comply with the labadislation, violation of contractual provisions
and reduced social security of the workers. Month half of indefinite and fixed-term
employment contracts are signed at enterprises hef gtate and/or municipal forms
of ownership, while private employers more oftenply young people without official

registration (Table 2).

Table 2. Distribution of young rural respondents byform of ownership of enterprises and the type
of employment contract (% of the respondents)

Indefinite employment Fixed-term employment Without official

contract contract registration

15-19 20-24 15-19 20-24 15-19 20-24
State or municipal 51.4 54.8 66.7 56.7 0.0 20.0
Private 43.2 41.5 22.2 41.8 0.0 60.0
Public 0.0 0.2 0.0 0.0 0.0 20.0
Other 5.4 3.5 11.1 15 0.0 0.0

Source: own processing based on the results of t@®mprehensive Monitoring..., 2014.

Employment on the basis of indefinite employmenttraxcts is more typical for young people
employed as hired workers, while employment undeedfterm employment contracts
and without official registration is more charaic of those employed as apprentices,
trainees or interns. For instance, the share df9 gear old apprentices and interns employed
under indefinite employment contracts constitute9%, the proportion of those employed
on the basis of fixed-term employment contract259%, and the share of those employed
without official registration reaches 30.0%.

Analyzing the gender composition of employed ryalng people we see that unsteady
employment is more typical of men than women. Tasitate this, employed on the basis
of indefinite employment contracts are 53.8% of raad 46.2% of women aged 15-19 years
and 58.1% of men and 41.9% of women aged 20-24 yetmwever, the share of 20-24 year
old men employed under fixed-term employment catsras higher than that of women

of the same age (69.9% vs. 30.1%). At the same, tiheeshare of men employed without
officially registering their employment is highdran that of women in both our age groups
(15-19 (60.0%) and 20-24 years (77.5%)).

3.2 Analysis of the impact of the working schedule on the stability of rural
employment

The employees’ working schedule is one of the ingyar features of the youth rural
employment. Part-time rural employment or a shonterking week is a sign of instability
of the employment relationship and the risks oingghe skills or being fired. The employers
may ask there employees to work extra hours (ntoaa 80 hours per week) which means
that the worker is unprotected from the employersawful demands. For a fear of losing
the job the employee has to accept the requested employers to work overtime. Our data
indicates that the fixed contract workers and thaseking without the official registration
often work either less than 20 hours or more th@nhdurs a week, irrespective of age
(Table 3).
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Table 3. Distribution of young rural respondents byworking schedule depending on the type
of employment contract (% of the respondents)

Indefinite employment Fixed-term employment  Without official

contract contract registration

15-19 20-24 15-19 20-24 15-19 20-24
Up to 20 hours 5.8 1.2 11.8 10.8 10.0 7.8
21-40 hours 75.0 71.9 58.8 58.1 60.0 46.1
More than 41 hours 19.2 26.9 29.4 31.2 30.0 46.1

Source: own processing based on the results of t®mprehensive Monitoring..., 2014.

The standard workweek of 40 hours is to a largeergxtypical of those young people who
are employed on the basis of indefinite employnwnttracts (75.0% and 71.9% of those
aged 15-19 and 20-24 years, respectively). Workipgto 40 hours per week are 58.8%
of those aged 15-19 years and 58.1% of those agetd 3ears employed under fixed-term
employment contracts. Among the young people engalowithout official registration
of their employment, working up to 40 hours per kvaee about 60.0% and 46.1% of those
aged 15-19 and 20-24 years, respectively. The sifah®mse working overtime (more than 41
hours per week) is higher among the persons emgplaye the basis of fixed-term
employment contracts or without official registeeti For instance, working overtime are
29.4% and 31.2% of those respectively aged 15-1928-24 years employed under fixed-
term employment contracts and 30.0% and 46.1% afethaged 15-19 and 20-24 years,
respectively, employed without official registratioof their employment. An important
feature of the working schedule is employment oekeads and holidays.

In Russia the labor legislation establishes a 4@-hworking week with two days
off (Saturday and Sunday). The flexible working edhile is very common in the trade
and catering industries. This type of a workingesktlie is typical of the sectors that attract
a considerable part of the youth labor. The 46.7the young people aged 20-24 years
and 67.3% of those aged 15-19 years are employeitheoibasis of indefinite employment
contracts and have flexible working schedules. ésthe young people employed under
fixed-term employment contracts, working on weelseerahd holidays is a contractual
obligation for 47.1% and 43.0% of those of 15-1% &0-24 years of age, respectively.
Young people employed on the basis of fixed-termtra@wts more often have to work
on weekends and holidays for reasons not providednftheir contracts. To illustrate this,
working on weekends and holidays for other reasorsl11.5% of those aged 15-19 years
and 16.1% of those aged 20-24 years employed onb#ses of indefinite employment
contracts, while for the young people aged 15-19 20124 years employed under fixed-term
contracts the respective figures are 23.5% and20.4

3.3 The degree of youth skills mismatch

In the OECD countries, a part of the young peogléoo skilled for their jobs or performs
working duties that do not match the specialty thaye acquired (OECD Employment ....,
2014). As aresult of this disparity, there exisinsiderable wage differences compared
to those whose working duties do match their sgtgcfRromoting better..., 2014). The skills
mismatch in the rural labour market is relevantRoissian regions. These mismatches are due
to the low demand for the professions available tba local labor market or poor
compatability between the candidates' professi@amgbersonal qualities and the employers'
requirements. The young people’s employment andepsmnal preferences often change
during their studies or after graduation. It shooddnoted that the process of young people’s
professional self-determination not necessarilysewith the graduation from a university

or college.
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Some young people realize that they have choseroagaprofession already in the course
of studying. The monitoring shows that the workthgies more often fully match the skills

of the young people aged 20-24 years employed enbtwsis of indefinite employment

contracts (39.2%), while for the people of the saage employed under fixed-term

employment contracts the figure is 29.0%. The sbatbhose aged 15-19 years experiencing
skills mismatch is even higher — 75.0% of the youymgpple employed on the basis
of indefinite employment contracts and 82.4% ofthoemployed under fixed-term

employment contracts (Table 4).

Table 4. Distribution of young rural respondents bythe degree of skills match depending on the type
of employment contract (% of the respondents)
Indefinite  employment Fixed-term employment  Without official

contract contract registration

15-19 20-24 15-19 20-24 15-19 20-24
Full match 21.2 39.2 11.8 19.0 20.0 3.9
Partial match 3.8 11.1 5.9 12.9 3.3 6.9
Mismatch 75.0 49.7 82.4 58.1 76.7 89.2

Source: own processing based on the results of t®mprehensive Monitoring..., 2014.

The problem of skills mismatch is not that acutéhm age group 20-24 years, although facing
every second (49.7%) of the young people employethe basis of indefinite employment
contracts and 58.1% of the young people employetkmufixed-term employment contracts.
The situation is even worse for those who do ndiciafly register their employment.
The absolute majority of these people have to espee skills mismatch, i.e. 76.7%
and 89.2% of the young respondents respectivelyd ag®-19 and 20-24 years.
These disparities between the skills acquired aeddbs mismatching them can be to some
extent overcome through additional training foreavrprofession.

Thus, 33.3% of the young people employed undeffimitke employment contracts and 35.2%
of those employed on the basis of fixed-term cat¢rdhave undergone special training.
In the age group 15-19 years, the share of thosehakie undergone special training is lower,
especially among the young people employed on theisbof fixed-term employment
contracts, the respective shares for those emplagddr indefinite and fixed-term contracts
constituting 23.1% and just 14.3%. The shares ad¢hwho have undergone special training
among the young people employed without officigisgation are insignificant, irrespective
of the age (just 4.3% and 4.4% of those aged 1&8rtB20-24 years, respectively). Although
employers are interested in staff developmentatiaif them wish to spend money on setting
up corporate retraining systems, as the costs ssemigh. For employers, the costs of hiring
personnel not only include the costs of wages, disib the costs of training, retraining
and special training of the personnel to meet #exda and profile of the company. However,
employers are reluctant to provide such trainingtf@ir young workers, as the latter tend
to often change jobs.

4 Conclusion

Our findings suggest that young people have to mcpart-time employment with late,
shadow or in-kind wages because of the lack of imgriexperience. Violation of contractual
obligations and non-transparency of employment itimm$ are often a feature of youth
employment. Young people of any age prefer to bpleyed by enterprises and organizations
with the status of a legal entity, since they offjeegater social security. However, in reality,
some rural young people have to accept employment individual entrepreneurs, assuming
the risk of failure to comply with the labor legiibn and violation of contractual provisions.
It is alarming that every seventh person of 15-2aryg of age is employed on the basis
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of a verbal agreement, without any official regitn. Most of the employed of 15-24 years
of age are experiencing a skills mismatch, esggcihlose employed under fixed-term
employment contracts and to a larger extent thoke ave employed without official

registration.

Diversifying the structure of rural employment thgh the development of non-agricultural
economic activity will increase the number of jdbs young people with decent conditions
and wages. The modern development requires a timandrom a model of domination

of agriculture in rural employment structure to thedel of multifunctional and diversified

rural economy. The improvement of the quality ofmfamn capital is an important factor
in the growth of competitiveness of agri-food seetod the efficiency of employment.

Willingness to undergo additional training, whiaflects the need for continuing education
as a style of working life, is no less important forming an efficient employment structure.
Our findings suggest that there is a need for amdit public employment policy instruments
to provide new opportunities in the spheres of atlan and youth employment
and to improve the access to high-tech jobs. Thmsasures are expected to increase
the participation of young people in the life ofetlegional community and contribute
to the growth of mutual solidarity between the camnity and the young people.
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Abstract: Even though Peruvian fishing industry is a key congnt of its economy, fish
consumption is under the appropriate dietary infakels. Given the current status, it is relevant
to identify the factors that propitiate higher fisbnsumption levels. Thus, this research assessed
the effects of underlying psychometric attitudaschsas fish consumption experience and taste
preferences among others, over the probabilityatihg fish at the recommended level of twice
a week in Modern Metropolitan Lima, Peru. A lateatiable-based instrument on validated
5 points Likert scales was applied to a stratifiddom sample of 159 Modern Metropolitan Lima
fish consumers. An ordered logistic regression wsesd to analyze the marginal probabilities
of Peruvian individuals that consume fish twiceeeWw or less. The results showed that underlying
psychometric variables as taste preferences and @gserience contributed significantly
to the probability of eating fish at a recommendieeel. Contrarily, it was found that perceived
health benefits of eating fish, and demographidrobivariables did not have any impact on fish
consumption frequency. Outcomes may have insighthglications on promotion, marketing
and sales of fish in Peru, particularly to the ‘ifwes” fish consumers, who consume fish more
frequently in Modern Metropolitan Lima.

Key words: consumer behavior; fish consumption; ordered tamisgression; Peru

JEL classification: C25, Q18, Q22

1 Introduction

Peru’s fishing industry has historically been a l@mponent of the country’s economy
(Evans and Tveteras, 2011). The total contributioih the marine fisheries sector
to the Peruvian economy was estimated to be $3orbilUSD for 2009- this being
a conservative estimate- (Christensen et al, 20@d)thermore, Peruvian marine fisheries
generate economic and social benefits through psiog, distribution and consumption
(Christensen et al, 2014) positioning Peru as éwersd ranking fishing country in the world
after China in terms of capture volumes (Sancheraidi and Gallo Seminario, 2009).
The Peruvian domestic market of fish is largely posed by fresh fish because of the coastal
connectivity, covering around 30% of the nationadrket (Del Carpio and Vila, 2010),
and being the fresh sector representative of mbam t50% of consumption compared
to the processed one (Fréon et al, 2014).

Even though Lima is a coastal city, its fish conption is low, as this phenomenon happens
in other coastal cultures (Can et al, 2015). AcRatuvian fish consumption generally not
even comes close to the recommendations to eat tiiste a week (Birch, Lawley
and Hamblin, 2012; Verbeke, Vermeir and Brunso,7200he annual per capita edible fish
consumption in Peru was estimated to be 11.2 kgdqu#2.5 kg in whole fish equivalents)
in 2011 (Avadi and Fréon, 2015) which is just abtwe average per capita European fish
consumption of 20.5 kg (Verbeke and Vackier, 2008g low frequency of fish consumption
in Peru could be due to different barriers, fotanse, supply related, as the lack of cold chain
(FAO, 2007), logistical operations and optimal &ayi conditions (Fredn et al, 2014).
Additionally, demand related barriers such as latkhabit and difficulty of preparation
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(Mitterer-Daltoé et al, 2013), beliefs of expensigss (Verbeke and Vackier, 2005),
and unpleasant physical properties (Olsen, 2004)dwater frequent fish consumption.

Different factors beyond sensorial characteristibave become fairly influencing
in consumer’s dietary and food choices (Carrilloagt2010) and their analysis have been
directed to explain the consumer behavior towaists (Mitterer-Daltoé et al, 2013; Verbeke
and Vackier, 2005). Several authors have found tiete preferences and positive attitudes
are related with higher levels of fish consumpt{@rewnowski and Darmon, 2005; Olsen,
2003; Lennernas et al, 1997). Furthermore, pastrgxpce in consumption has been found
directly related with fish consumption frequencytbe intention to eat it (Mitterer-Daltoe
et al, 2013; Verbeke and Vackier, 2005). Givendineent low frequency of fish consumption
and the importance of fish in the dietary habitsjsi critical to identify the factors that
propitiate adequate fish consumption levels. Thhs, primary objective of this research
is to reveal if underlying psychometric variables far instance taste and past experience
of fish consumption among others, affect the prdialof eating fish at the recommended
level of twice a week in Modern Metropolitan LinReru.

2 Materials and Methods

Metropolitan Lima was chosen as the study sitéhisf tesearch as is the fifth most populated
city in Latin America and their individuals contute around US$ 3,503 of per capita GDP
(Del Carpio and Vila, 2010). Accordingly, the swwas taken in supermarkets and fish
markets between August and October 2015 in the afe®Modern Metropolitan Lima
as it presents predominately A and B socio-econdeviels (Ipsos Apoyo, 2011). A stratified
sampling procedure was undertaken considering fishrkets and fish shoppers.
At the consumer’s level, a systematic random sargplvas applied. The sample consisted
of 159 consumers who currently consume fish at &eguency. The associated error
of the sample was 7.8%, considering p=0g=0.5, aidente interval of 95% and unknown fish
consumers population size.

The structured questionnaire was administered withe support of students
from the Universidad del Pacifico in Lima, PerueThstrument presented three different sets
of Likert scale items ranged from 1 (strongly dissg) to 5 (strongly agree). The papers from
which the scales belong are presented at thecfaisimn in table 1. Additionally, frequency
of fish consumption was measured on the scale ‘lekas weekly”, “weekly” and “twice

or more times a week” based on the recommendatfidisto consumption of Birch, Lawley
and Hamblin (2012). Consumer characteristics suclage, sex and socio-economic level
were also considered as the literature has fougmifsiant differences with respect to fish
consumption frequencies (Can et al, 2015; Lenneebdd, 1997). Lastly, consumers where
asked to qualify their perception as positivelynegatively towards fish.

The Likert scales were originally written in Englisand then translated to Spanish.
In addition, two bilingual professionals, one irethnguistic field, and the other, expert
on fish issues, cooperated for the back translat@mychometric analysis such as construct
validity, via Principal Components Analysis (PCAnd reliability of scales, via Cronbach’s
alpha, was assessed using SPSS 22.0. The fact@sswsere obtained using a non-refined
method, averaging the items’ score by factors (&fédto et al, 2009). This approach was
chosen because using regression based scoreéifdgyson-Rubin scores) “is inappropriate
and can lead to faulty analysis and recommendadti@hscaro, 2007, pp. 511). An ordered
logistical regression was used to assess the nadngiobabilities of individuals to consume
less than the usual and at the recommended levdisiofconsumption (twice a week).
This model was chosen because the dependent \eariadd three ordered outcomes
and it presented a non-calculable continuous latemiable that was measured through
a categorical ordered variable. Thus, there wereassumptions about the distribution
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of the independent variables (Borooah, 2001). ®Bigestical link function was chosen in order
to facilitate the interpretation of the coefficisras log-odds. To assess the goodness-of-fit
of the model, the variables were introduced bystem the variations of the Log-Likelihood
were checked for significant changes using tfe statistic. Additionally, the test

of proportionality of odds across response categowas tested. Finally, the Variance-
Inflation-Factor (VIF) was checked using the valégbincluded in the model. The ordered
logistical regression model was executed using SAA3J.

3 Results and Discussion

The constructs validity was assessed through &ipahComponent Analysis with a Varimax
rotation. The results showed that the test critexgeched fulfilling levels. The Kayser-Meyer-
Olkin statistic was over 0.8 assuring an adequatgpding adequacy. The Bartlett's sphericity
test was highly significant, which means that theredation matrix of the items was different
from the identity. Furthermore, the trace of théi-anage correlation matrix showed values
greater than 0.7, which implied a good samplingqadey of each item. Three components
presented eigenvalues greater than 1, reason wdywhre retained. After the Varimax
orthogonal rotation, the three components presemédiddifferentiated loading for each factor
and were greater than 0.6. All of the factors pmee= Cronbach’s alphas greater than 0.7
indicating an adequate level of reliability. Moreoyall item-rest correlation were positive
inside each construct. The following table (Tabledmmarized the previous analysis.

Table 1. Varimax rotated component matrix and reliaility of scales

- . . . Components
Origin of the items Items in the instrument Past experienc Taste Health
I know many fish species to prepare 0.90 0.07 0.07
Verbeke and Vackier | have reasonable knowledge about fish 0.90 0.07 0.15
(2005) I am very informed about fish 0.85 0.15 0.15
Fish preparations are familiar to me 0.79 0.32 0.11
. . | have a positive attitude towards fish taste 0.15 0.72 0.03
Carrlll_o et ’al._ (2011); I'm very pleased with a meal that has fish 0.23 0.71 0.04
Sveinsddttir et al. ; L
(2009) I appreuatg ea}nng fish -0.04 0.68 0.13
| enjoy eating fish 0.22 0.74 0.21
Eating fish reduces the risk of having cancei 0.03 0.08 0.65
Carrillo et al. (2011); Eating fish stimulates bone development 0.17 0.06 0.66
Verbeke, Vermeir & Eating fish contributes to cerebral developm 0.05 0.05 0.73
Brunso (2007) By eating fish, | extend my life expectancy 0.31 0 0.73
Fish is good for my nails, teeth, skin, hair, et -0.02 0.29 0.67
Eigenvalues (Varimax rotated) 3.23 2.27 2.5
% of variance explained 21.80% 16.70% 18.70%
Cronbach’su 0.91 0.72 0.74

KMO: 0.827; Bartlett's teg@d.f.(78):822,6 (<0.001); Values in the trace @& #nti-image correlation matrix >0.7
Own elaboration, 2015

Past experience is a substantive predictor of lawravior because past behavior was
areasoned action (Vermeir and Verbeke, 2008). IFoga al. (1998) proved that taste
is a main reason for purchasing fish. Finally, tieaéss is also one of the key factors
in consumer perceptions (Niva, 2007These three latent variables were included
in the ordered logistic regression model which @nés the following structure:

k
Y= Z BiXii + &€ =2;+¢ 1)
=1

Where Y* represents the continuous latent dependent varigibthe log-odds coefficients
for each variableXx represents the included variables in the modet, sarthe random
disturbance term with a standard logistic distidmutwith mean 0 and variance 3.29.
The value of the observed Y categorical variablpedéels on the latent* variable, which
must surpass certain threshodats
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Y=1if V'S ey > P(Y =1) =7

—exp(Z; — ay)
e e 1 1 2
= - -
if a; < = a 1—exp(Z; — ay) 1—exp(Z; — ay) ?
1

Y=3ifY">2a,-P(Y=3)=1-

1—exp(Z; — a3)

The frequency of fish consumption was used as ardt categorical variable. The three
latent variables were included to measure the iddatl impact of health attributes, taste
preferences and past experience at eating fism, Tth® dummy variables which indicated
if the usual place of consumption was at home tingaut, and also, if the individual has
a positive or negative perception towards fish walgo included in the model. It was
expected, for instance, that income level, measuhedugh the district, among other
variables, would had an effect on fish consump(©an et al, 2015). Thus, age, sex and high
socioeconomic level were used as control variablleble 2 showed the summary statistics
of the variables included in the ordered logisegression model. Later, table 3 showed
the regression model results. The goodness-offfitthe model was assessed through
the Likelihood-Ratio ¥ test which was highly significant (<0.001). Thesamption

of proportionality of odds across response categowas not significant (sig: 0.61) which
ensures that the coefficients hold the same acategories and revealed that the model was
correctly justified.

The reasons for particular food choices are compled diverse in general, being food
consumption influenced by many interrelating fastas for instance, food quality aspects
(e.g. taste), characteristics of the individualg.(eattitudes, perceptions, socio-economic
characteristics, etc.), etc. (Batzios et al, 20@3%en (2004) stated that intention to purchase
a fish product is mostly driven by health. None#iss| in our study we found that the health
benefits did not significantly influence to a higieequency on fish consumption in Modern
Metropolitan consumers (p>0.10). Related to seabaspects, research by Lennernés et al
(1997) had highlighted the role of taste, while Bmewski and Darmon (2005) considered
the effects of taste on food choices (O’Neill, Hassl Campbell, 2014). We found that
a higher positive attitude and perception on tpstéerences of fish had a positive effect over
eating fish at higher frequencies (p<0.10). Mittebaltoé et. al (2013) determined that habit,
as a variable measure of the past experience oehstwas an important discriminating
variable and a good explanatory factor in the comgion of fish. In our model, outcomes
indicated that past experience variable (p<0.05% wignificant and positively influential
on the frequency of eating fish. Namely, when asperhas experience over fish (past
experience), the chances of increasing the frequehconsumption were higher. In addition,
the possibility of eating fish at the recommendeee! increased when people had positive
ideas related to fish, such as highly nutritiougailability, convenience, etc. which may
account for substantial differences in fish constiomp behavior (Pieniak et al, 2008).
Regarding the usual place of consumption, peoé \were used to eat fish at home had
higher probabilities of getting an adequate (highewel of fish consumption. Finally,
we found that the control variables (age, sex amcloseconomic level) did not present
a significant relationship with higher or lowerHfisonsumption frequency (p>0.10).
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Table 2. Statistics of the variables in the model Table 3. Ordered logistic regression model
Variable Min Max Mean (SD) Fish consumption frequency (dependent)
Frequency of fish consumptior 1 3 2.0 (0.76) B (SE) Sig.
1- Less than weekly (28%) Health 0.09 (0.28) 0.743
2- Once a week (43%) Taste 0.56 (0.31) 0.07T
3- Twice or more  (29%) Past experience 0.50 (0.19) 0.009*
Independent variables Main consumption at home 1.19 (0.36) 0.00%*
Health 1 5 3.6 (0.67) Positive ideas towards fish  0.89 (0.41) 0.03%
Taste 15 5 4.2 (0.66) Age 0.02 (0.01) 0.124
Past experience 1 5 3.2 (1.01) Female -0.29 (0.45) 0.523
Main consumption in house 0 1 0.6 (0.49) High socioeconomic level  -0.26 (0.35) 0.463
Positive ideas towards fish 0 1 0.7 (0.44) Ancillary parameters
Control variables oy 4.80 (1.38)
Age 19 84 43.8(15.2) 02 7.18 (1.46)
Female 0 1 0.8 (0.37) LL: -127.14; LRy*(8): 46.14 (Sig. <0.001.)
High socioeconomic level 0 1 0.5 (0.50) Approx. LR test of proportionality of odds acrossponse

. categoriesy?(8): 6.36 (Sig. 0.61)
Own elaboration, 2015
Mean VIF: 1.18;* p<0.1, *p<0.05 ,**p<0.01

Own elaboration, 2015

To clearly illustrate the results presented abowe used the ancillary parameters
and the significantly different from zero paramsterto determine the probability
of consumers to be classified into the categoryless(than weekly), 2 (once a week)
or 3 (twice or more). Thus, we depicted two arlpjtrdout illustrative, types of consumers:
First, consumer 1, who presented the highest mimgaste preferences and past experience,
usually consumed fish in-house and had a posititei@de and perception towards it. Second,
consumer 2, who presented the lowest score on fasterences and past experience.
Moreover, the latter usually consume fish at rastiais and had a negative perception
towards fish. Using equation (1) and (2) we fouhidvalues, which showed the probability
of belonging to each ordered category. Therefavasemer 1, who had a “positive” attitude
towards fish, had an approximate 7% of eating liésis than weekly, 38% chances of eating
fish weekly, and an associated 55% probabilityaiing fish more than weekly. On the other
hand, consumer 2, who had an overall “negativetuaie towards fish, had a 97% probability
of eating fish less than weekly, 3% odds of eatisgkly and, due to rounding, almost 0%
chances of eating fish more than weekly. Thus, itp@$ attitude fish consumer should
be the target fish consumer in Modern Metropolitéama, as the probability of eating more
than the recommended level is considerably hidhen the “negative” attitude fish consumer.

Certainly, fish consumption traditions, ideas astdfulness or convenience among others,
and habits as past experience account for a higbgquency of fish intake (Pieniak et al,
2008). In this research, underlying variables agetapast experience, fish consumption
at home and having positive ideas towards fish gdow positive influence on the fish
consumption frequency in Modern Metropolitan Lim&articular emphasis should
be on communicating benefits of consuming fish ntb@n twice per week to the Modern
Metropolitan Lima target population, mainly to ttgositive” fish consumers, who consume
fish more than the recommended level, to make mé&bion meaningful, useful and efficient.
Trends and opportunities, such as the the actualvR@ gastronomy boom, should
be exploited to promote adequate levels of fisakeat renowned national chefs promoting
fish consumption, radio and television campaingsouabfish ease of preparation
and/or tastefullness, and billboards presentingilf@sneating at home fish-based dishes.
These promotion activities should be alligned wikie objective of promoting positive
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attitudes toward fish consumptiofurther research may include the addition of otfigh
consumption factors, as for instance situationaérdeinants among others. Furthermore, the study
sample size should be expanded, not only to otlrials within Metropolitan Lima but also
to farther coastal areas, which may provide furtherght of the Coastal Peruvian fish consumption
as a whole.

4 Conclusion

Even though Peruvian fishing industry is a key cormgnt of its economy, fish consumption
is very low. An ordered logistic regression wasduse analyze the marginal probabilities
of Peruvian individuals that consume fish twice aew or less. Underlying psychometric
variables as taste, past experience, fish consamm@t home and having positive ideas
towards fish influence positively on the fish comgion frequency in Modern Metropolitan
Lima. On the other hand, it was found that the @e&esd health benefits of eating fish,
and also, the demographic control variables did hate any impact on fish consumption
frequency. These results may have important imgptina on production decisions, sales
and marketing for the promotion of fish in Limapesially to the “positive” fish consumers,
who consume the recommended twice per week leviesslotonsumption.
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Abstract: The specificity of agricultural production is deténed primarily by close relation
to the natural environment. Policy measures foraoig farming is implemented in order
to increase environmental awareness and promoisamentally friendly agricultural production
methods. After Poland’s accession to the EU the barnof organic farms in our country has
grown over 11-fold. When analyzing the effectivenesagricultural policy it is essential to assess
the economic situation of organic farms in Polalmdorder to analyze the economic position
of analyzed farms, reference was made to the ®ituaif conventional farms. A comparative
analysis of organic and conventional farms showan dinganic farms generated lower revenue than
conventional farms. The results show that functignof organic agriculture in Poland is closely
linked to additional subsidies for organic farmiagd it is stimulated by CAP support. Organic
production is strongly dependent on the system afditonal payments provided
by the agricultural policy.

Key words: organic agriculture, organic farms, agricultupgbduction, Common Agricultural
Policy, subsidies, Poland, FADN

JEL classification: 013, Q00, Q18

1 Introduction

Agriculture is the sector of the national econommhich basic function is to provide
agricultural produce yielded by plant cultivatiomda animal rearing. The specificity
of agricultural production is determined primarilyy its close relation to the natural
environment. The expansive model of world economiess disrupted the natural
environmental order. Excessive, uncontrolled hunm&erference in the natural ecosystems
has led to a situation, in which they have lostrthatural sustainability (Baum, 2011). Local
disruption of the environmental balance caused bgppropriate agricultural practices
(e.g. nutrient imbalance, wrong plant protectioagtices, neglected ground water protection
measures, pollutant emissions) have led to globmas@guences such as the greenhouse effect
and climate change. Long-standing observation ofptFatures in Poland is confirming
climate warming (Zegar, 2011). "The foundation tlee concept of sustainable development
is provided by sustainability of the natural capit@hich when depleted may limit economic
growth” (Luczka-Bakuta, 2007). Technological prage having revolutionary character,
contributed for systematic shortening of the paidifie cycle (Baum, 2011). It is increasing
starts and the waste of the food, is extorting geann the farming, often about character
of the intensification of the production. In view these consequences in Europe faced with
the quantitative ceiling of food production and ieowmental barriers to productivity,
attempts have been made to reorient the directfoagaculture (W@ and Zegar, 2002).
This changing management of agriculture has ledthe development of a model
of sustainable development, combining not only ecoic (material) and social (human),
but also environmental (natural) aspects. Sustindbvelopment must meet the current
needs without compromising the ability of futurengeations to satisfy their own needs
(Our Common Future, 1987). The environmental aspeate considered particularly
in the case of organic production methods (Sadqw2B812). Organic agriculture applies
various methods and principles, specified in detaiseparate acts and legal regulations.
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Environmental protection is an inherent elementthaf farming principles, but economic
aspects play a fundamental and crucial role. Whambming the micro-economic goal
(maximizing income as a main objective function flamers) with social expectations (care
for the natural environment managed by farmers)fawe contradictory purposes. Such
a situation requires the policy of interventionthe functioning of economic entities —
agricultural farms in this case. Policy measuogfganic farming are implemented in order
to enhance environmental awareness and promotaoamentally friendly agricultural

production methods. The aim is also to increasel@ment in rural areas (since it provides
new jobs and ensures an additional source of inclondarmers) and positively affect
the development of the market for organic products.

When analyzing the effectiveness of agriculturdlgyoit is essential to assess the economic
situation of organic farms in Poland. This studytaspresent and compare the economic
situation of organic farms. In order to analyze ¢henomic standing of those farms, reference
was made to the situation of conventional farms.

2 Materials and Methods

The survey was undertaken on the basis of the Paroountancy Data Network (a system
for accountancy data collection from agriculturaldings) for organic and conventional
farms in the years 2006 — 2012 (the latest avalalaita). Farms were compared in terms
of agricultural land area (6 groups). Values o&tatutput and total input were put together
in order to explain changes in family farm inconiéen, the farm income was corrected
by the value of environmental subsidies and coedetd figures per labor input and utilized
agricultural area. Finally the share of subsidiega( and environmental subsidies) in farm
income was calculated. All the calculations wereacited following the methodology
of the Polish FADN and presented as the resultdgrer (the only possible way for FADN
data).

3 Results and Discussion

Organic farming production applies environmentaligendly management practices,
promotes high biodiversity, is based on naturalcesses and ensures animal welfare
(http://www.minrol.gov.pl). In this way a unique magement system is formed
for a production unit such as a farm. All guidesnghich need to be required are specified
in Polish (the Act of 25 June 2009 on organic adtice) and EU regulations (Regulation
of the European Council no. 834/2007 of 28 June/ 20@ the Regulation of the Commission
(EC) no. 889/2008 of 5 September 2008 on organodymtion and labelling of organic
farming products in relation to organic productidabelling and control). Moreover,
all agricultural producers are obliged to meetratjuirements of every institution (in Poland
there are 6) constituting the system of control amdltification (Kociszewski, 2010).
At the same time, producers receive special supparticularly in the form of subsidies
financed within CAP as well as national funds. $inthe very beginning of EU program
implementation the modernization and restructuohghe food sector has focused not only
on economic aspects, but on the environmental impdc the production process.
The European market of the ecological food consti#tlb4 per cent of the global market
of organic production (Willer, 2009). As a resultbgic awareness concerning organic
agriculture in Poland has been growing and the rmundf farmers choosing organic
production methods has been increasing. After Bidaaccession to the EU the number
of organic farms in our country has grown over a&ftkf from 2.3 thousand in 2003 to almost
26.6 thousand in 2013 (Fig. 1).
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Figure 1. The number of organic farms
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Source: www.minrol.gov.pl/Jakosc-zywnosci/Rolnictweekologiczne/Rolnictwo-ekologiczne-w-Polsce —
accessed on 8.02.2015

With the increasing number of farms the area ofaoigplly grown crops increased —
from 61 thousand ha in 2003 to almost 670 thoudendh 2013. The share of organic ally
farmed areas was approx. 4% agriculturally utiliaegia in Poland (http://www.minrol.gov.pl/
Jakosc-zywnosci/Rolnictwo-ekologiczne/Rolnictwo-kelgiczne-w-Polsce - accessed
on 8.02.2015). Among other things, this increasintgrest in organic agriculture was
the reason for the verification of income levelsarganic farms, which may have been
the incentive for the transformation of conventidiaams to organic production methods.

Table 1 presents information on the populationudeld in this study. Farms were divided
in terms of the size of their agriculturally utéid area. The dynamic changes in organic
agriculture in Poland are reflected in the growimgmber of organic farms represented
in FADN. In the tested FADN sample the largest namiof organic farms is found
for the range of 5 up to 20 ha utilized agricultlagea. Still the mean size of organic farms
was approx. 25 ha at the national mean of apprbxhd for conventional farms (Szgt
Sikora and Cupiat 2014). This means that small $aaccount for a considerable proportion
of these farms, while in the case of organic fames may observe a certain aggregation
of land in large farms. Kociszewski (2010) statest small farms represent a large potential
for the development of organic farming, so fragrednagrarian structure is an advantage
of the ecological agriculture production in Poland.

In view of legal requirements we may expect orgammaduction to be connected with larger

outlays of labor. Table 2 lists data on labor infaerage per farm) in the investigated farms.
It turns out that generally three are no differenoerequired labor outlays. Only in scarce

case in individual size groups of farms greateotatutlays are recorded for organic farms.
Typically in both production systems similar teclogical processes are used.

While on organic farms there are fewer cultivatiroeasures, since fertilizer application rates
and certain procedures are limits, labor intensitysome processes is increased. It may
generally be assumed that labor outlays are corbjgairaboth systems.
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Table 1. The population of farms in the Polish FADNn terms of their utilized agricultural area
Utilized agricultural area (UAA)
Years
Total <5 5-10 10-20| 20-30]  30-5( >50
Organic farms
2006 138 9 43 54 16 8 8
2007 195 11 58 73 22 12 19
2008 239 14 60 86 29 18 32
2009 253 9 54 95 29 25 41
2010 248 8 57 87 33 30 33
2011 270 5 59 94 36 36 40
2012 315 6 66 97 51 45 50
Conventional farms
2006 11 82% 675 1758 3 653 2198 1939 1602
2007 12 056 624 1783 3 707 2227 2 009 1706
2008 12 30% 598 1621 3 616 2282 2183 2 005
2009 12 263 511 1462 3 455 2 358 2 267 2210
2010 11 004 424 1275 3 068 2137 2106 1994
2011 10 89( 389 1226 3048 2 085 2111 2031
2012 10 909 371 1157 3032 2082 2157 2110
Source: The author’s study based on the standard seilts of the Polish FADN
Table 2. Labor input in analyzed farms (full-time paid employees per farm)
Utilized agricultural area (UAA)
Years
Total <5 | 5-10| 10-20| 20-30] 30-5(Q >50
Organic farms
2006 1.6 - 1.8 2.0 1.8 - -
2007 1.7 - 1.8 19 1.8 - 2.5
2008 1.9 - 1.9 2.0 19 1.8 2.3
2009 1.9 - 1.8 2.0 1.8 2.3 2.2
2010 1.9 - 1.6 19 1.7 2.0 2.5
2011 2.0 - 1.8 1.8 1.7 2.1 2.6
2012 1.9 - 1.7 1.8 1.7 2.4 2.4
Conventional farms
2006 19 2.9 1.7 19 2.0 2.1 2.8
2007 2.0 2.8 1.7 1.8 2.0 2.1 2.8
2008 2.1 2.9 1.8 1.9 2.0 2.1 2.6
2009 2.0 2.9 1.8 1.8 2.0 2.1 2.5
2010 2.0 2.9 1.7 1.8 1.9 2.0 2.4
2011 2.0 3.1 1.7 19 1.9 2.1 2.5
2012 2.0 3.0 1.7 19 1.9 2.1 2.4

- data confidential due to statistical purposes
Source: The author’s study based on the standard seilts of the Polish FADN
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Apart from a comparison of labor costs total inpumghe analyzed farms were compared
in the next stage of the study (tab. 3).

Table 3. Total inputs in analyzed farms

Utilized agricultural area (UAA)
Years
Total | <5 | 5-10 | 10-20] 20-30] 30-5( >50
Organic farms
2006 38 261 - 28 880 44 067 43 8717 - -
2007 51 681 - 29 882 44 578 50 236 - 147 193
2008 64 402 - 31 365 48 978 56 469 72 033 170 696
2009 68 549 - 32191 47 699 50 575 111 5[75 151 225
2010 75 330 - 29 342 43 179 51 647 104 897 236 832
2011 84 683 - 39 971 47 583 54 041 112 297 240 541
2012 95 681 - 36 925 49 262 56 351 119 897 281 614
Conventional farms
2006 76 348 241 700 56 704 68 726 104 727 152 096 397/41
2007 133 849 268 547 62 43) 74 797 118 447 175 162 066 9
2008 156 961 291 679 73 50[ 80 735 124 668 177 P79 336 5
2009 160 343 289 650 81 028 77 909 123 §29 176 97 864 1
2010 159 157 300 330 60 169 78 180 124 239 179 76 962 7
2011 240 368 401 881 86 156 116 678 183 590 271424 0945
2012 202 350 330 688 65 336 95 403 150 107 225712 288 8

Source: The author’s study based on the standard seilts of the Polish FADN

Conventional farms are characterized by markedihdr costs. In the compared farm size
groups costs in conventional farms were higher bynauch as 2.5 times. This results
from the much greater range and higher applicatides of means of production (fertilizers,
pesticides, feed additives in animal nutrition).g@mwic production methods are costly,
particularly in specialist production, but overgteater costs are generated by conventional
production. This principle pertained to each sireug of utilized agricultural area in each
of the years of analysis. It may be observed thathe successive years the differences
in costs are increasing. Despite the growing ceosterganic farms the growth dynamics
was greater in conventional farms. It may be assutiat financial support for farms
provided by direct payments (growing in succesyears after Poland’s accession to the EU
in accordance with the phasing-in principle) hagilitated capital-intensive increase
in production, while it has been restricted by legagulations in the case of organic
production system.

The growing production intensity should be acconggnby the increasing value
of production (tab. 4). This total value in the FABystem comprised the value of plant,
animal and other production.
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Table 4. Total output in analyzed farms
Utilized agricultural area (UAA)

YeRAS T ot <5 5-10 | 10-20| 20-30]  30-50 >50
Organic farms

2006 | 49 808 | 36024  6005h 52243 i .
2007 | 65 728 | 39662 59836 72831 - 159685
2008 | 69677 | 39289  s643h 57010 80144 167842
2009 | 67967 | 33108 51808 47847 109945 13932
2010 | 83723 | 33003 54101 58249 105771 254625
2011 | 96242 | s0se8 57745 58613 116407 269 358
2012 | 115911 | 43507 60962 57072 126801 368 802

Conventional farms
73 189 91 8p1 142 685 206|775407 992
82 405 100 360 161 819 239789498 105
88 244 95 860 152 826 217|162437 182
98 005 88 893 143 688 205|726405 442
4
6

2006 | 102 209 308 04
2007 | 183498 342 02
2008 | 186 985 352 00
2009 | 183087 373 87

2010 | 206 077 390 09 76 27 100 646 162 400 235/983466 548
2011 | 240 368 401 88 86 15 116 678 183 590 271424645 091

2012 265 618 407 401 85 6594 121 444 193 098 293/39%614 638
Source: The author’s study based on the standard seilts of the Polish FADN

Very high outlays (reflected in total inputs) prdeithe total production value, which was
much higher in conventional rather than organienfarTo a considerable extent this was
the consequence of higher plant yields and highena productivity. Greater outlays, such
as consumption of fertilizers, pesticides, fuekd®, etc., affected plant yields (e.g. nutrient
supplementation, preventive pesticide applicatgmeater resistance to weather conditions),
improved health status of animals, reduced fattenitime, greater milk vyields.
This disproportion is even greater when presentenms of its dynamics. When referring
the data from 2012 to those of 2006, generallytbeease in production in organic farms was
lower than in conventional farms. In terms of fasime measured in utilized agricultural area
an exception was found for large (30-50 ha) ang lemge farms (over 50 ha). In the largest
farms in the case of organic production systenvéiee of production in 2012 in comparison
to 2007 increased 2.5-fold, while in the analogpesod in conventional farms this increase
amounted to 20%. However, we need to remember anlabt analyzed year the average
production value in conventional arms was almofl@-bigger.

P T O

The most important element in comparative analgdisarms is connected with income
from a family farm (tab. 5). Family farm incomedsmposed of the value of total production
minus indirect consumption, depreciation and cadtexternal production factors, while
it is increased by the balance of direct paymentstaxes on investments.
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Table 5. Family farm income in analyzed farms (pefarm)
Utilized agricultural area (UAA)

Years

Total <5 5-10 10-20| 20-30] 30-50 >50

Organic farms
2006 29482 - 19 396 35 089 37 666 - -
2007 37756 - 20 213 30 548 49 156 - 105 804
2008 43494 - 21 405 28 677 37 783 56 3[70 122 665
2009 46344 - 13 878 26 010 33 962 57 8[18 137 982
2010 57825 - 18 161 36 911 46 443 61 0p1 189 946
2011 73817 - 34 692 38 541 52 480 72 274 235 (016
2012 78492 - 21 632 38 255 37 900 75 383 275 851
Conventional farms

2006 36 381 67 992 22 882 32 847 53 052 77030 9880
2007 66 836 74 591 25 166 33 899 55 954 82 129 1696
2008 59 342 64 418 22 264 28 313 50 137 72568 3541
2009 57 646 89 573 25 523 25 069 44 035 64165 6637
2010 90 103 95 874 26 259 40 053 67 526 101881 6909
2011 | 102 243 82 176 27 828 46 07 74770 115482 5 894
2012 | 107 889 78 783 29 588 43 663 72 786 1141478 1027

Source: The author’s study based on the standard seilts of the Polish FADN

In view of the previously analyzed components weyns@e that the income from
conventional farms was generally (overall) higheant that of organic farms. At the above-
mentioned comparable labor outlays this meanspitaditability of labor was also lower.

In 2007 the income disparity (in absolute figures)ween organic and conventional farming
was almost 2-fold, while in recent years it stai@dl at around 40%. When comparing income
from conventional and organic farming in farms dfedent sizes we may observe a certain
polarization. The smallest difference (although stithe disadvantage of organic farms) was
recorded for small farms (approx. 10% higher incaxheonventional farms) and large farms
(10%). In the case of medium-sized farms (20-50thig) difference reached 40%. This was
the result of two previously analyzed factors. Mealisized organic farms had much lower
production values than comparable conventional $armith the difference being almost
4-fold, while the difference in costs was smaller approx. 2-fold. This means
that the transformation of a medium-sized farm frilbl@ conventional to organic production
system does not markedly reduce production cosisjtlbcauses a decrease in production
value.

Kacprzak and Mékiewicz (2014) considered financial aid from EU dignis as the most
important condition determining the developmenbanic farming. Kudiska et al (2008)
conclude (but without proper prove) that “financsalpport for organic farming is necessary
and extremely important”. When analyzing FADN data need to remember that income
of a farm is composed of subsidies. This analys@ved that they are of key importance
in the economics of organic farms (tab. 6). Inth# years and for each of economic size
group of farms their value was on average 60-808atgr. Generally in the years 2006-2012
the value of subsidies increased 2.5-fold for oigdarms and 1.9-fold for conventional
farms. This means that direct payments were beap@arnincreasingly important component
of income particularly for organic farms. We magalobserve a dependence proportional
to farm size. The larger the farms, the higheritiveease in subsidies. This may result from
the fact that larger farms since the time of theamsformation allocated an increasing
proportion of farm area to the organic productigatem (in this way receiving increasingly
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high financial support) or — encouraged by thet faffects of payments expanded the scope
of organic activity, e.g. transforming not only ithglant, but also animal production.

Table 6. Total subsidies on current operations inrgalyzed farms (per farm)

Utilized agricultural area (UAA)
Years
Total | <5 | 5-10 | 10-20] 20-30] 30-50 >50
Organic farms
2006 24714 - 13 417 21 548 31162 - -
2007 26 687 - 11 985 17 800 25 763 - 107 081
2008 38 788 - 15 094 22139 38 438 49 674 134760
2009 48 507 - 14 433 23 320 39 97y 62 735 159 750
2010 50 034 - 16 123 26 726 41 917 62 096 177|016
2011 61969 - 24 398 28 825 49 656 69 759 207 0P2
2012 58 856 - 16 009 28 066 39814 70 030 191 575
Conventional farms

2006 23 037 3 666 7703 12 095 18 972 29 Q76 71 P46
2007 19 318 2 629 6 566 9 699 14 485 21076 63 892
2008 30 143 3029 8 40% 14 145 22 900 34 355 88 B14
2009 35515 3143 9 290 15 131 25099 36 953 101 §52
2010 42 050 3424 10 596 18 105 29 650 45 832 116 511
2011 44 550 3064 10 809 19 827 31747 48 632 118 869
2012 43 874 3032 10 088 18 838 30 616 46 833 115 614

Source: The author’s study based on the standard seilts of the Polish FADN

In view of the discussion concerning direct payraeatkey element in the assessment
of the economic situation of organic farms is canee with the share of subsidies (support)
in income (tables 5 and 6). While overall direcypants account for 50% income of farms
in Poland, for organic farms it was almost 85%.sbme years, e.g. 2009, all large farms
(over 20 ha) were dependent on subsidies as prayitiieir total income. Thus in the case
of a decrease in production (whether the causeavelerease in production volume or prices)
subsidies to agriculture within the mechanismsgfcaltural policy determine the financial
standing of organic farms. The comprehensive arsalgkthe economic effects of farms
(depending on the size of farms) shows that mediimed farms of 20-50 ha by vyielding
lower production at a comparable level of costsaasonsequence have lower income,
of which almost 100% came in the form of directpayts.

Generally in the examined population the shareubgslies in farm income of organic farms
was twice as bigger as in conventional farms diqg.

Subsidies were a basic part of incomes of organns, irrespective of farm size. Compared
to conventional farms in the relatively worst pmsitwere medium-sized farms (20-50 ha).
In this case the income was generated almost Britiyesubsidies. A positive aspect of policy
support through subsidies is an income stabilipatidlowever, that increases the risk
of income variation due to changes in agricultpalicy and higher dependence on the scale
and forms of support.
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Figure 2. The share of subsidies (on current operain) in farm income in 2012
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4 Conclusion

The functioning of organic agriculture in Polandd®sely linked to additional subsidies
for organic farming and it is stimulated by CAP gag. Organic production is strongly
dependent on the system of additional paymentsigedvby the agricultural policy (also
Kociszewski (2010) confirm this result). Implemdrda of support for organic farming
resulted, on the one hand, positive impact on theeldpment of production, because
of the growing number of households and the orgarea. On the other hand, payments were
one of the most important factors of development.cbnsequence organic farms are
dependent on the sustainability and agriculturéitpo

In Poland the transformation of a farm from the \aotional system to agricultural
production applying organic methods does not raaudin improvement of economic effects.
The value of production decreases and eliminatiocedain agricultural practices does not
cause a reduction of total costs. As a consequenceme from conventional farms was
higher in all the years in almost all groups of emwmic size (with only one exception: farms
of 10-20 ha in 2007). For conventional productibe wvorst economic situation was observed
for medium-sized farms, i.e. those of 20-50 ha.Rum organic production activity does not
result in a marked reduction of production costsilevit decreased the value of production.
As a result, productivity and profitability of onga farms in Poland were inferior to those
of conventional farms. An important conclusion fraims analysis is that subsidies are
a major part in organic farms income. Despite thktipal support organic farmers are not
better off in terms of farm household income.
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Abstract: The paper deals with the issue of social respditgiland its application within
agricultural sector. Main goal of the paper is ¢éwaal an evidence of social responsibility
as specific marketing tool of small and medium gises (SMESs) in agricultural sector.
Partial goals are: to identify key areas of somabonsibility with regard to key stakeholders;
to identify tools of social responsibility used @eech agricultural firms. Primary data are
collected via a qualitative exploratory researchicivhis based on structured interview
with representatives of SMESs. Preliminary outcostesws that often manifestations of social
responsibility belong to economic and social ardegivities in environmental area do not
exceed legal framework. Many of them emerge fromuneaof agricultural production. Social
responsibility at SMEs is applied mostly as notvaty planned activitiesMoreover it was
fined that these activities are not communicateletp stakeholders at all. As part of dealing
with these issues, the following areas of resehale been identified: 1. The expectations
of stakeholders in agricultural firms; 2. Feasigpgproaches to Corporate Social Responsibility
in the resort of agriculture, including methodsae$essing social responsibility of agricultural
firms; 3. The tools of social responsibility depdalyby firms as a function of the firm's size,
its production orientation and used farming methédThe position of the environmental
pillar of social responsibility within the Triple dtom Line; 5. Consumer’s perception
of concrete manifestations of social responsibility

Key words: Corporate social responsibility, multifunctionalgrizulture, stakeholders,
sustainable development, Triple Bottom Line, vaduittess

JEL classification: M14, 013, Q01

1 Introduction

Social responsibility is a current topic debatealinrcorners of our society. Since 1946, when
the Fortune magazine conducted a simple poll antoarginessmen and managers, asking
them whether they agreed or disagreed with theovatlg statement (Bowen, 2013):
Businessmen were responsible for the consequericé®io action in a sphere somewhat
wider than that covered by their profit and losstsiments In the very early stages,
the emphasis was, besides the economic aspectpalsocial dimension. Later on Caroll
and Beiler (1975) included in their contemplatioalso other variables such as ethics,
respecting laws and voluntariness. In the 198@gnsiderable influence on the development
of social responsibility had the Freeman’s (198Qbligation Strategic Management:
A Stakeholder Approachin which the author expands the traditional petica

of a shareholder i.e. someone whose only link &fittn is an economic interest, by entities
such as employees, management and owners on thkaode and suppliers, clients, close
as well as more distant community, government aiitbs, political blocs and all kinds
of business associations, but also competitorsthenother. Next turning point occurred
in 1987 when the United Nations World Commission EBmvironment and Development
published a study calle@ur Common Futureknown as the Bruntland Report which among
other things deals with the conditions of sustdmatievelopment in three major areas:
economic, social and environmental (Mitchell, 19%kington published in 199ZFoward
the Sustainable Corporation: Win-Win-Win Businessit8gy for Sustainable Development
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(Elkington, 1994). In conjunction with the stakethel theory has been created an approach
known as the Triple Bottom Line (TBL), known as Imes “3Ps” — Profit, People, Planet,
which enables firms to focus on precisely definectivdies in economic, social
and environmental areas and more easily focus owmrete stakeholders. These activities
usually go beyond the framework of legislative dagjon. Intersection of “3Ps” is considered
as a sustainability. The basic principles of Coap®r Social Responsibility (CSR) are
voluntariness, transparency, complexness, conyinahd permanency. This approach
corresponds to the conception of social resportsitals it is defined in the Green Paper
(European Commission, 2001) and declared by vam@mtisors (Trnkova, 2004; Dytrt et al.,
2006; Kunz, 2012)The same attributes are basic pillars of sustagnapriculture as well
(American Society of Agronomy, 1989; Moldan and &oVa, 2003).Research studies
dealing with sustainable development (Reid et 2005; Zalud, 2013; Frouz and Moldan,
2015) point out at the increasingly faster, morgéeesive and often irreversible changes
in the ecosystems. A special attention is in tleeses paid to the agricultural sector (so called
agroecosystems) as a resort which has direct otienawith the environment. In the Czech
conditions, the concept of sustainable agricultuigh its multifunctional interpretation
is under the umbrella of the European Union’s Commgricultural Policy (Adam et al.,
2016). Current researches in the field are intece#t finding of indicators which should
be usable for assessment of CSRfigkkova and Ratinger, 2013; iébicek, Trenz
and Vernerova, 2013). Other studies follow—up aapion of standards and methods
for rating corporate responsibility e.g. GLOBALGRA. IDEA (Sanova, 2013; Kouea,
2014). Special social features of CSR at firms wewestigated by Urbancovéd and Hlavsa
(2014). Zagata (2014) provided the research orasadile consumption. Not many
researches up to now address awareness of CSRriculagal sector. Also it is not
mentioned link between CSR and firm's marketingvaiss.

The paper deals with the issue of social respditgiband its application within
the agricultural sector. Main goal of the papeoiseveal an evidence of social responsibility
as specific marketing tool of small and medium gartees in agricultural sector. Partial goals
are: to identify key areas of social responsibiitiyh regard to key stakeholders; to identify
the tools of social responsibility used in Czech@dtural companies.

2 Materials and Methods

The paper has the character of a preliminary rebedinerefore the methodology generally
emanates from the structure of an exploratory reke&ey changes at CSR development
were designated by analyzing of Czech and forem@nsfic papers, expert studies, annual
reports and websites. By comparing of sources ioeed above were set up main CSR
aspects for primary research purposes.

Primary data were collected via a personal strediunterview. Survey sheet consisted
of eleven main questions. The questions used istiqumaire were open-ended, semi-closed
and scaled. The purposive sampling technigue wad ts create a sample. Twenty five
firm’s representatives in total were interviewedcRiited representatives come from firms
with plant production, animal husbandry and comdirgoduction. According to size,
companies belong to small (17) and medium (8) entas. According to manner of farming,
conventional (20) and ecological (5) farms wereluded. The length of interview took
up to one hour. The interview structure was basedthe approach to three areas TBL.
Specifically investigated were: the reasons for rtistg an agricultural business
and the mission of entrepreneurship, transparentythe business, internal processes
(relationship with employees, production and transbf information), collaboration
with stakeholders, and pros and cons of conventama alternative agricultural production.
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3 Results and Discussion

The presented results emerge from a content divisfosocial responsibility — economic,
social and environmental areas, whereby these it®sivgo beyond the framework
of legislative regulations, and their compliance iisterlinked with parties having
a stakeholders.

Economic pillar: Transparency in farming is achigverimarily through essential duties
emanating from business and trade rules. In thee das a legislative requirement and hence
transparency is not a manifestation of social resjlity. This finding corresponds to earlier
research works (Trnkové4, 2004). The activity cdostig transparency in the CSR context
is the implementation of internal control systeithsvas found in medium enterprises mostly.
As part of production processes has been most ofteentioned compliance
with the principles and rules of farming techniquiesplementing the principles of welfare
in animal breeding, saving resources, waste hagmdlimd determining the quantity of used
fertilizers and pesticides. Underway are innovaiom the use of technologies
(reconstructions of production halls, farrowing penair cleaning technologies, rehabilitation
of repopulation breeding, etc.). In respect of sguiesources, it must be pointed out though
that in the majority of cases this saving is peregi more as cost saving rather than
in the sense of permanent sustainability of ressirdn exception is in the factor soil, where
the endeavour to prevent erosion is apparent (edtaly groves).Waste handling in most
cases does not breech the rules set forth by &igisl The use of fertilizers and pesticides
is dictated by needs and often also by money otisins, with only one firm saying that
it used the services of an agro-chemist (cooperaifdong-standing). Quality of production
is accentuated by using labels like a “BIO — prddeKologického zeguélstvi” as well as are
used awards such as “Regionalni potravina” anchso o

Social pillar: The link among the owners, managerd employees is mutual communication
that has often an operational arrangement. As graplocentives are used benefits (working
clothes, fringe benefits, provision of meals, tors home). On these tools can be claimed
fulfilment of the social areas of social resporigipi but in many cases it is in fact
an essential condition for securing production. &ept here is the interlinking of the CSR
social and economic pillars. Relationships witheexal stakeholders are miscellaneous. Eco-
farmers stated that interested person from pubécewvelcome to take a field trip to farm.
Inthe case of small farms, regardless of farmingthmds, preferred is a direct contact
with the consumer (products bought straight from tigard). Established has been
a cooperation with technical agricultural schootoperating in research, organizing
excursions for schools, giving lectures). Entegsisffered job careers to local inhabitants,
including in auxiliary activities. Open days witn accompanying programme endorse
the traditional character of the Czech rural cowgtie. Common manifestation is informing
about the firm’s activities in local press, whiabnfirms close links to the local community.
For small and medium enterprises, operating locallya typical phenomenon (Koubska,
Hralova, 2006).

Environmental pillar: Approach to the environmerdashbeen described as responsible.
This concerns for example the disposal of wastes way not to pollute the environment,
making manure available for the use by other Ideamers engaged in crop farming.
A lot of attention is paid to the welfare of anisialwhile taking into account economic
aspects. The notions of advantages and disadvantaigelifferent farming methods are
unequivocal in conventional farming (higher produty vs. negative impacts
on the environment) and ecological farming (loweurden upon the environment
by fertilizers and pesticides vs. greater time dessaand lower yields). Contradictory were
responses concerning integrated farming (e.g. tanynchemicals, unhealthy products, more
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burden upon the environment, etc., vs. protectioim@ nature and human health), and hence
an unanswered question remains the level of awsseabout various forms of sustainable
farming. Negatively were also commented more s#migrequirements on environmental
protection and reduced impacts on the environmdm@nce any activities beyond
the requirements set by legislation cannot be drped=ven though, different scientific
studies (Hebicek, Trenz, and Vernerova, 2013; Zagata, 2014) hste¢ed that agro-
environmental provisions represent capability tengeonsumer's interest and possibility
to improve economy of company.

Stakeholders: The relationship’s quality is thele@fon of cooperation with individual
external stakeholders (Fig. 1).

Fig. 1 The quality of relationships with external sakeholders

==@==Relationship

. Neighbours .
Ministry of quality
Regiona Customers 0 - none
‘ 1-worst
iDi The State 2-worse
N
MAelsn;gc?i;Stri]cl)asm Agricultural 3 - good
ntervention Fund 4 - better
5 - the best

Local Community

Competitors Suppliers
Mln_lstry of Consumers
Agriculture

Local Actio
Group (LAG)

zech Agrarian
Chamber

Media

Source: Own research, 2016

Respondents the most frequently stated as a keynaxtstakeholders neighbors, costumers,
the State Agricultural Intervention Fund, local aoomity, suppliers and consumers.
The important position in supplier-costumer relatmorresponds with a stakeholder theory
(Zonnenshain and Sheps, 2012). The cooperation stitkeholders mentioned above was
evaluated as very good. Good relationships witlpkeys and customers reflected long-term
trade agreements. The pressure on implementing icalertsocial responsibility
within the resort cannot be tracked down. Accordimghe received responses, the monitored
subjects did not meet specific requirements ofrthestumers even in a single TBL area,
and they themselves did not demand the same fre@mn skppliers, even though the CSR
fundamentals expect it (BLF, 2008; Sanova, 2013phalf producers determined direct
consumers as a key external stakeholder. It refiect tendency to shorten distribution
channel of “farmhouse made” products (products hbasgaight from the yard sale, farmers’
markets, e-shop). From farmers‘ point of view tedationships with the local community
and neighbors are very important. It can be inttgat as a consequence of the business
subject’s local operation. Part of their relatiopsiith the local community are technical
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assistance in maintaining greenery, providing meizaton, etc. The State Agricultural
Intervention Fund was appreciated as sources afrnrdtion, consultancy and mediator
of the subsidy policy. The Ministry of Agriculturand Czech Agrarian Chamber were
mentioned as a less important sources of informatievertheless, inspections conducted
by the Ministry of Agriculture are not viewed veppsitively. In relation to competitors,
manifested is a rivalry in acquiring land due te limited resources of this production factor.

In the issue concerning the farmer's motivation amission is clearly manifested
a relationship to both production and non-produrcfienctions of agriculture. From the point
of view of the production function, stated is th®guction of food, although in some cases
identified can be also the concept of securing feofficiency. Among the non-production
functions, most frequently mentioned is upkeep lé tcountryside, care of the soil
and stabilization of rural areas. As is implied nfrothe interviews, satisfied are also
other functions such as cultural, recreational tnudlistic, or the development of settlements.
The motives for engaging in agricultural business eetaining family traditions, self-
realization in the rural environment, interest e thature, etc. These motives also point out
at the multifunction perception of agriculture (&¢t. 252/1997, 2009; UZEI, 2011; Moudry,
Chovanec, Hudcova, 2015).

4 Conclusion

The conducted survey shows that the tools of saesponsibility can be tracked down

in agricultural firms too, but in the majority oases these are not implemented as a concept.
A number of the mentioned activities rise from gudbstance of agricultural activities itself,
and from different farming techniques (e.g. ecatabifarming). We can talk about

a similarity with the first stage of the developrheh CSR, when attention was paid mainly
to economic and social issues, and when activitethe environmental area did not go
beyond the limits set by legislation. Hence susthdility as an intersection of all three areas
(TBL) is difficult to proof.

An unanswered question remains what is the reabecaaf using the tools of social
responsibility (gradual standardization of CSR ¢gpifor matured societies, the method
of differentiating oneself and achieving a compegitadvantage, targeting specific consumer
groups, internal conviction, etc.). As part of deglwith these issues, the following areas
of research have been identified: 1. The expectataf stakeholders in agricultural firms;
2. Feasible approaches to CSR in the resort otwalgsre, including methods of assessing
social responsibility of agricultural firms; 3. Theols of social responsibility deployed
by firms as a function of the firm’s size, its pumtion orientation and used farming method;
4. The position of the environmental pillar of sdciresponsibility within the TBL;
5. Consumer’s perception of concrete manifestatodrs®cial responsibility.
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Abstract: In the Czech Republic the initiative LEADER led fiundation of 180 Local Action
Groups (LAG) which associate more than 6000 comtiami The present goal of the LAGs
is to create strategic development plans in compéawith the EU strategy 2020. Measuring
disparities in the quality of life in the micro iiegs is important for the most effective allocation
of both EU and national funding. The paper propdsesmethodology describing implementation
and exploitation of objective statistical data Ire tlocal strategies. The Czech Statistical Office
(CZSO0) provides a huge number of data that can dmsl dor a definition of the well-being.
The first problem solved was the reduction of théadvhich was followed by a calculation of 28
sub-indices and finally by the creation of threemposite indicators (social, economic,
and environmental) and one aggregate indicator. fdyger confirms the possibility of using
the composite indicators in combination with onmelnsional statistical analysis. The graphically
expressed indicators in the software MONIQUA arembimed with the exact values
of the indicators and with other statistical data fliscovery and interpretation of the local
disparities.

Key words: Local Action Group, local strategy, well-being icator, quality of life, disparities.

JEL classification: R11, D78, L38

1 Introduction

Politicians and regional decision makers need pesénformation on how people live
and how they perceive their lives in order to emgagconomic integration and promote social
cohesion. Possible disparities in well-being evadhamong regions are currently entering
a phase in which their quantification is increabmgportant (Pukeliene and Starkauskiene,
2011; Maza and Villaverde, 2004; Ezcurra and RagigPose, 2012; Ko and Choi, 2014).

Many of the micro-regional issues such as managewfewater resources would be better
addressed through intervention at the regional l&\ree establishment of new regional policy
is promoted by UN as well EU governments. Recent di¢uments on the post-2015
and Sustainable Development Goal (SDG) agenda Ilierdified regions as a key level
of governance in ensuring the success of the neamdwork, and have started tracing
the outline of the role regions could play (Maza afillaverde, 2004; Petrakos, Rodriguez-
Pose, and Rovolis, 2005; Hussain, 2014). Since 1#9&U community initiatives LEADER

and the LEADER approach have been commonly accepi®dan innovative way

for development of rural areas in the nations irropaan Union (Esparcia, Escribano,
and Serrano, 2015; Beer 2014).

Looking for measures of quality of life a number pfograms are being implemented
in European countries. GDP has been the most wigsdyg indicator of a region’s economic
performance but it is also highly criticized as @asure of people’s well-being. GDP
is a measure of production, but it ignores the iqualf education, health care, the cultural
and natural environment, social relations, persaaéty, and decent housing (Moro et al,
2008; Ivaldi, Bonatti, and Soliani, 2014; Pittazelli, and Gelman, 2010). Production
of public goods connected with agriculture (Halotaal, 2015) and availability of food

(Hes et al, 2015) is also important.
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Focusing on "Quality of Life" and "Well-being", thiérst term is mainly used when
we speak at the level of individuals whilst the@w®t one is more frequent when we deal
with communities, localities, and societies. Thesegarch was focused on the Local
Action Groups (LAG'’s).

There are many numbers of descriptive and objeatisheators (data) stored in available
databases for description and/or evaluation ofmék-being of citizen living in LAG.

Long experience showed that not more than 10 orvaBables can be included
into interpretation. There is a need for a reducté data without unacceptable reduction of
the value of final information. That's why there asneed to create composite indicators
having the sufficient informative level for integgional comparisons, being easy calculated
and sufficiently intelligible to information users even in case of evaluation of regional
disparities

The well-being measures can discover the localadisps and thus, it should be
included into the local strategies. Addressingltital disadvantages is a basis for proper
allocation of sources and a foundation of a comtyded development.

Researchers working in the area of regional welidpemeasures (e.g. Cicerchia, 1996)
distinguish three approaches to the developmeninditators as indices of well-being,
namely:

Top-Down: constructing a conceptual framework aheosort describing the understanding
of well-being, including its constituents and deterants;

Bottom-Up: exploring the great variety of availaldata that might be relevant to most
people’s understanding of well-being;

Bidirectional: constructing and exploring somewhemultaneously. One might characterize
the Top-Down approach as theoretical, the Bottom-@pproach as empirical
and the Bidirectional approach as pragmatic.

When creating the software MONIGUA we used the rkrtional approach.
This software is able to provide graphical compmariand numerical data on the well-
being in the locatommunities. The main outputs are three compositiécators (social,
economical, and environmental) and one aggregaieator (for more details see Domeova
and Jindrova, 2015).

The goal of this contribution is to demonstratet tttee graphical and numerical outputs
of the MONIQUA software give an overview of the d#bcdisparities in the framework
of the LAG. It is possible and reasonable to coralire outputs of the MONIQUA software
with other statistical data available on the comityulevel. These statements are shown
on a real example.

2 Materials and Methods

The composite indicators used in the MONIQUA sofevavere developed in 4 stages. Each
stage required specific decisions and choices of:

1. Analytical approach to verify the underlying dimemality of selected basic
indicators - dimensional analysis;

2. Weights to define the importance of each basiccetdr to be aggregated — weighting
criteria;

3. Aggregating technique to synthesize the aggregatdidators values into composite

indicators — aggregating-over-indicators technigues
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4. Integration technique to synthesize composite atdis into one integral indicator -
conceptual-over-indicators techniques.

The selection of variables has been carried ouloerg the great deal of available data that
might be relevant, in part through a careful analg§the literature.

A great number of data affects the measurements emaduation to a great extent.
The problem can be solved by the use of the maltgurrelation as a measure of how
to predict a single variable using a linear functid a set of other variables.

The basic source of data for selection of basicicatdrs was statistics monitored

by the Czech Statistical Office (CZSO) and regibnalriented databases CZSO, STEP
MOS/MIS. The first selection identified 71 basidicators which were published by CZSO

in 2014 for the year 2013. The size of this statstfile ensures the relevance of the results
and makes it possible to use multivariate stasibtroethods in processing and analysing
the data.

The methodological approach is based on two statismethods: Multiple correlation

and Principal Component Analysis (for more detaé®e DO6meova and Jindrova, 2015).
The results of these methods are four types of we#l-being indicators: economical,

environmental, social, and total.

The indicators were exported into Excel. The congparand depiction in graphs discovered
the differences between the communities. Otherstitatl data were used for explanation
of these differences.

3 Results and Discussion

The Local Action Group (LAG) Vyhlidky unites 40 comnities. All the 4 indicators were
calculated and depicted in the graph. The Tableodtains data for 4 communities
as an example.

The graph (Picture 1) and the values of the contpasdicators (Table 1) show that there are
remarkable differences between the communities.nNoty communities reached the average
value of 1; the values are usually around 0.5 afd 1

The standard deviation was calculated using da#dl dD communities — see Table 2.
The value for the total indicators for example singt the values in the interval

[1 + 0.23,1 - 0.2B can be taken as an approximate representative 3ftfo
of the communities. In the formulation of the locstrategy, it is necessary to focus
on the places with significantly lower or highetues.

The similar process can be applied for the otherpmsite indicators.

The values of indicators close to 2 or more shdgdested from the point of the reliability
of the input data. If the data are correct the @sluaan be considered as extremes and can
be left out or corrected.
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Table 1. The composite indicators for 2013

Economic Environmental Social Total

indicator indicator indicator  indicator
Dolni Berkovice  0.923 1.738 0.978 1.213
Nosalo\ 0.934 1.309 0.723 0.989
TiSice 1.065 1.739 1.117 1.307
Vysoka 1.035 0.828 0.846 0.903

Source: own work, applied SW http://moniqua.pef.czicz/

The differences between the chosen communities la@der seen in the graph
(Fig. 1).The disparities have a reason and source.

The formal calculation using statistical methodscdvered disparities in the primary data
from CZSO. The same data should help to discover dasons of the differences.
The analytical work which discovers the reasonshefdisparities is important for the local
strategy formulation because it helps to formutatd, practical and adjusted goals.

Fig. 1. The composite indicators in graph

1)

1,8
1,6
1,4

1,2
1 M Economicindicator

0,8 M Environmental idicator
0,6 -
0,4 -
0,2 -

Social indicator

M Total indicator

Value of indicator{average

Dolni Nosalov Tisice Vysoka
Berkovice

Chosen Communities

Source: own work, applied SW http://moniqua.pef.czicz/

Table 2. The standard deviation calculated for 40@mmunities of the LAG Vyhlidky

Economic  Environmental Social
indicator indicator indicator

Standard deviation 0.18 0.26 0.23 0.47

Source: own work

Total indicator

All the communities in the example have positivalaation. The value of the total indicator
is between 0.9 and 1.3. The community Vysoka hageidovalue of the environmental
indicator for the other three communities in thél€al. What is the reason?

It arises from the statistical data that the ardéaamble land is remarkably higher
and the emerging agriculture production is morensive— see Table 3.

The presence of the agriculture production is cotatewith intensive transport and taxing
of agriculture machines. Also the primary procegh agriculture commodities has bigger
volume than in the other places in the comparison.
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Table 3. The share of agriculture and arable land
. Percentage of Percentage
Total territory agriculture land of arable land
Dolni Bakovice 1251.8 59.1 63.4
Nosalo\ 1108.9 33.6 43.5
TiSice 1271.9 52.6 66.5
Vysoka 2842.6 66.0 73.9

Source: |[CZSO, 2014

Very important reason of worse value of the envmental indicator is the missing sewerage
and gas in the households see Table 4.

Table 4. The infrastructure in the communities

Sewerage Gas pipelines Water pipelines
Dolni Bekovice 1 1 1
Nosaloy 1 1 1
TiSice 1 1 1
Vysoké 0 0 1

1 — exists 0 - missing
Source: Strategy of LAG Vyhlidky (2014)

The Local Strategy may propose to build the seweayl the gas pipelines in the Vysoka.
The priority may not be the highest because theroitidicators are quite good and there
might be communities with worse evaluation of thellveeing. Nevertheless, the disparities
should be detected (every year if possible) andnia@agement of the LAG has to find
the reasons and react. Searching for disparitiddlair causes should be repeated every year
after the CSU published a new data. The SW Moniquable to recalculate the indicators
and provide new overview. After a timeline is ashle it will be possible to evaluate
the changes caused by strategic investments ard o#asures.

4 Conclusion

The evaluation of life on the level of the smallesmmmunities is important for searching
the disparities between the communities, groupsooimunities and regions. The practical
importance is in discovering the negative factotsclv can be targets of the state, regional
or other support. Because there is no exact wagvaluation of the quality of life and exact
determination of local disparities, the articlesisgnthesis of several methods. The disparities
were measured by multiple dimensional statisticathmds that have led to construction
of composite indicators. The composite indicatoerevcombined with the statistical data
from the CZSO and with the analysis originatingrrthe real strategy of the chosen LAG.

The analysis points out the importance of consmgersynthetic well-being indicators
alongside GDP statistics because these composttieators show a high correlation
and present the different trends in terms of regliconvergence over time.

The decomposition analysis helps to identify thennalaivers of regional inequalities in well-
being, giving useful insights to policy makers.

The study was conducted for every year over theope2013 —2015. Results convincingly
show that the differences in well-being betweetagis are not necessarily in line with those
based on GDP and stress a need to give more atteiatiquality-of-life features in public
policy goals.
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The research also highlighted the importance otiapanalysis carried out among three
domains (economic, social, and environmental) agonal/local disparities demonstrate
different values in the various well-being domains.

The analysis should help to identify the main disvef local inequalities giving useful
insights to policy makers to redesign public pain order to achieve greater cohesion
and more equitable standards of living in thoseitawihere local inequalities are wider.
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Abstract: The paper is a contribution to the ongoing disusabout effectiveness of large land
deals in developing countries triggered by the 28@@omic and food price crises as well as ever-
increasing global demand for biofuels. The aimhif paper is to evaluate the impact of large land
deals on small-holder farmers and indigenous conitiesnin Cambodia, a country that has
become one of the most attractive countries in dglubal rush for land with estimated 65%
of arable land granted as land concessions. Therpages systematic review through meta-
analysis to reexamine eight completed studies onaféas affected by land concessions.
The results show that the impact of ELCs on smalliiér farmers and indigenous communities —
in short to medium term — is largely negative imte of job opportunities, livelihoods and food
security and unequivocal in terms of access tochasivices.

Key words: land concessions, land grabbing, livelihoods, Gadid

JEL classification: Q15, R5, Q12, Q18

1 Introduction

The 2008 economic and food price crises as welleasr-increasing global demand
for biofuels have triggered global rush for land tognsnational corporations, international
financial institutions, local business elites aniden investors (De Schutter, 2011; Deininger,
2011; UNDESA; 2010). This paper is a contributian the ongoing discussion about
effectiveness of large land deals in developingntoes and their impact on small-holder
farmers and indigenous communities.

While there is an assumption of existence of idiaderutilized, fallow or vacant land
in countries of large land deals, such land isoftsed by indigenous and other rural
communities who do not possess land rights codifietinodern’ law and based on formal
legal terms but rather on local customs and traasti(Borras and Franco, 2011; Schneider,
2011; Scoones et al., 2013; White et al., 2012; BSB, 2010).

Large scale investment in land often lacks trarepar and adequate consultation process
with affected farmers and communities; there isnasgtry in access to information
and domestic legal framework is not always fullfoeced and implemented (Cotula et al.,
2009; Schneider, 2011; Subedi, 2014; UNHRC, 20Iese land concessions have
potentially far-reaching and irreversible major sequences for both economies
and livelihoods (Scoones et al., 2013); loss ofl lenure deprives people of their livelihoods
as a multidisciplinary World Bank team showed onch8e studies from across the globe
(Deininger, 2011). “The social and economic impacts local communities could
be disastrous, especially when combined with foreeittions, displacement without fair
and just compensation or prior public consultatiompluntary resettlement or poorly planned
relocation of people from their homes and farm &n@rbohlav and Hejkrlik, 2016). Major
environmental problems, ranging from the destructd rain forests with a severe impact
on the biodiversity to the pollution of water resms, result from related land use changes
(Ravanera and Gorra, 2011). At the same time, tiera range of empirical examples
that when the land concessions are regulated tmatet negative impacts and maximize
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opportunities and projects are well-executed, tbhag generate large benefits which can
be shared with local population (Borras et al.,2@eininger, 2011).

The focus of this paper is Cambodia, a country tvinas become one of the most attractive
target countries for large-scale land investmerth \ain estimated 65% of arable land given
as land concessions and where 22% of the countogad area was in hand of private
investors by the end of 2012 (Khiev, 2013; UNHR®12). The aim of this paper
is to evaluate the impact of such large land dealsmall-holder farmers and indigenous
communities. Two research questions were formulatddht is the short- to medium-term
impact of Economic Land Concessions (ELCs) in Caifidboon 1) job opportunities,
livelihoods and food security of small-holder famnend indigenous communities and 2)
their access to basic services? ELCs are a mechaiithe Cambodian government to grant
state land for agricultural and industrial-agriaudtl exploitation (RGC, 2005).

2 Materials and Methods

While, number of ELCs in Cambodia has been studretidocumented over the last decade,
interpretation of findings in some of these studmight have been subject to personal
or organizational biases. The paper uses systemaicew through meta-analysis
to reexamine eight completed studies on 18 ardastefl by land concessions, subject them
to statistical analysis (Aggregate Data approactedf effects model) and attempt to find
commonalities.

These studies cover 15 districts in 10 provinces ¢b total 25) from all parts of the country.

Four studied ELCs were covered by two studiessfatistical analysis only one of the studies
- the one with quantitative approach applied - wased, while the second one

(or its respective part) was used for triangulatiod discussion.

The studies include one original research condubtethe authors of this paper examining
arather infamous large-scale land concession i@ Botum Sakor National Park
in Cambodia’s Koh Kong province where the Royal &oment of Cambodia (RGC) granted
ELC of 45,100 hectares to the Chinese company UBiewelopment Group (UDG). More
than 1,400 families of 12 coastal communities wetieg on the land in question and most
of them have been relocated to 10 new villagest baidnd, approximately 20 km from
the coast (Drbohlav and Hejkrlik, 2016). The otphapers considered for the systemic review
have been known to the authors from the researctk wad related literature review
conducted between September 2014 and January 2016.

In the Step 1 the papers were checked for theitalsility for statistical analysis. Out
of the eight papers only five were selected fother statistical analysis, while the remaining
three (ADHOC, 2012; Haakansson et al., 2011; Baara$ Franco, 2011), purely qualitative
case studies, were used only for additional rekeasgnthesis and for discussion.
The remaining four studies for the statistical gsial were:

e Economic Land Concession and its Impact on Locaelihoods in Kampong Speu
Province, Cambodia (Chev et al., 2011);

e Land Acquisition by Non-Local Actors and Consequendor Local Development:
Impacts of Economic Land Concessions on the Lieelds of Indigenous
Communities in Northeast Provinces of Cambodiadifrathy, 2011);

* Land Grabbing in Cambodia: Narratives, Mechanisnt lanpacts (Neef and Touch,
2012) and

*« What shall we do without our land? Land Grabs aegi®ance in Rural Cambodia

(Schneider, 2011).
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In the Step 2, it was attempted to utilize aggregddata approach from the five papers
which had data in total from 19 Focus Group Dismmss (FGDs) with average
16 participants (only two studies consistently estateakdown by gender — 15 and 54%
respectively), 71 key informant interviews (KlIs)tiwgovernment officials and 314 in-depth
household surveys which varied significantly in géing methods. Unfortunately, not all
the studies included evidence in their design thatld cover all the research questions
of this paper. The studies applied also additiomathodologies for data collection such
as village resources map, transect walk, time Jinegsasonal calendar, community
observations, geotagging, water testing, Klls WBO, academia and media representatives.
These were used for additional non-statisticalyammsin the Step 3 research synthesis.

The limitation of the applied methodology is that bomparing the findings of studies

that used different methods, measurements, supjectd designs, the results may be
distorted. The paper is also working with the agstizn of correctness of the data collected
by these studies; assuming these were not altergttomfortable to the author but at most
omitted.

3 Results and Discussion

The results indicate that the compensation to tieeted small-holder farmers and indigenous
communities for the land they lost vary signifidgntusually depending on the type
of the title/rights to the land. The monetary valoke compensation was from 200 USD
to 8,000 USD per ha depending on either documentadiailable or bargaining position
(e.g. village chiefs receiving highest compensatidrhis is much higher than what was
recorded by Borras and Franco (2011) in Omlaing manme of Kampong Speu province
where “each household was given USD 25 disturbacompensation and dumped
in a resettlement location lacking in both infrasture and suitable farming potential...
villagers... were offered USD 100 per hectare comgaims for the irrigated rice lands.”
In case of Srae Ambel district the farmers werereffi only ‘a small compensation’ to pay
for the loss of crops and not the value of the Jamke the farmers did not possess land titles
(Haakansson et al., 2011). There were always someseholds which received
no compensation - in four districts for which therresponding data is available,
the compensation was provided only to 74% of inesved households with 80% in the South
and only 16% in the North. “The government... clainteat it was their policy to provide fair
compensation and cover the damages caused byoegictiowever, there has usually been
no agreement on the deals proposed by affectedgyeapd they have been sent to remote
relocation sites... with very little opportunitieséarn a living” (ADHOC, 2012). Apart from
the compensation in some cases evicted peoplevegctnd - 2 ha to 3.5 ha, incl. a house.
However, the land granted was in all cases withegal land titles and often not suitable
for agriculture without significant initial invesent as confirmed by FGDs, household
surveys and KllIs for instance in Koh Kong by Drlmhénd Hejkrlik (2016).

Though one of the official goals of the ELC polisyto create employment opportunities
(RGC, 2014), relatively low number of householdsrd job with the concession company.
While in Koh Kong, Mondulkiri and Ratanakiri prowies 20-30% households found job
with the company where the remuneration was bet@eeg®D and 6.25 USD/day, in Kratie
and Kampong Speu provinces, it was mere 2% andetheneration as low as 1.5 USD/day.
FGDs and respondents in household surveys wereuret about the long-term prospects
of the employment. The work was usually seasondl lagted only 2 to 4 months a year.
The higher percentage was also likely during thigairnstages of the land concession project
when the land was cleared and the demand for laigber. Interviewees were often reporting
their unwillingness to work for a company which kdbeir land.
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The ELCs had negative affect on people’s liveliloathd income. The original sources
of livelihoods - fishing in coastal areas of Kohrip collection of non-timber forest products
and firewood and animal husbandry in all other eyed areas - were not possible
to be pursued anymore and if it would encompasg Mistances of even more than 20 km
to travel. For the new, alternative livelihoodseatied farmers and indigenous people reported
to lack necessary skills, knowledge or capital iforestment. This livelihoods impact has
consequently a negative impact on their food sgcym terms of availability of food)
and nutrition status (in terms of quality of foodfood insecurity has increased as farmers
have lost valuable farmland, grazing land and acdesthe forest. Affected farmers can
no longer grow enough food to sustain their familiBoverty has risen in the area because
the farmers have no more or little land left totiwalte” (Haakansson et al., 2011). Schneider
(2011) and Drbohlav and Hejkrlik (2016) recordeattlaffected people face severe food
shortages during certain periods of the year, thomgp signs or symptoms related
to malnutrition, such as stunting or wasting inlatan, were documented by the research
team.

In general terms, after the ELC was granted theesscd¢o public infrastructure and basic
services has improved in the indigenous areas ofdJikiri and Ratanakiri provinces where
“all respondents admitted that infrastructure, udahg roads, bridges, schools, health centres
and transportation, had improved greatly” (Prachyu011), while — with the exception
of one village's access to school — has worsendgoim Kong where no new health care
facilities were constructed, new roads have nohstitod the rainy season and the access
and quality of education has worsen as comparegbrésrelocation situation (Drbohlav
and Hejkrlik, 2016). Water access in relocationaares inadequate and the water does not
meet criteria for drinking water. Neef and Toucl®X2) documented in Kratie province
that toll booths were established on previouslg{aecess roads making the travel on them
impossible for the local people.

4 Conclusion

The results show that the impact of ELCs on small-holé@&mers and indigenous
communities — especially in short to medium ternis-argely negative in terms of job
opportunities, livelihoods and food security andigqgcal in terms of access to basic services.
The affected farmers usually receive no or insigfit compensation for the land they lose
and can no longer continue with their original likeods to sustain their families. ELCs
do not create job opportunities for the same numbeeople as affected by them. Moreover,
the new jobs are either seasonal, without long-{@emspective or not-well-paid.

The impact of ELCs on access of affected peoptaddasic services and infrastructure, such
as health centers, schools and roads, is equiitale in most cases the access significantly
worsens, there are number of instances that tresad@s improved.

It is important to note thabse of the papers used as inputs for this resesmimesis could
be characterized in line with Scoones et al. (2048)rather ‘quick and dirty’ research,
involving fast fact finding missions and rapid asseents. In order to obtain more
authoritative data and analysis longer term, inttlegcademic research using quantitative
methods, establishing baselines, counterfactuals\parative frames and careful sampling
would be needed especially with the focus on soghde livelihoods.
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Abstract: Despite many agricultural and socio-economic stdienducted in other parts

of Indonesia, there is a scientific gap among me$es focused on small scale farmers in North
Sumatra. The article presented is based on theaiBabte livelihoods framework established

in the 1990’s by the Department for InternationavBlopment (DFID) with special emphasis

on financial capital. The main objective was toniiy the state of the financial assets of small
scale farmers in the Toba Samosir and Samosir cegerAnother aim of the study was to identify
gender issues and related problems if relevant.sdlected the Rapid Rural Appraisal (RRA)

as an appropriate set of methods. Semi-structutesbtipnnaires as part of RRA were used
for primary data collection as well as observationd in depth interview. Eventually, data were
statistically processed by SPSS/20. The applietisstal methods were the descriptive ones,
as well as Bivariate Spearman’s correlation, Inddpet and Paired Samples T. Concerning
financial capital, respondents in both regenciepored an imbalance in incomes

and expenditures. People do not save money andregaently indebted. Regarding possible
gender issues, women have surprisingly quite adeigsion making power and responsibility

for most of activities. On the other way, men diterothose who enjoy the economic benefits.

Key words: livelihood, livelihood strategies, livelihood asseender, North Sumatra.

JEL classification: Q1, O13

1 Introduction

The sustainable livelihood framework is rooted ipaaadigmatic turn in rural development
through the 1980’'s and 1990’s towards human waeillpeand sustainability rather than
towards economic growth (Foresti and Ludi, 200A)st&8inable livelihood approach was
developed in the UK Department for InternationalvElepment as one of the attempts
to reduce poverty (Morse et al., 2009). The apfiratmphasis on sustainable livelihood was
set out in the White Paper on International Dewelept of 1997 (ODI, 1997).
The development of these strategies has been ldthébyatural resources advisory group
and includes the following key elements (Norton &odter, 2001): A shift from an emphasis
on natural resource issue to a people-centeredoagpras well as a shift in emphasis
from seeking betterment in the form of agricultupgbduction to looking at the whole
diversity of strategies by which poor people inatlareas sustain a certain livelihood and seek
ways to strengthen their volitions.

The wordlivelihood is defined as a set of activities which involve ety water, food,
fodder for animals and shelter. It also includeshitity to obtain money, education, medical
treatment and many other objectives for meetingiireqments of the self and all households
at a sustainable level with dignityA*livelihood comprises the capabilities, assetsrést,
resources, claims and access) and activities reguifor a means of living: a livelihood
is sustainable which can cope with recovering fretness and shocks, maintain or enhance
its capabilities and assets, and provide sustai@allelihood opportunities for the next
generation, and which contributes net benefits tbhepo livelihoods and global levels
and inthe short and long term’(Chamber and Conway, 1991). In 1998, Institute
of Development Studies published a working papercwiprovided a broader framework
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for sustainable rural livelihoods. Conway’s defimit was enhanced by socioeconomic
dimensions and a focus on history and policy sgii8toones, 1998).

Livelihood frameworkis focused on interrelated influences which affpebple’s lives.

It addresses the question how people create ahlogal for themselves and also for their
households. The analysis centers on livelihasdetswhich consist of natural resources,
the people’s material property, skills, educatibealth, sources of income, expenditures,
savings and also social support networks. Vulnétiglsi are another important part
of the analysis; these take into account also shoslch as financial crises, natural
catastrophes, civil strikes or seasonality problasixanemployment, prices hikes, etc. Finally,
it is the institutional and political environmenthieh also influences people’s decision
making and opportunities (Obrist, Pffeifer and Hsnl2010). The framework can be applied
at various scales from individual, to householdyvitage, to a region or even the whole
nation (Scoones, 1998).

A givenlivelihood strategyforms the way in which people access and use tEssts within
the social, economic, political and environmentaitext. The range and variety of livelihood
strategies can be enormous. An individual persoy take on diverse activities to meet
his/her needs, and many individuals may participagectivities that contribute to a collective
livelihood strategy On the other hand, according to Scoones (1998getlroad clusters
of livelihood strategies can be identified, namelgagricultural intensification
or extensification, livelihood diversification amaigration. Furthermore, livelihood strategies
may be categorized in different ways. For examplequini (2006) identified three types
of livelihood strategies: survival, consolidationdaaccumulation which will be used for our
further analysis. These categories can be idedtdigcording to existence of savings, group
membership, expenditures/income and or income siiv@ation.

Livelihood framework includes identification of #vlivelihood assets/forms of capital.
Namely social capital, human capital, natural apiphysical capital and financial capital.
During our research, we are focused on the lasttiorad with special emphasis
on the gender issues if relevant.

Essentially, financial capital refers to peopleisahcial resources. Emphasis is placed
onincome and expenditure, savings and sources oskille loans. Financial capital

is the most universal one due to its convertibiiityo other types of capital. Financial capital
can be improved by developing financial serviceganizations (savings, credit, insurance),
marketing, expanding access to financial servicdsgal reform (FAO, 2013).

Regarding ownership, men usually have control ¢iwerproductive assets like land. Limited
access to land also means limited collateral fotaiaing credit. Livelihood approach
to gender involves understanding the different solaeeds and vulnerabilities of men
and women. Gender analysis consists of better atadeling the opportunities, constraints
and priorities related to gender. Gender inequatigans that women and men often do not
have equal access to the assets they need to porssigstain their livelihoods and those
of their families (Brown, Lambrou and Birner, 200&ender analysis consists of better
understanding the opportunities, constraints araipes related to gender.

Regarding Indonesia, diversity of culture entadsious situations of women. Pursuant to ILO
(2013), gender issues are often within the inforseaitor, in decision making either in public
or private sectors, sexual harassment or low adodssance.

According to Villamor et al. (2014), rural women $timatra rarely participate in decision
making. Some communities have a traditional magdl system where land is inherited
in a matrilineal kinship system, leading to strantzad rights for women, egalitarian ethics
and therefore relative absence of gender discritmoimgLoeb, 1933). Nevertheless, our area
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of interest has a strong patrilineal family systetnch is typical for the Batak Toba society
(Ihromi, 1994). Therefore, we can expect some gemgegualities.

The main objective of the project was to identifie tstate of the financial capital of small
scale farmers in the Toba Samosir and Samosir cegemwith special emphasis on gender
inequalities if relevant.

2 Materials and Methods

The field survey was conducted at regencies of Tdbamosir and Samosir
with the cooperation of the Institut of Technologywd Informatics DEL (“Politeknik
Informatika Del”) in Balige. The area of our intstes located on one of Indonesian islands —
Sumatra. The survey was conducted in the surrogedai Lake Toba. The chosen exact
places of interest were Toba Samosir Regency amdoSla Regency, which comprise
territory of Samosir peninsula and cities of Baligeaguboti and others. The population
ethnically belongs to Batak tribes, mostly Toba,riaand Pakpak Batak. As regards
the religion, the majority is represented by Pratets, while Catholic and Muslim religion
Is in minority. More than a half of the populationboth regencies depends on agriculture.
The most cultivated crops are rice, corn, pearohi$i, peppers.

Rapid Rural Appraisal (RRA) was chosen as an appatepset of methods. The most
significant  difference between @ RRA and other redear methodologies

Is in its multidisciplinary approach and the partas combination of covered tools (FAO,
2013). The principle methods used in our researehnewsemi-structured questionnaire,
participatory observation and interview.

As an appropriate sampling method, the snow bathatewas chosen. Before distribution
of questionnaires itself, the pilot testing has rbedone in order to avoid possible
misunderstanding. The sample of respondents rea@tedarmers in total (40 men,
40 women). The average age of respondents wasatd ¥65D12.48. In regards to education,
the average schooling time was 11.05 = SD 2.9 yedise process of filling
in the questionnaires was carried out in Bahasanesia. The target group of survey
consisted of small scale farmers whose fields gshoat have exceed 5 ha. The collected data
were summarized and statistically processed imsoé SPSS/20 as well as in MS Excel
2007. The applied statistical methods were thergdgse ones, as well as Bivariate
Spearman’s correlation, Independent and Paired IBarfipBivariate Spearman’s Correlation
was used in order to find out how is financial im@ per month dependent on years
of schooling. Independent Samples T-test was useadomparison of financial income
per month with and without off-farm activities asellv as between incomewith
and without membership in farmers organizationste@aSamples T-test was used in order
to analyze difference between household incomesapdnditures per month.

It is necessary to mention certain limitations tbeturred during the research. First of all,
it was the language barrier. It was necessary éolasal interpretator several times. It was
necessary to use local interpreter several timeanslation from English to Indonesian
language and back could cause some misinterpnesatidhe second limitation was
the distrust of farmers who worried that data wolle misused. The third one was
the illiteracy of some farmers who were not abléltdn the questionnaires by themselves.

3 Results and Discussion

3.1 Household Income

On average, a household in the research earnddl anwmome of around 1,370,316 IDR = SD
738,203 (137 US$ +SD 64 US$) per month originatnignarily from agriculture but also
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from a variety of other activities. Agriculture atties contributed 63% to this amount
and the remaining 37% is covered by off-farm atBgl The most important source
of income is crop production, which covers 60%ha income, followed by services (21%),
working on other farms (11%) and for small entesgsi (4.6%). Livestock production (3%)
and fishing (0.4%) has a low contribution. We code that in comparison of farm and off-
farm activities the latter contribute to an overaiome a quarter more. We could claim from
these results that the households with off-farmiviiels have a higher income.
The independent T-test proved that our hypothesigalid as we can see from the Table 1
below. The mean income from off-farm activitiesatsout 607,000 IDR (53 US$) higher that
the income only from farm activities (Table 1).

Table 1. Comparison of income mean with and withouoff-farm activity

T-test for Sig. t df Sig. (2-tailed) Mean Std. Error
Equality of Difference Difference
Means
216 3.82 75 .000 606525.2 922456.3
3.65 54.194 .001 606525.2 939281.9

Source: Based on own data

Table 2. Comparison of income mean with and withoutff-farm activity

Off-farm N Mean (Income in Std. Deviation Std. Error Mean
activity IDR)

Yes 31 1,756,677.4 775,179.4 1,392,226.3
No 46 1,153,152.1 612,955.8 90,375.4

Source: Based on own data

Statistical testing of the difference between adebwld with farm and off-farm activities
and a household with only farm activities was eatrout by the Independent Sample T test.
The value of the significance is lower than 0.@%rbves on the level of significance 0.5, that
the income between households with off-farm agtivaind households without off-farm
activity differs. A study conducted with similar stdts was carried out by Batatunde
and Quaim (2006) in Nigeria who analyzed the rofeofi-farm income diversification.
They found out that households which participate@ff-farm activities had higher income.
Our results confirm this opinion.

In addition, we also analyzed the correlation betwé&nancial income per month and years
of schooling (Table 3). Contrary to expectationsSpearman correlation indicates that there
is no tendency for income to either increase oredese when years of schooling increase
(Correlation Coefficient=0.067). With respect toaBlsaropoulos (1994) study, it is quite
unexpected result. His survey covers 62 Africanntoes where he found clearly positive
effect of additional education on income. Our resah be influenced by limited possibilities
of income increment (unemployment, indebtednessy ptimate conditions etc.) In spite
of the fact that we did not find any positive effemn income, we assume, that education
improves the ability to make informed decisionswhwew inputs both in terms of machinery
and fertilizers, therefore it plays important réde farmer's livelihood.

Table 3. Correlation between years of schooling andcome

Years of schooling  Income

Correlation Coeff. 1.000 .067
Years of schooling Sig. (2-tailed) . .560
Spearman’s rho N 80 79
Correlation Coeff. .067 1.000
Income Sig. (2-tailed) .560 .
N 79 79

Source: Based on own data
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3.2 Household Expenditure

We focused on consumption pattern analysis of dhget group in our survey. Households
were asked about average daily cash and creditndkpee during the last month prior
to the survey day.

According to official data, the monthly average emgiture of the rural population in North
Sumatra consists of 62.44% for food expenditure andb6% for non-food expenditures
(BPS, 2011). Our results are quite different. 42%earnings go to food expenditures
and 58% for non-food expenditures. Non-food expemnels consist of expenditures
for energy, insurance, education, internet, loamsnsport, health, consumer goods and
alcohol and cigarettes. Surprisingly, the lattentimned items cover a large part of spending.
According to BPS (2013), people spend on averadgl89DR (3.5 US$) per month on these
items. Our data indicates higher expenditures theanofficial average (Figure 1). Almost
a quarter of income goes to cigarettes and alc@#07%). It has to be pointed out that this
number is an average result. In some cases thehiy@xpenditure for alcohol and cigarettes
was about 40%. No meaningful differences betwegerreies were found; the situation was
similar in both cases. If we take into account t8ai7% of respondents claimed that they
have a lack of financial resources, it is a sunmpgisesult. According to an in-depth interview
with Dr. Prima, alcoholism especially is becomindaat growing problem for local people.
They usually drink fermented palm/rice wine of thewn production, which often causes
health problems (blindness, death) due to the methaontent. Pursuant to our data,
cigarettes and alcohol concern only men. For wonteis, socially inappropriate to smoke
or drink alcohol and they confirmed this fact alwdhin our survey. On the other hand,
our observation disclosed that some women smokeehs but usually in privacy due
to the moral values of society. This situation affiect not only the health of people but also
divert investments from agriculture and the subsatimprovement of the financial situation
of households.

Another big part of expenditures consists of cleitds education. On average it is 462,129
IDR (40 US$) per HH per month. Basic schools amdguhigh schools are free of charge
in Indonesia, but higher degrees must be paidifdollows from the Chapter about Human

capital that a senior high school is the most comiewel of education. Therefore, a high

numbers of households pay for education in botbmeigs (64%).

Fig. 1. Average expenditure distribution. N=71

Food | 239
Education | 16.89
Alcohol | 15.43
Cigarettes | 9.54
Transport | 7.84
Loans ] 6.45
Consumer goods | 5.55
Water, Electricity | 4.99
D. Water | 3.67
Insurance | 3.12
Internet | 2.65

0 5 10 15 20 25

Source: based on own data

In order to find out possible existing gender issueesponsibility for expenditure
within the household was analyzed. Surprisingly,m&a control majority of household
spending. There are two exceptions, namely alcahdl cigarettes. Besides those, the male
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has also partial responsibility for transport exqen (34.3%). Anyway, it is still a lower
percentage than by women (48.6%). It is obviouat, biesides the patriarchal society, women
have responsibility for most of HH costs.

Table 4.Responsibility about Expenditure Items according toaGender in %. N=77

Expenditure Items Male (in %) Women (in %) Together (in %)
Food 6.6 88.5 4.9
Water 5.6 88.6 5.7
Alcohol 94.6 5.4 0.0
Cigarettes 92.9 7.1 0.0
Transport 34.3 48.6 17.1
Consumer Goods 5.6 92.6 1.9
Energy 5.6 92.6 1.9
Medicine 9.1 90.9 0.0
Education 18 60 22.6
Loans 16.7 88.3 0.0

Source: based on own data

The situation is similar regarding control over thstribution of household income among
household members. It is women who decide aboukedamoney in more than half the cases
(57.5%). This fact confirms the women's opinioriimancial decisions is of great importance.
According to XiaohuiHou (2011) as well as Quisungp{2003), in cases when women have
more decision-making power, households tend todpeore on goods preferred by women
such as education and children. In those familpgzsticularly girls have higher school
enrolment. This opinion can be proved by our rasattncerning education where a high
percentage of HH (67%) pay for children's educatmd it is common to pay at least
up to a senior high school degree for farmer'dcéi.

If we compare household financial income per mant household expenditure/month, we
find that 36.2% of households spend more than #ey. Therefore, they have to use
supplementary sources of finance — loans. Resptsdesially borrow money from family,
friends or cooperatives. Banks are only their [E@stice. They have usually two options —
they can pay part of their debt monthly or pay wigle amount after the harvest time.
When the harvest is low, they have to borrow moaggin in order to pay their debts which
can create cycle of poverty. The compared meanamag/zed (-299032.2 IDR) to find out
difference between income and expenditures. On sigaificant level 0.5 was proved
by Paired Samples Test that difference is sigmti¢p=0).

4 Conclusion

Concerning financial capital, respondents in betipencies reported an imbalance in income
and expenditures (36.2% of respondents). Experditare higher than income, which makes
it impossible for people to save money and for¢esnt into debt. However, a considerable
portion of the expenditures is not essential fanly. 24.97% of the total expenditures is spent
on alcohol and cigarettes, more than on childrezdsication or even food. Especially
alcoholism is becoming a frequent issue for locabgle. The analysis of gender roles
and responsibilities revealed that, in spite ohbea patriarchal society, women have quite
a big decision making power. They have control diermajor part of expenditures (except
cigarettes and alcohol), they actively particigatélecisions about their children’s education,
household finance, as well as in decisions aboop g@roduction and livestock keeping.
Regarding responsibilities, women are responstriédusehold, livestock as well as for crop
production. They participate in more activitiescomparison with men who often only enjoy
the economic benefits. Men are those who have aooter the productive assets like land,

which reinforces women’s dependence on men
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Abstract: Model AGRO-2014 is a Leontieff's Input-Output typeéhich calculates the volume
production of agricultural and food commodities,iethcan be applied on the Czech food market.
It is determination of the volume of products adaéfe to the consumers in the Czech Republic
with relations to the EU market. The obtained ressudhow that the model is suitable
for the simulations and analyses of solutions fabfems in the whole agricultural complex.

Key words: agrarian sector, mathematical modeling, model AGR®4, Input-Output model,
model simulation and prediction

JEL classification: Q18, Q15, Q51, C02, C31, C61

1 Introduction

Agrarian sector is an important part of the nati@@nomy which covers agriculture, food
industry, retail with food products and food congtion by the population. To model
the relations and structures of the whole systerdifficult. One of the possible methods
is to use CGE modelling, which enable to do vari@isulations for policy purposes.
For example Kistkova and Ratinger (2013) used CGE frameworksgess the efficiency
of agri-environmental payments to Czech agricult@e the farm level, the models are more
aimed at the decision making of the farmer aboatatmount and type of production. The area
of the agricultural production planning concerned. éCardin-Pedrosa and Alvarez-Lépez
(2012). The decision making processes on the faenofien supported by ICT tools, despite
that their usage is still mild in the Czech Repub(see for example study of Silerova et al.,
2015). Institute of Agricultural Economics and Infation (IAEI) has developed its own
model.

For modelling agrarian sector, there was createc¢roeaonomic model AGRO-2014

which includes agricultural production (section ZENbod processing (section POTR), sale
of food in commercial networks (section OBCH) arfte tpurchase of food products
by households and other form of food consumptionnbyabitants including self-sufficiency

(section SPOT).

Model AGRO-2014 is a Leontieff's Input-Output tygesontieff, 1941, 1986, Korda, 1967)

allowing calculation of the balance in the Czechadagn sector covering export and import
activities and self-production of food by population this sector, together with

the calculation of the volume of financial meangigdhrough the agrarian sector.

Modeling of the agrarian sector (detailed structafeagricultural commodities and their
transformation into food industry) in the Czecheslo republic appeared for the first time
in 1970 (Sternberg and Starek, 1970). It was alswdel Leontieff's 1/0 type and contained
the overwhelming part of food industry. This worlsvfollowed in 2001 by creating a model
AGRO-3 (Foltyn and Zednkova, 2001, Bozik, Foltyn and Zedkova, 2001), who took

over the structure of agriculture and food industnyd supplementing a section food
consumption by population (CZSO). Model AGRO-3 wased to estimate changes
in the agricultural sector after the CR accessmorthe EU in the production and pricing
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of government project RASES. Further, the model @BERL (model agri-food based
on the assessment of population nutrition in exérencrisis situations) within the Project
of Home Office (Stikova et al., 2013a, b). With thelp of the model ZEPOS-1 and model
VYZIVA-1there was solved minimum security (healtbmthreatening) population nutrition
only from domestic sources (agriculture and foodustry). In the 2014-2016 there was
creates model AGRO-2014 (generalization of ZEPO$ei)a description of the standard
functioning of the agrarian sector and for foreicasits development.

The aim of this paper is to show actual state otl@iong the Czech agrarian sector which
follows research of IAEI in the year 2015 and 20I6e improved version of the model was
used for simulation of strategical speculationsualbeal and optimal functioning of the Czech
food market(Foltyn et al., 2016).

2 Materials and Methods

2.1 Structure of the model AGRO-2014
Section ZEM

Domestic production of the agricultural sectornstihe model represented by commodities
included in EAA (Economic Accounts for Agriculturedereals, pulses, oilseeds, industrial
crops, fodder crops, grassland, wine grapes, famtsvegetables, cattle with milk production,
cattle without milk production, pigs and poultry.

The section contains a dual model formulation ler fruits and vegetables:
a) aggregated form of "fruit total" and "vegetablettb(only 2 commaodities)

b) dis-aggregated form of fruit (subsection OVO) aedetables (subsection ZEL) where
the fruit and vegetables are represented by indalidorts of Czech origin of fruit
(apples, pears, apricots etc.), vegetables (cablmagen, carrot etc.) and imported
fruit (oranges, lemons etc.).

The detailed structure of OVO and ZEL has particuidevance in terms of the assortment
of food consumption and its nutritional assessment.

Each commodity in the section ZEM is represented3byariables: the amount of output,
intensity unit (hectare yield / productivity) antes of commodity (hectare area / average
annual state of the animals).

Section POTR

This section covers the processing of commodit@smestic and foreign agricultural
production by the Czech food industry. The listamimmodities in this section is based
on data from the CZSO (Czech Statistical Officapdriction of selected food products” (CZ-
NACE 10 and 11). Commodity breakdown correspondthéobranch structure of the food
industry: meat production (branch 10.1), fish pridn (10.2), production of potatoes,
vegetables and fruit (10.3), production of oils dats (10.4), production of milk and milk
products (10.5), manufacture of grain mill produ(@®.6), manufacture of bakery products
(10.7), manufacture of sugar, chocolates and ctinfeary products and other foods ((10.8),
feed production (10.9), production of beverageserpalcoholic and soft drinks (branch 11).

Every commodity is represented by the quantity aatlle of commodity production
and the quantity and value of commodity sales.

Section OBCH a SPOT

Section retail (OBCH) and section of food consuomt{SPOT) represents the sale of food
in stores and food consumption by the populatidms Bection has 5 subsections: SPOB1,

OBCH1, SPOB2, OBCH2 and SPOB2.
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Subsection SPOB1

Most important of the section is food consumptiar papita (SPOB1) which is published
by the Czech Statistical Office. SPOB1 illustratbe total quantity of food provided
to the population by commercial networks and cateri(restaurants, schools, etc.)
and the estimated self-sufficiency.

SPOBL1 includes the following foods and food groumskery products, dairy products, meat
products, fish, milk and dairy products, oils aradsf fruits of Czech origin, south fruits,

vegetables, legumes, potatoes, sugar and confectigmoducts and other food (tea, coffee)
and beverages (mineral water, soft drinks and aleobeverages).

Every commodity of SPOBL1 is represented in the rhbgeéhe amount of consumable food
on the average inhabitant per year.

Subsection OBCH1

Commodity structure in OBCH1 is the same as instliiesection SPOB1. Transforming food
consumption from the subsection SPOB1 to OBCHledopmed by using an indicator
of the total population of the Czech Republic (waetttept of self-supply).

Every commodity in OBCHL1 is represented in the nhdgethe total amount of food that
passes through business networks and is purchggée population.

Subsection SPOB2

This subsection contains a structure of food comtiom per capita and year form the point
of view of nutritional evaluation (whose structusedifferent from the subsection SPOB1).
The subsection SPOB2 follows model calculationsqodlitative (nutritional) assessment
of the population nutrition (incl. public cateriagd self-sufficiency).

Every commodity from SPOB2 is represented in thalehdoy the amount of consumable
food on the average inhabitant per year.

Subsection OBCH2

Commodity structure of OBCH2 is the same as SPOBRIwrepresents the total amount
of food passing through the commercial networks @uttalic catering to population.

Subsection SPOB3

Both types of the estimate of food consumption SPGEBd SPOB2 have a common
subsection SPOB3 where there is done a calculatioraggregate indicators of food
consumption. In this subsection there are direanheotions of the human food consumption
to the need for agricultural and food productiorec{®n ZEM and POTR) through
the subsection OBCH1 or OBCHZ2.

Section BIL

This section contains overall model balance equnatiacross all sections of the model
(e.g. balance of arable and agricultural land, tb&l volume of production and sales
of individual sections etc.).

2.2 Mathematical description of the model AGRO-2014

Let us denote X(i) for i = 1, 2,...,.n () 1200) variables of the model AGRO-2014
with a square matrix A = A(i, J) of the n*n. Elente’\(i, ) represents the amount
of a commodity i which is consumed for the prodoictof commaodity j.
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Then the model can be described by an equatioerayst
(1) X(i) + IMP(i) + SELF(i) = sum (j=1,...,n, A(i,j)*X()) + EXP(i) + NEP(@i)i=1,...,n,

where IMP = import, SELF = self-sufficiency, EXPexport, NEP = non-food production
(e.g., technical and other use of the commodity).

Solution of the model in EXCEL is done by the iter@ manner:
Let us denote
X(i,0) to initial state of the solution X(i) forlaF1,...,n of the model and
X(i,k) of the k-th approximation of the solutioniXfor k = 1, 2, etc.
Then, for the k-th iteration the following relat®hold:
(2) X(i,k+1) =sum (j=1,...,n, A(i,))*X(j,k)) +EXP(i)+NEP(i)-IMP(i)-SELF(i) fori = 1,...,n.
The calculation takes place so long as X(i,k#X(i,k).
If the equality occurs, i.e.
(3) X(i,k+1) = X(i,k) for all i= 1,...,n and for some pative integer Kk,
then the calculation ends and X(i,k) is the solutd the model.

2.3 Prices in the model

Originally, it was supposed, that in the sectionVZEhere are used agricultural producer
prices (CZV), in the section POTR food producecesi (CPV) and in the section OBCH
and SPOT then consumer prices (SC) published ndghaonthly) by the CZSO.

But it was shown that CPV are officially monitorealy for a small part of the food
commodities. Therefore there were included in thedeh producer and sale prices derived
from the monitoring of selected products in the €@z#&od industry (branches 10.1 — 10.9
and 11 of CZ NACE) published yearly by CZSO.

As to SC it was recognized that that the officiab@tment of food products is not fully
adequate to the chosen commaodities in subsectiB@B3% and SPOB2. For this reason there
were consumer prices for the model derived by dicalyprocedures and aggregations based
on the official CZSO data.

The model is supplemented by import and exporegrf agricultural and food commodities
(DC and VC, resp.) which were derived from the cmsistatistics of agrarian foreign trade
(CS-AZO).

2.4 Margins in the model

An important part of analysis and research for gigfithe model AGRO-2014 were trading
margins which were defined by the following equiasio

(4) SC(i) = CPV(j) + MAR(i) for LOBCH1 with the origin of commodity i in section PQR],
(5) SC(i) = CzV(j) + MAR(i) for ZOBCH1 with the origin of commodity i in section ZEM
(6) SC(i) = DC(j) + MAR(i) for ZOBCH1 with the origin of commodity i in import.

Trade margins are not usually available (businessrets), and they had therefore
to be estimated by various analytical and statiktitcethods for the model AGRO-2014.

Research in this area follows results from 201&¢S& and Mrhalkovéa, 2015).

In 2015, the research focused on the developmemharfins in 2007, 2009 and 2013.
The calculations were based on the actual consompfifood, which has become a "weight"
for calculations of the average margins in the oorer basket according to individual types

of prices.
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For SC was deducted VAT (Value Added Tax) for cilttans in the given year.

CPV were used from the model AGRO-2014. For frugigetables and potatoes there were
used agricultural producer prices (mainly concegninprocessed products).

For DC the data source was the CZ-AZO (Czech Agnafioreign Trade).

From model calculations there are then obviousetradrgins if the whole "consumer basket"
is filled with only domestic or imported products.

In the period 2007-2013 margins for the Czech angorted food products have been
approaching. Margins for the Czech products wergemsed by 20%, while margins
for imported products stagnated (change only 1%).

The difference between the domestic and importedjyimsin 2007 was 8.1%, while in 2013
only 1.4%.

Differences between margins during the reportingopedecreased. Nevertheless, margins
for domestic products (average of "consumer baskat® still lower than for imported
products.

3 Results and Discussion

Creating a model AGRO-2014 was motivated by thednef generalization the model
apparatus of the project of Home Office (Stikovaakt 2013a, b, Foltyn et al., 2013)
for standard conditions of agrarian sector (takimtg account the export and import of food
products).

The biggest problem was creation of the commoditycture of the food industry (section
POTR), which follows the nomenclature of the maimgriaultural commodities.
For this purpose there was used a statistical guovtehe CZSO "Production of selected
products in the industry” in the time series 20074 further analysis of Customs statistics
on imports and exports of food commodities and ahmoonitoring and analysis of food
consumption IAEI based on CZSO data.

To ensure the functionality of the model AGRO-2Ghére were designed transformation
coefficients of transfer of agricultural raw magdsi to adequate food production
and subsequent their transformation to food consiomoy population, IAEI has long-time
experience (Stikova et al., 2012, 2013a, b). F@nemic purposes there were used prices
derived from the above mentioned statistical survey

For debugging functionality of the model were usgdtistical information for the Czech
Republic with a total production of agriculturalnemodities, the total production of food
commodities, and total information about exportd enports of food products.

The result of the research is the model AGRO-20d%iwn-2016, which is unique
in the Czech Republic (according to available infation and literature). The model allows
simulations and predictions of agrarian sector #rar estimated impact on the national
economy and GDP (Gross Domestic Product).

Based on available information, there is no analsgonodel in other EU countries,
with the exception of Slovakia, where the analogmadel was developed in cooperation
between IAEI Prague and Research Institute of Bxoeeof Agriculture and Food Industry
and on methodological basis of IAEI (Bozik, 2016). the next section there is given
an overview of possible applications of the mod&R0O-2014 to the current and future
situation in the agrarian sector. Model applicatiane based on time series 2007-2014, which
allows processing model dynamic coefficients basedkey national economic indicators
such as GDP, inflation and strategic informatiordemelopments in the global world markets
for agricultural products and food and their inflge export-import options of CR in this area.
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3.1 Possibility of using the model AGRO-2014

1. The model allows coming out from the standard siatl monitoring of food
consumption of CZSO and the food consumption farithenal assessment.

2. The model allows calculating total sales of theadgn sector.

3. The model allows calculating the market equilibrium the agrarian sector
with the calculation of all imports, exports, amdfsufficiency of the population.

4. The model allows simulating changes in the markgaildrium and domestic
production by the input changes in exports and mspavhile maintaining food
consumption of population.

5. The model allows calculating critical (minimum) siaf the Czech agriculture in crisis
situations, while maintaining minimum health nomnetlitening food consumption by
the population.

6. The model allows estimate calculations of tradegmaron domestic and imported
food products in the Czech retail.

3.2 Assessment of covering of the agrarian sector by the model AGRO-2014

With the help of the model AGRO-2014 and model gsidor the year 2014 (CzZV, CPV
and SC) there were calculated estimates:

a) total sales in the agrarian sector 712.8 bill. CZK

b) in section ZEM 119.6 bill. CZK (in EAA is 131 bilCZK = 91.3%)

c) in section POTR 228.7 bill. CZK (according the CZBQ44 bill. CZK = 93.4%)

d) in section OBCH 364.5 bill. CZK (estimate of thefiGfK is 432 bill. CZK =84.3%)
e) total expenditures of the population are 36 921 @&Kcapita and year.

3.3 Estimation of importance of exports and impor  ts in the Czech agrarian
sector

Into the model AGRO-2014 there were implementecis\hypothetical variants of exports
and imports. By maintaining food consumption on léhesl 2013 we obtained the following
simulation results:

Var. 0 (EXP = 100% and IMP = 100%): Model resuitaidate reality of 2013 which gives
acceptable differences.

Var. 1 (EXP = 0 and IMP = 100%): Model results shthvat the Czech agrarian sector
consumes almost 1.5 mil. ha for export productiabo(t 43% of agricultural land).
At the same time, while maintaining the import od0% level, it could reduce the size
of animal production by about 150 ths. heads afydeaows and about 80 ths. heads of suckler
cows, size of pig production by 4 mil. heads andlipy by 8 mil. heads.

Var. 2 (EXP = 0 and IMP = 0): This option shows thgh dependence of the Czech agrarian
sector on imports and illustrates the “crisis Statethe Czech economy without imports
(eg. in case of economic catastrophe in the EUcaljpire or in case "war situation"). Very
strong deficit is in pork and poultry productionn @e other hand, beef consumption is fully
covered by domestic production.

Var. 3 (EXP = 100% and IMP = 0): The catastrophiuw] therefore “unreal situation” shows
a variant, which would be maintained exports whilaports would be abolished.
In all considered indicators would be significanglyceeded of reality. It is logical that these

110




Agrarian Perspectives XXV.

WFry A 5. ..s$

disproportionate demands on the agrarian sectoCi#ezh Republic would ultimately lead
to the need for expansion of farmland by almostllhm, which is not available.

Variants 4-6 (EXP = 0 and IMP = 80%, 60% and 40Phese three options simulate an effort
to minimize the dependence of the Czech agrariatos®n imports. The critical factor

is the pork consumption, which could be considereducing by 30% (average of var. 4
and 5), while other indicators would be "kidnappeeduction imports by 60%. In strategic
thinking it would acceptable to consider alternalyv about reducing pork consumption
from the current level (approx. 40 kg per capital aear), by substitution of pork meat
with other meat species, especially poultry meat.

4 Conclusions

Model AGRO-2014 is a tool for solving equilibrium the agrarian sector (with the sections
ZEM + POTR + OBCH and SPOT) was worked out intoadrm Excel system of Leontieff’'s
I/0O type (with a range of over 1,200 variables).

The model allows to simulate the security of foahsumption population in a standardized
structure (by CZSO) or in a modified structure fautritional evaluation of population
nutrition and its coverage of the production of thgrarian sector, taking into account
the export and import opportunities for all segrsent

Significant progress has been achieved especiallyhé analysis of the food industry

with commodity structure downstream from one sidettie trade and food consumption

(customer relationships) from the second side ecatfricultural sector as a source of material
inputs for the food industry (supplier relations).

Calculating margins is very problematic. Trade nra@re not officially monitored. There

are at the disposal only margin calculated for efogd product. That's why we chose
to contribute to the methodological approach folcdating margins so that we reach
as accurately as possible overtook average margisingdss. Based on the model
of VYZIVA-1 in every year we have determined thetumt consumption in a detailed

breakdown. A selected range contains products whreh comparable for both imported

foodstuffs, as well as products produced in ourntgu It represents our first attempt

to capture margin developments in the Czech Repbkltause we have no information about
similar model calculations in other countries.
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Abstract: Introduction: The aim of this paper is to analylae economic situation of large-scale
farms participating in the agri-environmental pmgr in Poland. The program provides
compensation for loss of income due to environmigatidendly production. Also presented brief
information on the implementation of this programnational level. In this study we omitted
the analysis of soil, water and environmental datbrs. Author analysed the impact
of environmental payments on income and econoniitsecsurveyed farms.

Data and methodsAuthor performed research of large-scale farms @® ha UAA) and used
the statistical analysis and ratio analysis infiblel of economic and production situation of these
farms. The technical efficiency of these farms weatimated by using the parametric method
(Stochastic Frontier Analysis). Then its determisavere indicated by using the panel models.
Results: The greatest amount of realized agri-enmirent payments was observed in Zachodnio-
pomorskie, Wielkopolskie and WarAsko-mazurskie voivodeships (Polish name of regional
units). In those provinces of Poland are the bigtess. There is an area of the NATURA 2000,
too. Farms with the largest area and the biggese saf production can more easily overcome
administrative barriers associated with obtainingvimnmental subsidies. In the rest
of the country the program didn’t use widely instient of the CAP due to a number of formal
requirements and transaction costs. The largestsfgrarticipated in many programs of support
and the farmers wanted to maximize the amount®ftibsidy. The average value of the subsidy
was over 800 thousands zlotys. The amount of sigssidvere so high that determined
the economic results of the farms (liquidity, ptafiility or efficiency).

Conclusions:The main theoretical basis for environmental analis welfare economics, which
is a subdiscipline within the framework of neocleakeconomics. The main objective of agri-
environmental program is to improve the natural immment and rural areas by reducing
the negative impact of agricultural production. Thi&gest areas where agri-environmental
program was implemented are mainly in the nortHesiand. Beneficiaries of the program were
mainly the biggest farms. This instrument of CAR Baynificant impact on economic indicators.

Key words: the agri-environmental payments, technical efficie large-scale farms

JEL classification: B21; C55; Q12; Q18

1 Introduction

Climate change, resource efficiency and territdoglance are priorities of the EU. All these
issues are addressed by the rural development ypotispecially by the "9 pillar

of the Common Agricultural Policy (CAB)The new policy continues along this reform path
and it is moving from production support (coupléd)decoupled policy. This is a response
to the challenges (economic - including food séguand globalisation, a declining rate

of productivity growth, price volatility, pressures production costs due to high input prices
and the deteriorating position of farmers in thedfsupply chain; environmental - relating

to resource efficiency, soil and water quality atideats to habitats and biodiversity

and territorial - rural areas are faced with derapbic, economic and social developments
including depopulation and relocation of businessEise concept of sustainable development
attempts to combine economic and environmental sgoabustainable techniques

! hitp://ec.europa.eu/agriculture/policy-perspestpelicy-briefs/05_en.pdf (2.05.2016).
2 http://ec.europa.eu/agriculture/policy-perspestivelex_en.htm (5.05.2016).
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for agricultural production, energy use, naturakorgce management, and industrial
production have significant potential. A sustaigalglobal economy also implies limits
on population and material consumption (Zegar, 2010

Environmental performance has been lately one e@fntlajor global issues. There have been
great efforts concentrated on the climate changer dhe last decadesZylicz, 2004;
Ziotkowska, 2009). The European Union (EU) has makstiative in protecting common
environment through the Environment Action Prograaemsince 1973. Since 1992,
the application of agri-environmental programmesl ameasures have been implemented
in all EU states under the framework of their ridtavelopment plans (European Commission,
2015). Envi-ronmental adaptation of European afijuocel depends on the capacities
of farming businesses across the Europe (MajewX)08; Tutekova, Svetlanska, Kollar,
Z&horsky, 2015).

Implementation of the agri-environmental suppoxng of the main objectives of agricultural
policy, which is ensure conditions for the develgomof farms with respect for natural
resources. Thus, the implementation can be regamedan attempt to implement
the agricultural practice of extensive farming noeth and production lines. The promotion
of sustainable agriculture is the main objectivetiod CAP, the EU horizontal policies
and the Europe 2020 Strategy (Goral, 2014). In sudlention was introduced last
modification of the CAP (greening). Individual MeerbStates have full discretion regarding
the scope of the introduction of agri-environmersigthemes. The most diverse program has
Austria, where the package of subsidies corresptmdstions used by diversified production.
Any activity is reflected in a separate, documemgagments. The Austrian proposal is simple
and updated each year (Nigytowska, 2005, 2009, 2011).

After accession of Poland to the EU, the funding@fi-environmental activities (sustainable
agriculture, organic farming, extensive meadow fagnextensive pasture farming, ground
and water protection, buffer zones, and protectbmlomestic farm animal species) based
onthe National Agri-Environmental Program (200820 The main objectives
of the program were: protection of natural resosircerotection and conservation
of biodiversity, and protection of cultural landpea in rural areas. The objectives
of the program reflected environmental prioritieshwegard to natural conditions in many
regions in Poland, especially in those charactdrizg a large number of nature protection
areas (Pawlewicz, Borawski, 2013).

According to the National Agri-Environmental Progran Poland the agri-environmental
measures can be realized in two ways: on a hoatdexel (in the whole country) or in 69

selected priority regions (characterized by speafivironmental problems or by particular
natural features). The activities such as susté&nagriculture, extensive meadow farming,
and extensive pasture farming are executed in ifyrioegions, which were selected by
regional working groups on behalf of the Ministir fAgriculture and Rural Development.
The other activities can be realized horizontally. problematic issue in this context
is the central financing of agri-environmental meas. The prerequisite for realizing
the agri-environmental measures is the support igesitom from the Ministry. As natural

conditions as well as farming conditions in differeegions of the country are differentiated,
so the priorities regarding environmental objectiue agriculture are different (Ziotkowska,
2013).

Agri-environmental program implemented in PolandlemRural Development Plan 2007-
2013 was significantly different from the prograwhich could farmers participate in 2004-
2006. First of all, farmers could realize all pagia throughout the country. The number
of packages had changed. The program (RDP 2007)204/aded 9 packages: sustainable
agriculture, organic farming, extensive permanentasgland (linkage), protection

of endangered bird species and natural habitatsideutof Natura 2000 areas, behavior
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endangered plant genetic resources in agriculpueservation of endangered animal genetic
resources in agriculture, soil and water protectinrifer zones. Within each package are agri-
environmental variants, which contain sets of tadia go beyond the applicable basic
requirements, and which do not overlap with othestruments of the CAP. Farmers
participating in agri-environmental payments musbmply with the standards
and requirements for cross compliance (Braska, 2009; Brodzski, 2008).

The largest areas which were covered by agri-enmental payments were mainly
in the provinces (voivodeships) of northern Polawdirminsko-Mazurskie (281,843 hectares
in 2012), Zachodniopomorskie (274,353 hectares) #&ugawsko-Pomorskie (235,931

hectares). There dominate large and economicalligiezft farms. However, it should

be noted that these areas are also characterizea targe share of protected areas
and valuable landscapes. The greatest interest gri@nowners of farms in Poland, was
a package of “Sustainable Agriculture”, “Soil andter protection” and “Organic Farming”.

In the farm (of the same area) could be carriedseuéral packages.

Environmental conditions affect the economics oimfs Farm in the areas of environmental
constraints undoubtedly have worse environmentalditions for agricultural production,
especially plants. Transfers from the Common Adtical Policy, especially the LFA
payments and agri-environmental conducive to eguglieconomic conditions (Zegar, 2010,
Czyzewski, Smgdzik-Ambrazy, 2015). In addition, regardless of the charasties

of the farm, the specific features of a given lawmat(eg. soil structure, moisture levels),
as well as the farmer’s personal inclinations oft&ay a greater role. The type of agricultural
production (eg. crops, livestock) is also an imaottdeterminant of the type and nature
of any environmental effects. The aim of this paeto analyze the economic situation
of large-scale farms participating in this progremfPoland. It provides compensation for loss
of income due to environmental friendly production.

2 Materials and Methods

2.1 Set of large-scale farms

According to data collected by GUS (the CentraltiStia Office), a significant number
of mid-size farms (5-10; 10-15 hectares) was codatdd into larger units. The number
of large-sized farms (>100 ha of UAA) increasednfr@,422 in 2002 to 9,822 in 2011
(by 33.1%). The reverse situation may be referedhe group of the smallest farms
(1-2 hectares) whose number rapidly decreased 4b3%@. This indicates a shift toward
a more competitive market-oriented agriculture.fdat, the structural changes in Polish
agriculture have accelerated.

The basic source of data was a random sample g¥-gale agricultural farms (with an area
of over 100 hectares) surveyed annually by Departnoé Economics of Farm Holdings
at IAFE-NRI. Panel was built for the period of fiyears (2008-2011). This research period
became the basis for further analysis and rese&rolpirical data was derived from surveys,
compiled for many years by Department of Econonutdarm Holdings at IAFE-NRI.
Questionnaires included questions concerning thiactste of agricultural land, crop
and livestock production, farm size, its locatias,well as the balance sheet, profit and loss
account and for additional information relatingtte level and direction of education, use
of fertilizers, possession limits and quotas amdddions of credit and investment. Large-scale
farms hold much larger area of agricultural landntiindividual farms. The panel consisted
of both holding individuals and legal persons. Batscription was summarised in table 1.
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Table 1. The characteristics of examined farms (avage values)
ltems Average
Total employment (fulltime employees) 19.4
Profitability index of economic activity 0.8
Herfindahl-Hirschman index (HHI) 0.6
Equity to borrowed capital ratio 11.3
Percentage of beneficiares of leasing 18.3
Current liquidity 121.7
Fertilizer application (kg NPK per ha) 244.9
Percentage of farms with insurance of crop producti 70.8
Percentage of farms with insurance of livestoclkdpation 17.5
Age of manager 53.2
Mechanization of work 854.9
Percentage of preferential loans in total debt 12.5
Total subsidies (thousands of PLN) 808.2
Direct payments (thousands of PLN) 580.4
Percentage of beneficiares of LFA in total panel 51.5
Average of LFA payment per beneficiary (thousanflBld\) 22.1
Percentage of beneficiares of Il Pillar paymentgotal panel 48.5
Average payment from Il pillar per beneficiary (tisands of PLN) 444
Share of beneficiares of agri-environmental prog(AfP) in total panel 38.8
Average of agri-envoronmental payment per benefjcia 86.3

Source: own calculations.

2.2. Methodology

Technical efficiency (TE, productive efficiency) issed to identify the possibility
of increasing production with the same quantitympfuts used (maximising effects at given
inputs) or reducing inputs with the same level &eas maintained (minimising inputs
at given effects). However, allocative (or pricéficeency allows for determining optimal
proportions of inputs at their specific prices gmdduction technology. These measures were
originally input-oriented (oriented towards cuttingnecessary inputs). Their product can,
in turn, be used to determine economic efficieridye aim of the study was to analyse how
agri-environmental grants influence the techniéétiency of large-scale farms.

The efficiency is examined in different ways whete classified into one of the four groups
of methods: classical (e.g. using financial ratiggrametric (e.g. econometric models); non-
parametric (e.g. the data envelope); semi-parametri

The division into parametric and non-parametric hads is based on the criterion
of necessity with a view to defining an analytit@m of the function (of production, costs,
etc.). According to this division, two efficiencyeasurement approaches based on efficiency
curves can therefore be distinguished:
— non-parametric (Data Envelopment Analysis — DEAeeFDisposal Hull — FDH,
and an indices-based approach),
— parametric (Stochastic Frontier Analysis — SFA, tiibsition Free Approach — DFA,
Thick Frontier Approach — TFA).
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Stochastic Frontier Analysis is the most widely dusparametric method to assess
the efficiency of enterprisésThe literature provides a few variants of the et Primary
models by D.J. Aigner, C.A.K. Lovell and P. Schm{d977) as well as W. Meeusen
and J. Van den Broeck (1977) were most commonleldged. A review of the literature
reveals that, given nature of production in agtiod, the SFA approach is a better choice.
Many publications prove that it is recommended nialgse the agricultural sector by using
the parametric approach which is now a basis fiiciefcy studies. However, scientists are
still looking for new solutions. Therefore, a meadbtogical framework has been recently
extended to include a semi-parametric approachhiciwthe impact of explanatory variables
is parametrised. For example, this approach wadiegppy a team of: A. Kazukauskas,
C. Newman and J. Sauer (2014), whose studies prd¢vad decoupled payments have
a statistically significant positive impact on tlegel of productivity of farms in Ireland.

In the next step, technical efficiency results (FB&Y were used to panel model, where
TESFA was a dependent variable (Y). Panel datayifiodinal or cross-sectional time-series
data) is a dataset in which the behaviour of estiire observed across time. Panel models
pose several estimation and inference problemgs) aacheteroscedasticity, autocorrelation,
and cross-correlation in cross-sectional unitshat $ame point in time. The fixed effects
model (FEM) and the random effects model (REM)p d&taown as the error components
model (ECM), are commonly used methods to deal wite or more of these problems.
In FEM, the intercept in the regression model isveéd to differ among individuals to reflect
the unique feature of individual units.

Panel models pose several estimation and inferenglelems, such as heteroscedasticity,
autocorrelation, and cross-correlation in crossiseal units at the same point in time.
The fixed effects model (FEM) and the random effenbdel (REM), also known as the error
components model (ECM), are commonly used methodteal with one or more of these
problems. In FEM, the intercept in the regressiondeh is allowed to differ among
individuals to reflect the unique feature of indival units. FEM is appropriate in situations
where the individual specific intercept may be etated with one or more regressors, but
consumes a lot of degrees of freedom when N (tmebeu of cross-sectional units) is very
large. When using FEM we assume that somethingmwitie individual may impact or bias
the predictor or outcome variables and we needmdral for this. This is the rationale behind
the assumption of the correlation between entigyi®r term and predictor variables. FEM
remove the effect of those time-invariant charasties so we can assess the net effect
of the predictors on the outcome variable. Anothgrortant assumption of the FEM is that
those time-invariant characteristics are uniquéh&individual and should not be correlated
with other individual characteristics.

In REM we assume that the intercept value of aividdal unit is a random drawing from
a much larger population with a constant mean. RENMore economical than FEM in terms
of the number of parameters estimated. REM is qu@i in situations where the (random)
intercept of each cross-sectional unit is uncoteelawvith the regressors. Random effects
assume that the entity’s error term is not coreglavith the predictors which allows for time-
invariant variables to play a role as explanatogriables. REM allows to generalize

3 Vectors of variables, which were necessary forlyapg both the parametric and non-parametric methezte
then determined:

a) for a variable characterising the effect onuakie of agricultural production revenues (“revenfrem sales
and equivalent” plus “other operating revenues”),

b) inputs were expressed by using variables reptieseinputs of material factors of production &k} labour
inputs (remuneration costs and their derivativg®), inputs of own and leased land (UAA expressed
in equivalent hectares), (3) capital expendituresddd into: fixed capital (value of depreciationyorking
capital (expressed in costs of materials, energyeaternal services, excluding internal consumption
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the inferences beyond the sample used in the médehdvantage of random effects is that
you can include time invariant variables (i.e. gemdIn the fixed effects model these
variables are absorbed by the intercept (Wooldrife2; Greene 2003; Baltagi 2008).

To decide between fixed or random effects is uselhasman test where the null hypothesis
is that the preferred model is random effectshes alternative the fixed effects (Greene 2008;
Kufel 2011). It basically tests whether the uniguers (ui) are correlated with the regressors.

3 Results and Discussion

Panel of large-scale farms was divided into twougeo beneficiaries of agri-environmental
program (AEP) and farms, that not participatechim AEP. The beneficiaries of the program
were the biggest farms of the examined group ajelamcale farms. The corn accounted
for 60% of crops in both groups. A cover the lidlas of financial surplus was two times
higher in farms that did not participate in the gmeom. However, it should be noted that
participation in the program does not impact onrégiuction of doses of mineral fertilizers
per hectare (about 250 kg perha) short profile of both group is presented in &B!

Table 2. A description of examined groups

Items 2008 2009 2010 2011
Beneficiaries of the AEP 1009.6 855.1 836.1 798.1

Total of UAA (ha) o )
Farms not participated in the program 600.1639.7 641.6 649.8
Share of crop productio_Beneficiaries of the AEP 76.4 76.4 79.9 78.9
in total sales revenue Farms not participated in the program 66.8 70.2  67.2 70.1
Share of equity Beneficiaries of the AEP 4.8 6.1 5.2 5.1
in borrowed capital Farms not participated in the program 8.5 11.7 8.1 6.3
o Beneficiaries of the AEP 103.7 129.7 61.1 71.8

Current liquidity o )
Farms not participated in the program 161.1150.3 98.9 155.1
Fertilizer usage Beneficiaries of the AEP 252.1 2323 2295 2429
(kg NPK per ha) Farms not participated in the program 246.7223.8 2225 239.9
Work experience,Be”eﬁCia”eS of the AEP 14.3 151 16.1 18.2
in this farm (in years) Farms not participated in the program 17.1 19.1  20.7 21.1
Beneficiaries of the AEP 2.0 1.9 2.1 2.0

Number of manager o )
Farms not participated in the program 1.7 1.8 1.9 1.9
Beneficiaries of the AEP 3.3 2.7 2.7 2.6

Livestock units per 100 hg o )
Farms not participated in the program 1.7 1.8 1.5 1.6
Beneficiaries of the AEP 20.8 19.1 19.3 17.8

Total employment o )
Farms not participated in the program 16.6 16.1 15.3 15.1
Percentage of AE| Beneficiaries of the AEP 9.1 21.3 11.7 9.2
payments in farm income | Farms not participated in the program 0.0 0.0 0.0 0.0
Beneficiaries of the AEP 559.1 492.3 473.2 438.9

Corn area per farm (ha) o )
Farms not participated in the program 331.2372.5 353.1 349.9

4 Beneficiaries of AEP had more livestock units p@® ha than the rest. These farms used dung irebigses

than the rest.
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Beneficiaries of the AEP 50.2 49.6 54.3 39.8
Crop of corn (dt) o ]
Farms not participated in the program 46.7 48.7 48.7 31.3
Beneficiaries of the AEP 48.3 52.4 45.9 39.8
Area of grassland (ha)
Farms not participated in the program 28.9 30.1 30.7 31.2
] Beneficiaries of the AEP 372.1 369.2 3789 3825
Profit (loss) on sales o )
Farms not participated in the program 280.7263.6 270.5 268.3
] Beneficiaries of the AEP 1012.4 694.8 763.7 1020.9
Net profit (loss) o )
Farms not participated in the program 646.8449.3 450.9 780.8
Capital spending (inves‘Beneficiaries of the AEP 460.4 462.6 3494 367.2
ments, in thousands of PLN)=arms not participated in the program 461.9631.9 720.7 467.2
o Beneficiaries of the AEP 23.8 24.8 38.2 28.1
ROE
Farms not participated in the program 41.2 115 22.3 31.2
ROA Beneficiaries of the AEP 13.4 7.2 8.1 13.3
Farms not participated in the program 13.1 6.3 6.9 12.8
Beneficiaries of the AEP 0.5 0.6 0.7 0.7
TE sra® . .
Farms not participated in the program 0.6 0.6 0.6 0.6

Source: own calculations

Beneficiaries of AEP were realised more risky ficiah strategies (had lower level
of liquidity and share of equity in borrowed capitd hey had more managers and higher
level of total employment than the rest. The fareeched better financial results (net profits),
but it was invested of lower sum of money.

Author used panel models (table 3) in the formfoded effects model (FEM) or random

effects model (REM). Decomposition of random eletmeay only take one factor (one-factor
models) or two factors simultaneously (two-factoodels) into account (Arellano 2003;

Baltagi 2008; Matyas, Sevestre 2008). Results werte presented in table 3 confirmed
relation between technical efficiency and ari-eonimental payments. Beneficiaries of AEP
had better results in area of technical efficie(itlg SFA). It should be noted, that the set
of beneficiaries (in table 3) was a group of thggleist farms in Poland.

Table 3. The results of the panel models (Y = TE 2§

FEM Model (1) REM Model (2) REM Model (3)

Iltems
0.692*** 0.727** 0.661***
Constans
(0.061) (0.062) (0.050)
-0.549%+* -0.793%+*
Subsidy rate $
(0.148) (0.126)
-1.381%**
Subsidy rate IP
(0.189)
Participation in the agri-environmental program 0.075** 0.067** 0.101***

5> TE sra— technical efficiency (TE) was calculated by gs8tochastic Frontier Analysis (SFA).

6 The calculations were made by using Frontier eaf¢).
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(dummy variable) (0.036) (0.031) (0.031)
0.040%** 0.033*** 0.043**
Profitability index of economic activity
(0.012) (0.0112) (0.0112)
0.069** 0.054* 0.067**
Soil valuation index
(0.034) (0.029) (0.029)
-0.054* -0.058*
Using the leasing (dummy variable)
(0.033) (0.029)
-0.016*
Number of managers
(0.009)
-0.098*
Herfindahl-Hirschman indek
(0.054)
Region 16 P (Zachodniopomorskie voivodeship, 0.028** 0.253*
dummy variable) (0.079) (0.077)
Number of observations 312 312 312
R? or log-likelihood 0.750 52.634 54.673

Note: A — Ratio of all subsidies to operating revenués: Ratio of direct payments to operating revenues.
€ _Herfindahl-Hirschman index is defined as measfifgraduction concentration. It is calculated byadug the
crops, livestock and other production share inl fataduction of farm, and then summing the resglttumbers.
P_ notes for voivodeships in Poland: Region 1 — Biddskie, 2 — Kujawsko-Pomorskie, 3 — Lubelskie, 4 buiskie,

5 — Lodzkie, 6 — Matopolskie, 7 — Mazowieckie, ®polskie, 9 — Podkarpackie, 10 — Podlaskie, 11 mdPskie,

12 —Slaskie, 13 -Swigtokrzyskie, 14 — Warmiko-mazurskie, 15 — Wielkopolskie, 16 — Zachodninpcskie.

Significance: *** 0.01 level of significance; ** 05 level of significance; * 0.10 level of significee.

Source: own calculations in Gretl

Since the end of the 1980s, a large and growiegaliire was developed on the application
of frontier techniques - particularly Data Envelaggmh Analysis (DEA) and Stochastic
Frontier Analysis (SFA) - to measuring environmérg#ficiency applied to agriculture
(Lakner, Breustedt, 2015). In the literature we cénd publications confirming
the relationship. An example of such publicatioramalysis of technical efficiency and its
determinants prepared by a team: J. BienkowsHKadkowiak, J. Marcinkowski, A. Sadowski
(2005). They obtained results show the possibdityhe existence of convergence analyzed
their effectiveness (technical and environmentaeans that strategies for achieving higher
technical efficiency and environmental performamere not opposed in case of large-scale
farms with Wielkopolska voivodeship. Similar comsilons were also drawn by J.R. Franks
in his article, entitled “Sustainable intensificati a UK perspective” (2014). The author
devoted most attention to the phenomenon of suibEnintensification of agricultural
production. The author proves that it is possilBlecombine economic and environmental
objectives. However, sustainable intensificatiomuiees that pragmatic and innovative
solutions under the CAP be developed. New toolsstoditegic management in relation
to the environment and planning of spatial develepihof the landscape are needed here.
While, L. Arata and P. Sckokai (2013) suggestedtemntial revision of the AEP in Spain
in order to produce environmental benefits andaiolyf compensate participating farmers.
In Italy and France, while farm practices seemdodme more environmentally friendly after

" Gretl is a free, user-friendly and sophisticatedr®metrics package (http://gretl.sourceforge.net/)
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the AEP adoption, it would be interesting to evidudne amount of AE payments in order
to avoid under-compensation and to increase thakaptGermany and the UK show positive
environmental benefits after the adoption and a dampensation for the potential income
foregone. The analysis of Pufahl and Heinrich (30@8eals a positive and significant effect
of both farm programs on the area under cultivationparticular on grassland, resulting
in a decrease of cattle livestock density.

4 Conclusion

The main theoretical basis for environmental anslys welfare economics which

Is a subdiscipline within the framework of neocieak economics. Issues of externalities
and public goods are the basis of modern enviroteh@&tonomics and natural resources.
An important place in the modern welfare economiss cost-benefit analysis. Costs
and payments in agri-environmental projects mustlbeely analyzed in conjunction with

the burden resulting from compliance with the ppies of cross-compliance and therefore
as a consequence of direct payments. The levebwimitments corresponding to the CC
is identical to the application of the principle 'mfamaging pays" (polluter pays principle).
Environmental liabilities exceeding the level of GBGould be paid additionally according
to the principle of "delivering gains" (the providgets principle). The philosophy that
is the premise of the use of agri-environmental npayts. The costs of adaptation
to the requirements of the CC apply to the wholenfaThe same applies to fixed costs
agri-environmental programs. The size of thesesctats when increasing the scale of its
business farming. This explains why the largesinfain Poland usually participate in agri-
environmental programs, despite the use of prefeerfor smaller farms in the form

of modulation of agri-environmental payments (Kulav2013).

The main objective of agri-environmental programtasimprove the natural environment
and rural areas by reducing the negative impactagficultural production. Complete
information on this subject can be obtained ontgrad long time, which is necessary to make
positive changes could be made. The greening etdpayments is very important change
in the form of environmental policy of EU. An attptrto restrict access to direct payments
(only for the active farmers), which can elimindem owners, who are oriented to receive
only payments (especially seen with the packagedcg-arming).

In summary, the analysis of the current implemeémtaof the agri-environmental program
in Poland indicates the following trends: (1) aceaered by the program in Poland increased
by over 100% from 2004 and accounted for over 183%@UAA, (2) the largest areas where
this program was implemented, were mainly in northBoland and there beneficiaries
received the highest amount of the payment. Tha-emyironmental payments had
a significant impact on the technical efficiencydamconomic indicators in case of Polish
large-scale farms. Productivity and efficiency s can provide a complete overview
on farm performance, going beyond the typical faumeess indicators (like profit) or partial
productivity measures (like crop yield per hectare)

Only few papers show that it is possible to imprgueductivity/production efficiency
and environmental performance at the same timecertain interval of relationships of their
complementarity (e.g. publications on “sustainabl@ensification”8, “climate-smart
agriculture” or “space-saving agriculture”, i.e.ncepts oriented towards increasing land
productivity without harming the environment). Adiingh the identification and quantification
of com-ponents of the environment and environmesgalices lead to numerous problems,

8 Sustainable intensification (SI) is a term that hcreasingly been used to describe the agri@ilproduction
systems that will be needed to feed a growing dlploaulation whilst ensuring adequate ecosystemicer
provision.
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their valorisation is undoubtedly the most diffictilThe essence of static valorisation is to find
the Total (Overall) Environmental Value. Howeveryndmic measurement, i.e. taking
into account, among others, eco-innovation effeefsesents a growing challenge.

Budgetary instruments, such as agri-environmemtaltg can be a set of explanatory (binary)
variables in classical multiple regression, bus ibetter to analyse their impact by using more
specialised tools, such as: matching estimatorgfereince-in-difference, regression
discontinuity design or randomised control trigBd(al, 2016). Foreign studies increasingly
emphasise the monotonicity of relationships betwegants and technical efficiency.
It is identified by using special regression digamnty designs.
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Abstract: The article defines the role of business activitrestimulating the processes of socio-
economic development of rural areas of Ukraine. Bughors examine existing scientific
and practical concepts in the field of entrepresleipr studies in rural areas. The authors carry out
a systematic diagnostics of the business envirofmagdrich allows to identify its drawbacks, such
as: the predominance of the role of informal owental institutions; poor infrastructure and living
conditions; monofunctional nature of the economitivities and existed structural disparities
of agricultural production both in the industry asdbject dimensions; the lack of effective
mechanisms and social and psychological incentitesattract funds of migrant workers
in the rural economy; lack of cooperative movemelelvelopment; stagnant human capital.
On grounds of a questionnaire survey among entneprs in rural areas, the key problems are
identified in establishing own business and thellesf the destabilizing effect of obstacles
on running the business. The article develops measto improve the business environment
inrural areas, including the modernization of abcnd economic infrastructure; combating
corruption and criminogenic influences, improvemehimaterial and technical base of business
entities, formation of a favourable institutionaldapsychological basis, overcoming mental inertia
of the rural population, facilitating access foshess entities to financial sources.

Key words: rural areas, entrepreneurship, social and econod@gelopment, business
environment, agriculture, infrastructure, humaniteép

JEL classification: R11, Q10.

1 Introduction

Rural areas in Ukraine are characterized by thev space of social and economic

development that leads to imbalances in the regideselopment of the state, hinders

the process of establishing inter-regional horiabrand vertical integration ties, lowers

the level of Ukraine's socio-economic security. Tieeessity to stimulate the development
of rural areas arises not only from the pure ecaopivut also social aspects — because
the Ukrainian village is the unique subject of preation of historical heritage, customs,

traditions, etc. Therefore, activation of the pss®s of socio-economic development of rural
areas is a strategic objective at all hierarcHmatls of management of the national economy.
A significant spare resource for the developmentrafal areas is an intensification

of the business activity of population, an increas¢he scale and performance of business
entities as a source of creation of new jobs, ss@d employment of rural people

and their well-being, improvement of investmentraaitiveness of territories, increased

revenues to local budgets, development of localainres, formation of the middle class

and the development of social and economic infuasire in rural areas.

Due to the socio-economic transformations that Haken place over the past two decades
in Ukraine, a complex process of restructuringlibsic sectors of the national economy was
carried out, including economic, social and techgmal transformation. Not always
successful reforms have led to decrease in pragucin the agricultural sector,
the appearance of imbalances of its sectoral stmeictthe bankruptcy of agricultural
enterprises, rising unemployment and poverty antbagural population. As a consequence,
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these destabilizing trends aggravate depressiverenatf the socio-economic development
of rural areas and make them hardly suitable pladee and fully satisfy the personal needs
of the rural population. This reinforces the needtudy the theoretical and applied aspects
of the formation of friendly environment for entrepeurship in rural areas.

Theoretical and applied aspects of entrepreneurddwelopment in rural areas are reflected
in scientific works. G. Cherevko (2000) assigns fttecisive role of entrepreneurship
in matters to stimulate socio-economic developnwntural areas. The scientist examines
entrepreneurship as an initiative economic and ceraia activities of certain individuals
and entities, focused on making a profit and is tie@n engine of expanded reproduction
in the rural areas. In his turn, J. Schumpeter [2@¥signs entrepreneurship the key role
in supporting the processes of socio-economic dpweént in regional dimension
and the introduction of innovative solutions in tirganization of economic relations between
the subjects of social and economic exchange. Upkadl (2006) investigates the influence
of ethnic and national characteristics on the dgvekent of entrepreneurship in rural areas.
The scientist has described historical factors tidtuenced on the development
of the economy management in the agricultural sectmentified the specifics
of the organization of trade and economic relationghe rural areas, justified the ways
to increase competitiveness of business entitiethenrural areas. V. Yurchyshyn's works
(2007) touch upon supporting the business with humapital in rural areas. According
to the author, the tragedy of the current situationrural areas appears in the extinction
of the most valuable thing — rural human capita, imtelligent and intellectual component:
the village loses at a faster pace its demograjicgproducible potential, culture, folk
customs and other achievements. In his studie¥akubiv (2011) defines the balanced
development of entrepreneurship in the agricultusactor as the main prerequisite
for ensuring agricultural growth in the regionaimainsion. N. Zhelezniak (2008) highlights
the desolation and obsolescence of material aruhitead resources of agricultural enterprises
among the reasons that hamper the development wépeeneurship in rural areas,
that contains their resource and production capalgvelopment and prevents the formation
of inverse processes of socio-economic developrménural areas. Scientists G. Grabak
and A. Chopkovichova (2013) define the sectoraltrueturing of business activities
in the agricultural sector as a strategic tool wveroome the heterogeneity and regional
disparities of socio-economic development of ruaatas. Researchers G. Huylenbroeck
and E. Mettepenningen (2011) study in their worke tole of institutional mechanisms
to spur business development in the provision afcaljural growth. Scientist I. Yatsiv
(2013) highlights the competitiveness of agricudtuenterprises among the main factors
that enhance the social and economic growth of aneas.

Despite numerous scientific and practical studiésthe entrepreneurship development,
scientists still haven't defined well enough thesaar of concern of the diagnostics
of the business environment in rural areas, coedewith the identification of the influence

of socio-psychological factors on the formation aedelopment of entrepreneurship in rural
areas. With this in mind, the main purpose of thee\gis to carry out a systematic diagnosis
of the business environment in rural areas in th&ext of socio-psychological dimension
and the development of adequate organizational ezs@homic measures to overcome
the destabilizing impact of obstacles on economacagement in the rurafeas.

2 Materials and Methods

The fundamental base for the study are the restisientific work of Ukrainian and foreign

researchers in the field of entrepreneurship deweént in rural areas. The information base
for the study are the official data of the StatatiStics Service of Ukraine, materials
from Internet and the authors' own observationsefisure the complex nature of scientific
research, the authors use following scientific md#h 1) synthesis and analysis (to identify
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the correlation and interdependencies between ubméss development and socio-economic
growth of rural areas); 2) scientific comparison identify the trends in changes of output,
industry structure and imbalances in agriculturabdpiction by categories of producers
in dynamics); 3) questionnaire survey (to determihe opinions of entrepreneurs about
the importance of the key problems in starting ownsiness and the assessment
of the destabilizing effect of obstacles on runnirthe business in rural areas.
210 entrepreneurs were interviewed in the coursehefsurvey. The list of respondents
includes entrepreneurs who carry on their prodacéiod commercial operations in the Lviv
region of Ukraine and are subject to statisticglore form No. 50 s-g. (medium and large
farm business). The survey was conducted by sergliegtionnaire form at the entrepreneur
legal domicile with the proposal to answer the psmal questions. After that, a response was
received in the form of a completed questionnaihe results of which were properly
processed, analyzed and systematized. The margsaropling error does not exceed 3%).
Formed information base and methodology has provitie systemic nature of the study
provided and allowed to formulate the appropriatectusions.

3 Result and Discussion

The conditions and functional parameters of thein@ss environment in rural areas
of Ukraine did not meet the real needs of the secanomic relations. The existence of such
disparities creates prerequisites for the formatibthe threats of institutional nature, reduces
the pace of socio-economic development, cause -sotinomic conflicts of interest
in the course of business activities, increasingndaction costs for economic entities.
Business environment of entrepreneurship developman rural areas is imperfect.
The businessmen can only get high-quality busirseggport and services and improved
access to resources and markets in the regionablisitrict centres, and other major cities
in the region. In rural areas there are no busineesbators, business support centres,
the territories of priority assistance to businessities development etc. A typical problem
for the development of institutional support foe thusiness environment is the predominance
of the role of informal over formal institutes -etimpact of personal incentives and interests
in the decision-making prevails over the officialfprmalized rules and regulations,
that strengthen the differentiation of attractivene of the business environment
for entrepreneurship in the rural areas.

Low level of the effectiveness of program documerggarding the entrepreneurship
development in rural areas of Ukraine complicatks situation, due to their mainly
declarative character, as well as they didn't tat@account the specifics of the development
of a particular rural area. The envisaged goals tangets of economic policy, regarding
the stimulation of entrepreneurship developmermt aahieved mainly at the level of particular
sample demonstrational pilot projects. Most ofgtrategies and the programs adopted are not
backed by regulations of the lower level. Haphazwatlire of policy documents is amplified
in the absence of clearly stipulated mechanisms asources of funding
for the implementation of organizational and ecoimonmeasures towards stimulating
the development of entrepreneurship in rural areas.

3.1 The economic management imbalances in rural are  as

Entrepreneurial activity in the rural areas of Ukea has a mono-functional character
and is mainly concentrated in the agricultural @ecimaking it difficult to diversify risks
management in rural areas, increases anthropotmadcon natural ecosystems and impede
the formation of a sufficient level of social andoaomic security of Ukraine. At present,
the development of entrepreneurship in agricultsreharacterized by systemic deficiencies,
which leads to imbalances and irrationality in firecess of agricultural production. Thus,
the output of agricultural products is still low#ran in 1990 (Gross output of agriculture,
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2015). In particular, the index of production ofogs agricultural output in 2015

(as percentage of 1990) amounted to 88.2% andtdelesoroducts — 53.7%. Also, there
is a decrease in production volumes in the shom:tén 2015 (in constant prices of 2010)
there was produced UAH 239.5 bin of gross agricaltproduction (95.2% of 2014),

including crop production — UAH 168.4 bin (94.8% 21114), animal products — UAH 71.0
bin (96.3% of 2014). The efficiency of agricultugatoduction output is characterized by
negative trends. Thus, in 2015, if compared to 2@id volume of gross agricultural output
per 100 hectares of agricultural land decreasedAbl 674.2 thousand (95.2%), including
crop production — UAH 474.2 thousand (94.7%), ligek production — UAH 200.0 thousand
(96.3%) respectively. Production volumes of grosggicaltural output per person also
decreased to UAH 5589 (95.6% of 2014).

Sectoral structure of agricultural production isadcterized by imbalances, due to the low
level of investment attractiveness of individuattees of agriculture. So, there is still a low
share of the livestock industry in the structureyafss agricultural production, that amounted
to only 29.7% in 2015. Such an imbalance not onlgates a deficit at the market
and stimulate the import of livestock products, la$o negatively affect the efficient
functioning of the agro-industrial complex and thge of natural resources, as it limits
the volumes of organic fertilizers applied, that pedes the process of restoration
of the natural fertility of the soil. Amid the infficient volumes of livestock production,
the share of industrial crops remains significant amounted to 21.0% (UAH 50.2 bin)
in the structure of gross agricultural output inL20while fodder crops amounted to 1.6%
(UAH 3.7 bin), which is due to high market attraetmess and the level of profitability
of industrial crops. This imbalance leads to disiarpof agricultural production technology,
non-observance with science-based crop rotatiomgletes the soil and reduces the humus
level in it. The psychological and economic inceesi to the transformation of personal
peasant farms into farm holdings and small agucalt enterprises remain weak. Thus,
the share of households isa$tiigh, it amounted to 44.9% in the total structafgroduction

in 2015, and in the structure of livestock prodmect up to 54.5%.

3.2 Institutional and psychological basis of the bu siness environment

The impact of the institutional and psychologicattbrs on the development of enterprises
in rural areas is characterised with a destruaiateire. Depressive nature of the development
of rural areas, the lack of jobs and the monofwmetity of rural economy cause
the migration of rural population to the citiessimarch of work, and degradation of the human
capital in rural areas. These trends reinforce i@act of the destabilizing effects
of institutional and psychological factors on trevelopment of entrepreneurship, formation
of civil society, education, culture, family and& leadership. Deformation
of the institutional and psychological incentiveglahe passivity of the rural population are
enhanced in terms of their low level of trust ine thepresentatives oflocal state
administrations and local governments. This corapéis the process of approval
of the persons who are capable of self-organizateod implementation of business
initiatives, deepen the socio-economic disparitiespede the emergence of an effective
owner in rural areas and increase the opporturbst@viour of the rural population.

The socio-psychological incentives and mechanismsatse funds of Ukrainian labour
migrants in the development of entrepreneurshiprural areas are insufficient. Despite
significant amounts of money transfers, that exeaaesh the amount of investments that come
into the economy of rural areas of Ukraine, workgenerally spend earned money
on consumption (buying real estate, cars, duralaed)tuition in schools. In turn, there are
no effective mechanisms to help establish own lassin mainly due to: the low level
of public confidence in the public and private ingtons, insufficient protection of the rights
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of investors, the high risks of doing business ikrdihe comparing in the developed
countries, especially in the EU countries, higims$ection costs.

Quite common are cases, when business activitesaried out without proper legalization
and registration, which hinders the developmentegfal business, as well as intensifies
its shadowing. It also generates a negative pudititude towards doing business and lead
to further deterioration of the investment attraetiess of business development in rural
areas. A significant constraint to creating a faable business environment in rural areas
is the lack of development of cooperation amonginass entities, due to both objective
(the existence of institutional barriers, lack @vdlopment of adequate financial and credit
and investment support) and subjective (the CEOdudfiness entities aren't conscious
of the advisability and the economic need for coafien, as well as lack of psychological
incentives for the joint cooperation, that is theult of the ethnic and cultural peculiarities
of individual entrepreneurship of the rural popigatin Ukraine) factors. The development
of co-operation is also hindered by the aversewoésamployers to take unnecessary risks,
a prospect of occurrence uncontrolled processes, ¢&losing a part of independence
in the management and decision-making. This somewHhdistorted” perception
of cooperation by the business entities is the lresti a lack of information support
of the cooperative movement development and pramaf its key principles and benefits.

3.3 Results of questionnaire

The method of questionnaire is widely used to idignthe attitude of entrepreneurs
to the conditions and parameters of doing businEss.example, such studies have been
conducted by I. Kostyrko and A. Burak (2013). Inrtmaular, scientists have identified
the socio-psychological motives and incentives pfrepreneurs in agriculture regarding
management based on the implementation of integrattnd cooperation processes.
The problems of the identification psychologicaltmes for doing business in the rural areas
on the basis of the questionnaire were investig&telesterovych (2011). Despite this,
scientists have not identified the key challenged abstacles that occur in the process
of doing business in rural areas.

On the basis of a questionnaire survey of entrepunmenin rural areas the authors managed
to identify the key challenges the businessmen ¥@oen establishing their own businesses
(Fig. 1). In particular, 40.0% of respondents s#idt the most notable problem was
the instability of the economic environment, whB8.8% of respondents have met with
difficulties when taking a bank loan for the pursbaof necessary equipment and provide
liquidity to their own business. Undoubtedly, thespive moment is that only 14.3%
of respondents have had problems with the registrgtrocedures and obtaining required
permits. Also, a small percentage of respondenig feced with the problem of a high tax
burden (11.9%). Such distribution of opinions afpendents regarding the main problems
in establishing their own business gives reasdretieve that the key to overcoming the lack
of business activities in rural areas lies in ti@easing availability of attracting free money
resources and provision macroeconomic stabilityhef environment.
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Fig. 1. Distribution of opinions of respondents regrding the main problems in establishing their own
business

11,9%

40,0%

f1 Difficulties to take loan in the bank

B Excessive number of registration and licensing pdaces
B Instability of economic énvironment

B High tax burden

Source: based on the results of questionnaire surye

Increased macroeconomic instability conditions famumber of obstacles to doing business
in rural areas that differentiate in order of dbsiang influence (Fig. 2).

Fig. 2. Estimation of the destabilization level ofhe dominant obstacles to running business in ruraareas
of Ukraine (from 0 to 5 where 0 — absolutely doesat prevent, 5 points - a significant obstacle)
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B Poor socio-economic infrastructure in rural areas

B Bureaucratic officials

El Unfair competition

& Corruption and influence of criminogenic factors

0 Desolation of logistics and transport connetction

B Insufficient level of state support

Desolation of material and technical resources base
g Other obstacles

Source: based on the results of questionnaire surye

According to the estimation of the respondents riest destabilizing impact have such
obstacles as corruption and criminogenic factoo®y [gocio-economic infrastructure in rural
areas, desolation of logistics and transport camoec bureaucratic officials and unfair
competition. The existence ofthese barriers reguithe development of adequate
organizational and economic tools to overcome tHestabilizing impacts on the economic
management.

4 Conclusion

Comprehensive diagnostics of the business envirahimeural areas of Ukraine, taking into
account the peculiarities of the socio-psycholdgatatude of entrepreneurs to the problems
and obstacles to doing business in rural areasygalto draw conclusions about the necessity
for the immediate implementation of the followingeasures: 1) ensuring the development
and modernization of the objects of the marketaritial, social and domestic, transport,
information and communication infrastructure inaluareas through the use of public-private
partnership mechanisms of infrastructure projeéitsgancing, strengthening cooperation
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with civic and non-governmental organizations regey the implementation of measures
aimed at creating a favourable institutional andycpslogical basis in rural areas
and overcoming the destructive effects of deviaftdviour of the rural population; 2) design
urgent mechanisms to counter corruption and crigenec impact on doing business
by ensuring the transparency of relations betwé&enpiublic authorities and entrepreneurs,
unshadowing the economic process, minimizing thetrob procedures and ensuring safe
business environment; 3) developing programme suigpothe technical and technological
re-equipment of business entities, especially saradl medium-sized agricultural enterprises
of the livestock industry, on the basis of innowatand the finance lease with the possibility
of partial compensation of the cost of construditegistock buildings, purchased equipment
and machinery at the cost of state and local bgdgatsuring support for the economic
and psychological incentives for the developmentawperatives in agribusiness; 4) creation
of a network of institutions and initiating a pragr of financial and credit assistance to attract
insurance business to reduce the risk level andigeofunding for businessmen, creation
of a network of municipal business incubators armhtwre capital funds, improvement
of the institutional and legal support to expandibgsiness opportunities to implement
investment projects and innovative programs, expansf the possibilities of the network
of financial and investment business support sthjec

The implementation of the proposed measures wilbwalto create preconditions
for overcoming the existing obstacles, ensure iwgmeent of the business environment
in rural areas and raise the effectiveness of dbaginess in agrarian sphere. The results
of the study can be used by public authorities whkeneloping the Strategy of socio-
economic development of rural areas.
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Abstract: Social marginalization has become an elementérfuhctioning of any modern society
as a result of the intensification of social inddigs. Social exclusion has become a dynamic
and multi-dimensional phenomenon. These processksgding poverty coincide with one another
other creating cause and effect relationships. dihe of this paper is to present the problem
of social exclusion in rural areas in the EuropBaion, including the scale of the differentiation
of this process in terms of individual national eomies. In the research problem, the authors used
literature analysis and the data available fromoEtat for EU Member States (NUTS-1).
For the purpose of this research, a synthetic ingag also prepared that constitutes the basis
for the assessment of risk for the areas examieémted with the social exclussion process.
Furthermore, this index permitted a preparationtt@d hierarchy of areas analyzed in terms
of the risk level of the marginalization and exadums of local communities. The group
with the lowest level of index includes the follagi countries: United Kingdom (6,0), Czech
Republic (6,9), Germany (7,4) and Austria (7,4),t bthe group with the highest level
(with the highest exclusion risk) includes the daling countries: Spain (68,8), Greece (65,6),
Bulgaria (56,3), Portugal (52,1). The charactermatof the social exclusion of those living
in rural areas of the EU was prepared be on thés lidsobjective factors, such as: the scale
of poverty, unemployment and level of education.

Key words: social exclusion, rural areas, European Union,sitede of poverty, unemployment,
level of education, the risk level

JEL classification: 124, 132, R23

1 Introduction

Social exclusion is a social and economic phenomewdich arouses many controversies
both as concerns the causes of its occurrence laadmechanisms of its formation.
It is a dynamic and multi-dimensional process, Wwhaccumulates the negative phenomena
and threats (Rckiewicz 2005; Silver 1994). Exclusion is often atpd with social exclusion.
Berghmanem (2001) believes that in European Un@mties, the term of social exclusion
was introduced to the public debate because thergments of some of the states would
resist to labeling the situations in their courgneith the term of poverty. This is a process,
which makes people be more exposed to (and afflity poverty (Mastropietro 2000).
Exclusion consists in a shortage of or a refusegsecto resources, rights, goods or services,
and it affects the quality of both of an individigalife and the lives of the whole society
(Levitas et al, 2007). Giddens (2004) perceivesasaxclusion as an impairment whose
result is deprivation of an individual of the pdsliies of full participation in society.
This phenomenon can also be considered as theatafipasic social rights that guarantee
to citizens the positive freedom to participatesoctial and economic life (Gore, Figueiredo
2012). In connection with the diversity of the adéions of the social exclusion phenomenon,
four conceptions of social exclusion are distingats in the literature of the subject.
They include the following (Chakravarty, Ambrosif06; Akerlofow, 1997):

1. Problems with participation in social or commurits;|
2. Problems with social rights (refusal, rights noédisproblems exercising these rights);
3. Problems with access (limited, hindered) to resesirqoublic goods, institutions

and social systems;
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4. Poverty and deprivation of needs.

Social exclusion concerns all social and econommups; however, it concerns chiefly
the residents of rural areas rather than the rewdef towns. This is mainly the result
of smaller awareness in relation to the need taease human capital on the part
of the residents of villages.

The issues of social exclusion are included inredts and activities aimed at combating
poverty. Such activities were undertaken by theopean Union as early as in the 1970s.
The first poverty combating programme was launchedthe years of 1975-1980.
These activities were continued in the second &ird programmes which were completed
in the year 1994. Within the framework of combatisgcial inequalities, the Amsterdam
Treaty was accepted in the year 1997, and the hiSimtegy was accepted in the year 2002.
The year 2010 was proclaimed by the Council of Eneopean Union and European
Parliament as the Year of Combating Poverty andaB&&clusion. In this year, the European
Union accepted the new Europe 2020 strategy whoneeob operational objectives includes
support of social integration, especially by tmeitation of poverty.

2 Materials and Methods

The purpose of the study is to present the prob&dnsocial exclusion in rural areas
in the European Union taking into consideration particular the scale of the diversity
of the process examined in the perspective of iddal national economies. The literature
of the subject and secondary mass statistics &at@gtat) was used implement the research
task that was formulated in this manner. The chiaraation of the social exclusion of those
residing in EU rural areas was based on objectagtofs, such as: the scale of poverty,
unemployment rate and the level of education. Usiagistical data on the NUTS 1 level,
descriptive characterizations of the processes memwere prepared on the scale
of the individual countries. In the empirical patthe synthetic index was used of social
exclusion risk in EU rural areas, which was pregdm the needs of the foreseen research.
In the article, the research material was subgeatiumerical and descriptive analysis.

3 Result and Discussion

3.1 Determinants of social exclusion in rural areas in EU states

The characterization of social exclusion in sel@éd® areas can be made based on objective
factors such as the scale of poverty, the leveldofcation or the unemployment rate; or based
on subjective factors, which include human caggRalczkowska, 2012). The process of social

exclusion can also be considered in relation teelfactors that have an impact on exclusion;

these include economic, health factors and regalesrivironment (Majer, 2013).

The analysis carried out in the study in relationthe diversity of selected parameters
that determine the level of social exclusion is ednat indicating the diversification scale
of this phenomenon in rural areas in the EuropearoiJ The selection of the variables
analyzed was made on the grounds of a review optbposals concerning the assessment
methodology of the phenomenon examined, and whiglpiesented in literature. Taking into
consideration the availability of comparative dadi/ersity was analyzed in the spatial
distribution of the following variables:

» Variable I - level of poverty measured by the mapttion of population with incomes

below 60% of the equivalent income median;
e Variable Il - unemployment rate measured by théi@pation of unemployed people

aged 25-64 in the total number of people in this @mnge;



Agrarian Perspectives XXV.

WFry A 5. ..s$

* Variable Il - the level of education measured bg participation of people with less
than primary, primary education and lower secondahycation (levels 0-2) aged 25-
64 in the total number of people in this age range;

Table 1 presents the basic results of the stalstiescriptive characterization of social
exclusion determinants that were accepted in theareh in the perspective of EU rural areas.
This was done by using the data available fromBheostat database for EU member states
(NUTS-1). This permitted an assessment of the @egfréheir diversification.

Table 1. Descriptive statistics of the factors ofogial exclusion in EU rural areas in the year 201{2%]

EU Member States Variable | Variable Il Variable Il
Average 6.7 7.1 27.4
Standard deviation 4.0 4.2 16.7
Interval 17.9 17.3 62.0
Min. 0.1 2.3 7.7
Max. 18.0 19.5 69.7
Q25 4.0 4.3 16.0
Mediana 6.5 55 23.6
Q75 9.8 9.7 35.4
Coefficient of variation 59.9% 58.9% 60.9%
N 28 28 28

Source: own study based on the data from Eurostahttp://ec.europa.eu/eurostat, Access: 22.05.2016

The results presented of the descriptive charaetgon point to a high diversification

of the factors of social exclusion in the EU ruemkas examined. The level of poverty
measured by the participation of population witltomes below 60% of the equivalent
income median fluctuated in the range from 0.1%l{&)ao 18.0% (Romania) of the total

number of residents in the period examined. Thetigyaation index of the number

of unemployed people in the total rural populati®rtharacterized by a high diversification.
It accepts values from 2.3% (Austria) to 19.5% {8paf unemployed people in aged 25 — 64
per 100 people in this age group. The level ofsiheal exclusion of rural areas is diversified
due to the level of education. The participatiompebple aged of 25 — 64 with the lowest level
of education (less than primary, primary and lovsscondary education, levels 0-2
of the International Standard Classification of Eation) fluctuated from 7.7% (Czech
Republic) to 69.7% (Portugal).

3.2 Assessment of social exclusion risk in EU rural areas

To carry out the analysis concerning the assessofestcial exclusion risk and to provide

a hierarchy of social exclusion levels in the Ellalareas examined, a synthetic index was
developed for the needs of the research. This irfmBame the base for an assessment
of the risk level of social exclusion in the arexamined. A classification of the rural areas
examined was performed in connection with thredofa¢c namely: the scale of poverty,
unemployment rate and the level of education. Rerrteeds of the research, their identical
impact on the process examined was ass@iniBoe synthetic index that was developed
for the purpose of the analysis constitutes themgtical average of the selected partial
indexes. This allowed the author to express thetdomvariability between the individual

°® The scale of poverty, unemployment rate and thel lef education may have different effects on sbeial
exclusion. It is possible to study the correlatimtween these pairs, however, for the purposdsioftticle we
assume the same impact on the test process.
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dimensions of the process examitfed The formula describes the general form
of the proposed measurement for a given country:

IsSE; = {/IpPR; x IpU; x IpLLE;, i=1,2,3,..n
where:
IsSE — index of social exclusion for i-th country (syetic index),
IpPR - index of poverty risk for i-th country (partialdex),
IpUi - index of unemployment risk for i-th country (pattindex),
IpLLE; - index of low level of education risk for i-th catny (partial index).

The accepted form of the synthetic index takes iatwount data that is available
and comparable for the areas examined which desctiie phenomenon of social exclusion
on the level of national economies. It also pernaits analysis on other territorial levels,
e.g. regions. The assessments of partial indexethé countries examined was conducted
using a distance formula in the following form:

Ip; =1+ 99 x L Tmin_ i=1,2, 3, ..n

Xmax—%min’
where:
Ipi — specific partial coefficient in i-th country,

Xmin, Xmax, - Minimum and maximum values of the feature areysvhich are observed
in the group of countries examined.

From the perspective of the assessed synthetig,ialldhe examined features have an nature
character of a stimulant. The abovementioned foamsl sufficient to carry out research
and to make the required analyses.

Table 2 presents partial indexes as well as thel lefvthe synthetic index of social exclusion
risk in the individual EU states. These resultsyptted prioritization of the areas analyzed
with regard to the level of the marginalization axttlusion risk of local communities.

10 Owing to the geometrical average, it is possible@ssign higher weights to partial indexes with ltheest
values, which consequently reflects more effecyitké uneven distribution of the properties examine
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Table 2. Partial indexes and synthetic index of s@d exclusion risk as per EU countries
EU Member Partial index * Sir):gter;(eilc Position in the

SIENES IPPR  IpU;  IpLLE; ISSE ranking
Belgium 14.8 12.7 28.0 17. 22
Bulgaria 64.1 52.2 534 56. 3
Czech Republic 22.6 14.3 1.0 6 27
Denmark 24.2 11.5 27.7 19. 19
Germany 19.8 5.1 4.0 7. 26
Estonia 53.5 19.3 9.3 21. 17
Ireland 36.4 34.2 28.0 32. 10
Greece 57.4 77.6 63.4 65 2
Spain 41.4 100.0 78.6 68. 1
France 23.1 17.3 25.0 21. 16
Croatia 64.1 50.6 31.7 46. 5
Italy 22.0 31.5 61.7 35.( 7
Cyprus 25.3 58.1 42.5 39. 6
Latvia 70.7 41.3 13.9 34. 8
Lithuania 65.7 50.7 5.5 26. 12
Luxembourg 38.1 10.5 19.2 19 18
Hungary 45.2 19.5 31.7 30. 11
Malta 1.0 12.3 90.3 10. 24
Netherlands 9.8 13.8 32.0 16 23
Austria 24.2 1.2 14.3 7 .« 25
Poland 56.9 21.4 12.0 24, 15
Portugal 36.4 38.8 100.0 52. 4
Romania 100.0 6.2 60.9 33. 9
Slovenia 40.3 26.8 14.7 25. 14
Slovakia 37.5 51.2 8.5 25. 13
Finland 22.6 16.6 14.3 17. 21
Sweden 26.4 12.8 19.2 18 20
United Kingdom 11.5 1.0 19.2 6. 28

* These indices may accept values from 1 to 100, evhés the minimum level and 100 is the maximunelev
of the feature.

Source: own study based on the data from Eurostahttp://ec.europa.eu/eurostat, Access: 22.05.2016

On the grounds of the results obtained, a divisvas made of the countries examined into
four classes of social exclusion risk related tenho capital in EU rural areas. Figure 1
presents the spatial distribution of the areas @xaanin relation to the risk level obtained.

137
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Figure 1. Degree of the social exclusion of ruralraas as per EU countries

degree of risk
[]6-22(low)

- 22 - 37 (average)
[l 37 - 53 (high)
[l 53 - 69 (very high)

Source: own study based on the data from Eurostahttp://ec.europa.eu/eurostat, Access: 22.05.2016

4 Conclusion

Social exclusion concerns all social and econonmmmugs; however, it concerns chiefly
the residents of rural areas rather than the retsdgf towns. Therefore the European Union
takes action, which aim to reduce the problem afata@xclusion, especially in rural areas.
Aim of this article was to present the problem afcial exclusion in rural areas
in the countries European Union. For the needbi@fdreseen analysis two groups (the “old”
and “new”) of states were distinguished from amtheggroups examined:

(1) states accepted to the EU by the year 2004 thatsept highly developed economies
with market traditions: Denmark, Germany, Spaialylt the Netherlands, Austria,
Portugal, Finland, Sweden and the United Kingdom;

(2) countries accepted to the EU structures after e Y004 that represent Middle
and East European economies with the experiencepobfical transformations:
the Czech Republic, Estonia, Hungary, Poland, Slavand Slovakia.

Analysis showed that the problem of social exclastouldn’t be considered from the point
of view of the countries of the “old” and the “newJnion. The study demonstrates
that the problem of exclusion and marginalizatioonaerns to the southern countries
European Union.

On the grounds of the results obtained, a divisias made of the countries examined
into four classes of social exclusion risk relat@éthuman capital in EU rural areas. The group
with the lowest level of index includes the follagi countries: United Kingdom (6,0), Czech
Republic (6,9), Germany (7,4) and Austria (7,4)f e group with the highest level
(with the highest exclusion risk) includes the daling countries: Spain (68,8), Greece (65,6),
Portugal (52,1), Bulgaria (56,3) and Croatia (46,8)

The results confirm that there is still a needdonducting the policy of "equal opportunities”

aimed at improving the situation of the rural patign of Europe.
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Abstract: The paper deals with the analysis of potential h@fworks use. I0T is an environment

in which objects, animals or people are providethwhique identifiers with the ability to transfer

data over the Internet network without the need Haman interaction - human or human -
computer. Based on research from Juniper Reseaashim2015 connected to the Internet 13.4
billion 10T devices and by 2020 is expected to é&se by more than 185% to 38.5 billion facility.

IoT use of technology has application in all areasnodern society. Among the important areas
include healthcare, Smart Cities, Smart IndustrytoAomous Vehicles, Smart Agriculture,

Precision Agriculture, Smart Homes and others. &hare currently building new wireless

networks specifically designed for |oT usage.

The methodical approach consists of analysis dftiexy and newly developed wireless networks
and technologies for wireless transmission suitédai¢he operation of I0T devices. The study will
be based on a review and critical analysis of thensific literature related to existing and newly
developed IoT wireless networks. The research gquestiddressed in the research are such as:
“What are the potential uses of 10T networks?”.

Development of wireless networks specializing ia tperation of 10T devices will revolutionize
the use of these devices, mainly thanks to low ggneonsumption. Disadvantage of the IoT
networks is small data bandwidth. The networks Ww# primarily used to harvest data from
sensors generate small amounts of data.

Paper evaluates and compares the loT networksegrdsents a new potential usage. The paper
deals with issues of potential 10T networks usee Tbxt related study would analyse the protocol
used by 10T networks.

Key words: 10T, Internet of Things, networks,

JEL classification; L86, L96

1 Introduction

IoT is an environment in which objects; animals people are provided with unique
identifiers with the ability to transfer data videt Internet network without need
of an interaction human - human or human — comp(@®uhak et al, 2011). In 2015,
on the basis of Juniper Research (2015), 13.4 obillloT devices was connected
to the Internet and the increase of more than 18p%0 38.5 billion devices is expected
by 2020. The utilization of loT technologies is hapg in all areas of modern society
(Vermesan et al, 2013). The major areas includéhuae, Smart Cities, Telemetric tracking,
Smart Industry (Industry 4.0), Transportation, Smagriculture, Smart Homes, Tourism
and others (Jarolimek, et al, 2014 Shang et al,528ilerova, Maneva, Hrebejkova, 2013).

IoT has a great potential and is currently a keuasfor the future development of services
on the Internet. Dominant IT (information technolpgompanies and the vast majority
of countries around the world deal with this subj&ot only possibilities of utilization have
been found but mainly an emphasis on standardizagmutions (Jazayeri et al, 2015).
The issue of 10T is a part of Digital agenda of dpe (European Commission, 2016).
Within Horizon 2020 the European framework progfamresearch and innovation program,
140mil. EUR will be invested in loT technologieslynn 2016 — 2017. In March 2015
European Commission initiated the formation of &iice for Internet of Things Innovation
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(AIOTI). The intent of this alliance is to estalblislose cooperation between the European
Commission and stakeholders and I[oT actors in theation of loT innovation
and standardization (European Commission, 201a). the Czech Republic (CR) there
Is no concept of dealing with the 10T at the goveent level. A significant problem today
is mainly large fragmentation of platforms and commication protocols and thus caused
incompatibility of individual 10T devices for diffent fields of application (Al-Fuquaha et al,
2015; Atzori et al, 2010). In the field of precisi@agriculture, the issue of 10T belongs
to highly developed but proprietary solutions whicheate barriers to interconnection
of individual devices (Ojha et al, 2015; Vermesaral, 2013). It is needed to look for new
models incorporating devices compatible with optandardized protocols and platforms.
Currently, there is a lot of these devices on tlaeket based on partly opened hardware (HW)
with significantly lower cost compared to proprigtaolutions (Fisher et al, 2015).

Lifecycle of 10T data can be divided into four pesses (Fig 1):

e Data collection— data are obtained most commonly by various $ensp sensor
networks.

+ Data transfer— from sensors to Internet network.

 Data store — usually in various cloud data store. Data can dteictured
and unstructured. Small data store in clouds cisaizalled big data.

« Data mining — key process of lifecycle — analysdath.

This paper deals with the possibility of transfegridata from the sensors to the Internet
network. The research questions addressed in seaneh are such as: “What are the potential
uses of loT networks?”.

Fig. 1. loT data transfer

[Data collection H Data transfer H Data store H Data mining ]

Source: author

IoT is constantly evolving industry, Stamford (2Ql@efine the next ten technological
components that will be crucial for the developna&nioT for 2017 and 2018

e loT Security

* |oT Analytics

* |oT Device (Thing) Management

e Low-Power, Short-Range IoT Networks
* Low-Power, Wide-Area Networks

* loT Processors

* |oT Operating Systems

* Event Stream Processing

* loT Platforms

* |oT Standards and Ecosystems
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2 Materials and Methods

M2M, loT: Predecessor of 10T communication is communicatietwben two machines

Machine-to-Machine communication (M2M) (Fig 2.) é&h, Nielsen and Prasad, 2013).
M2M represents a communication of two devices usangroprietary protocol, resulting
in a subsequent complicated connection of othericdevin communication (limited

integration options). The loT data is sent to teository connections of the Internet
of which can be further used by standard protoathier devices.

Fig 2. Evolution from M2M to loT

Big Data
M2M Internet of Things

Services

X, |
I I \ The Web
Pl 2K A
& 5 3 ﬁ & Plj _3.‘_ ﬁ Things

Litde Daca

Source: http://www.slideshare.net/zdshelby/coap-tatial

IoT devices: The 10T landscape is large and heterogeneousrargl you can categorize l1oT
use cases and applications into four areas, edbhawiincreasing scope, from a single person
to large entities: (Mapr, 2016)

» Personal IoT: the scope is a single person, suehsagartphone equipped with GPS
sensor or a fitness device that measures the faeartThis is one of the fastest
growing, consumer-oriented areas of IoT.

e Group loT: the scope is a fairly small group of pleo such as a family in a smart
house, co-workers in a van or a group of touriBlss is one of the most challenging
areas and is still in its early phase.

« Community loT: the scope is a large group of pegpdgentially thousands and more;
usually this is in a public infrastructure contesdch as smart cities or smart roads.
This is a young and potentially promising loT area.

e Industrial 10T: the scope can be within an orgatgra(smart factory) or between
organizations (retailer supply chain). This is aigly the most established and mature
part of 10T.

Generally, we can say that IoT devices are send@atsgenerate data. Devices send data
wirelessly. 10T devices consist of three basic gad sensor, communication module
and power supply.

IoT networks: Especially for the needs of 10T, new devices witlwv Ipower wireless
networking technology were created. These netweaksbe dividing to two groups. Wireless
Personal area network (WPAN) and wireless wide arsvork (WWAN) subtype Low-
Power Wide-Area Network (LPWAN).

Topologies of IoT LPWAN can be seen on Fig 3. Iddtegvay collects data from sensors
and via secure IP connection sent to the cloudaDaim cloud are analysed by other
application.
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Fig 3.

0T networks topology
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At present (April 2016) in the Czech Republic weiltbthree global networks to serve
specifically for loT device, two on technology LORAN (Ceské Radiokomunikace a.s.,

Things.cz) and one technology on SIGFOX (SimpleCefi the coming months can be
expected commencement of construction of other ordsy

3 Results and Discussion

IoT networks have utility in almost all activities human activity. Critical property of IT
network is its secure. It is also very importansézure the sensors it self. 10T security is only
as strong as its weakest link (Airehrour et al,@@Hspada et al, 2014).

Egli (2015) define main loT networks characteristtg. 4. Shows comparison of wireless
networks applicable in loT area. Chart shows machmological characteristics of 0T
WPAN, LPWAN and cellular networks WLAN.

Fig 4. Wireless technologies characteristics
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WPAN

Examples of developing technologies are such asetBbth Low Energy (BLE), Zigbee,
Z-Wave, Wi-Fi HaLow. The range of this network ighin 100 meters, there is small data
rate, and low energy consumption. WPAN |oT netwaks commonly use in area of smart
industry or smart homes.

LPWAN
Main characteristic of LPWAN:
e Low cost hardware components
* Long range (5-40km)
* Low energy power (years on one battery)
e Support indoor and outdoor use
» Secure (transmission encrypted)
* Small data rate (kbps)

Example of developing technologies: LoRaWAN, SIGEOXTE-M, NWAVE, Ampere
Wireless.

4 Conclusion

Based on the analysis, it was found that two mogtortant issues of the Internet of things
networks are security (encryption) and electricrgye

IoT new network can only be used to transfer sraalbunts of data. Sensors using loT
networks can operate on conventional batteries deveral years. Best technologies
for transmission of large amounts of data (imagedeo etc) are old technology such
as cellular network or wi-fi. Sensors generate sradounts of data that are sent to cloud
through an IoT gateway. The data from various ssng@ate big data.

IoT networks are designed with a great attentioarteryption of data transmissions. Security
risk in loT mainly involves poorly secured sensoitware.

Prices of LPWA hardware devices are very low whgontributes to their rapid expansion.
loT devices consist of three basic parts: a semsonmunication module and power supply.

There is expectation of revolution in IT generabgdthe improving of 10T networks. Such
as revolution generated by massive extension eidcbmmputing in past years.
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Abstract: In August 2014 Russia introduced food import ergbasf some agricultural and food
products from the USA, Canada, Norway, Australia &uropean Union due to the reasons
of national security issues. The food trade resbris influenced both Russian and European
agricultural and consumer markets. The paper descrgquantitative estimations of introducing
food embargo by Russia on the base of partial iguin model. The results of modelling
correspond to actual impact of Russian import bartrade and markets. The influence of food
embargo is proved by the actual trade and productaia. The paper presents short-term impact
of food embargo and notes the influence of Russiaible devaluation on mutual trade between
EU and Russia. In the nearest term the authorscexpadual increase in the agro food imports
in Russia, due to the expired impact of food embaand termination of Russian ruble
devaluation. However, an effective demand reducti@used by the economic crisis will
be deterrent for increasing of import to Russia.

Key words: food embargo, trade, agricultural and consumekeatay Russia, import ban

JEL classification: Q11, Q17, Q18

1 Introduction

The Russian Federation has traditionally been anmgdrter of agro-food products. The share
of import of certain types of products in food comgption is significant. This refers primarily
to meat and meat products, milk and dairy produaggetables and fruits. We can consider
Russia as net exporter only for grains, sunfloveeds and some other products.

Table 1. Consumption and import of food products inRRussia in 2013

Consumption Import Import from Share of import Share of import from

Agricultural and food (including for embargo list from embargo embargo list

products industrial countries list countries in countries in total
purpose) total import consumption
thousand tons thousand tons thousand tons % %

Meat and meat

products (beef, pork, 10255 1908 869 46 8

poultry)

Fisr, fish products and 4 7g 884 550 62 17

Milk and dairy

products (milk 39375 6432 2517 39 6

equivalent)

Potatoes and other46091 3438 1092 32 2

vegetables

Fruits 9761 6963 1730 25 18

Source: Own calculations on the base of Russian $iical Agency and Russian Customs Agency data

The share of countries included into the embargibdi Russian food import is quite high.
Especially it relates to such products as fish,traed milk. Despite the small (“not critical”)
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share of the restricted countries in the structfreonsumption, the embargo for import
of the food products from these countries has aifstggnt impact on prices, consumption
and other economic indicators in Russia. So, ials important to evaluate the structure
of Russian food import (see Table 2).

Table 2. The structure of Russian food import in 203, %

Country Milk Meat Vegetables Potato Fruits
Belarus 34 11 4 3 2
Kazakhstan 0 0 0 0 0
Australia 4 1 0 0 0
USA 0 14 0 0 1
Canada 0 4 0 0 0
EU 35 26 32 27 24
Other CIS countries 6 4 12 17 8
Other non-CIS

countries 21 39 51 52 65
Total 100 100 100 100 100

Source: Own calculations on the base of Russian Goss Agency data

The European Union, Belarus, other non-CIS countfexcept EU, Australia, Canada,
and USA) has the largest share of Russian food ritspdhe share of meat import
from Australia, the USA and Canada in total imgerhot so high. Thus, the Russian food
embargo will have a negative impact mainly on agnce and consumer market
of the European Union. The other non-CIS countfike Serbia, Switzerland, etc.) as well
as Belarus and other CIS countries will benefitmfraghe import restriction. In terms
of the food embargo it is important to evaluate theerall impact on the agricultural
and consumer markets of the Russian Federatiothanguropean Union.

There is lack of studies which examine the chamgeRussian foreign trade of agricultural

and food products in the current conditions. Howgtee research paper which contains
the analysis of the Russian foreign trade in adffucal and food products according

to the international competitiveness and counttyégle balance (Ishchukova and Smutka,
2013) was of particular interest to the authorse Wiork that analyzes the influence

of selected key variables (agricultural producti@xchange rate, and world food price
and government subsidies) on Russian agricultuealet (Svatos et al.,, 2014) has served
as a valuable background for this study.

The major research objectives determined by thaoastt what is the quantitative impact
of food embargo on prices, Russian import and éxpoid some European countries?
Is the import ban lead to 1) increase in consumdcep, 2) consumption decline
and 3) growth of Russian agricultural production?

2 Materials and Methods

The quantitative estimates of food embargo impat made using EPACIS model. EPACIS
model was developed within the TACIS project by ¢xperts from IAMO (Halle, Germany)
and Nikonov All-Russian Institute of Agrarian Prebils and Informatics (VIAPI) in the late
90s (Weingarten and Romashkin, 2001; Eiteljorgal,e2000;. Fock et al, 2000). It is based
on neoclassical principles. The basis of suppthésSymmetric Generalized McFadden profit
function (SGMPF) (Diewert and Wales, 1987). The deth system is derived
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from the Normalized Quadratic Expenditure FunctiéMQEF) (Ryan and Wales, 1999).
The model itself is based on the so-called newetthdory with regard to international trade.
The Armington approach (Armington, 1969) is usedthis case. The 2013 data is used
as a basic in the calculations. The agriculturatipcts are divided into 11 groups. The model
is also uses 7 types of material and technicaluress.

The total import ban of a particular product fromparticular country is not possible
in the mathematical model, but it is possible tor@ase import duties. Therefore, authors
tested several scenarios of duties growth, whiclpractice are equivalent to the market
closing. For example, the following scenarios wieisted: first — 90% increase in the import
duty, the second - 199% increase, and the thi@%increase. In this version of the model,
import flows were allocated to 8 groups: Belarusz#&khstan, the USA, Canada, Australia,
EU, and other CIS countries, and other non-CIS ttam Increased duties were applied
to Australia, USA, Canada and the European Union.

It is significant that even the biggest increaseluies does not lead to a complete closure
of the market. For example, in the first scenate, import from restricted countries reduced
on average by 55-65%, in the second scenario - GB80%, in the third - by 83-95%.
And it corresponds with the real-life when the ffarestrictions lead to the illicit traffic.
The open source data shows that there is: 1) reexgjosome types of food products
from the Republic of Belarus, 2) soaring increassupply from Serbia and other countries,
3) smuggling of goods as a result of the embargbintates have been made on the basis
of the third scenario.

3 Results and Discussion

3.1 Results of modelling

The import prices growth caused by the embargosigmated as 20-40% on average.
This is reasonable, because with the increase drnaduty the import price increases. Import
from all the countries, including countries frone tlembargo list” will reduce by 12.5-22.3%.
Since the duties rise the import of goods decreases

In the baseline scenario 383 thousand tons of perkmported from the EU. While
implementing the third scenario (an increase ofedubn 299%), the import of pork from
the EU will reduce to 37 thousand tons. In thisec@s the third scenario) the model shows
the significant pork import growth from other nomSCcountries in amount of 323 thousand
tons. Also pork import growth is expected from Beta and insignificantly from other CIS
countries.

In the baseline scenario 2282 thousand tons of miliknported from the EU. In the third
scenario, with the highest import duty the mil imp&rom EU milk will reduce to 160
thousand tons. The increased imports from other@i&countries from 1365 thousand tones
to 2309 thousand tons should compensate the redustimilk import from the EU. The milk
import from Belarus increases from 2156 thousamd t® 3647 thousand tone in the third
scenario.

Also, the third scenario showed the reduction ofilpp import from the US from 266
to 1 thousand tons, while pork import from Canadk e reduced from 79 to 8 thousand
tons. Vegetable import from the EU countries wikkctkase from 938 thousand tons
to 154 thousand tons. This will lead to increasevegetables supply from 1497 to 1804
thousand tons from other non-CIS countries. Impbftuits from the EU countries decreases
from 1661 thousand tons to 243 thousand tons lgatinthe increase in fruit import
from other non-CIS countries from 4512 to 6709 sand tons.
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The results presented in Table 3 showed that imgdaty increase to 299% will lead
to decrease of import from “embargo” countries 5695%. Also, we expect increased supply
from the Customs Union member countries, othercoistries and other non-CIS countries.

Table 3. Results of the third scenario (import dutyincrease to 299%).

Import growth compared to the base year, %

Country Milk Meat Vegetables Potato Fruits
Belarus 69 73 20 17 49
Kazakhstan 70 100 20 0 50
Australia -93 -96 0 0 -75
USA 0 -99 -86 -84 -86
Canada 0 -90 -84 0 -86
EU -93 -92 -84 -84 -85
Other CIS countries 69 81 21 18 49
Other non-CIS countries 69 46 21 18 49
Total 6 -14 -13 -10 15

Source: Own calculations on the base of EPACIS mobiselev et al, 2015

However, it is not easy in the short term to congaé® meat, vegetables and potatoes import
from other countries, and therefore it will deceey 10-14%, in general. The model predicts
the growth of fruit import by 15% and milk and mpkoducts by 6%.

Therefore, the most sensitive products in regardnport growth are milk and fruits.
And in fact, there was an increase in fruit imdooim the North African countries, and dairy
products import from Switzerland.

The authors’ calculations showed the strong impaét embargo on agricultural

and the consumer market of the Russian Federatgnicultural producers prices is expected
to grow by 15%. We need to note, that Ruble devminaeffect is not taken into

consideration. Consumer prices will also rise. Bignificant growth is observed in fruit
and pork prices - more than 20%. Milk price wikeito 16%. Poultry prices will increase
upto 7%. And vegetable prices - no more than 10Bis will lead to decrease

in consumption: 13% for pork, 11% for fruits, 4.586 milk and 1.3% for vegetables.

Since agriculture is characterized by low elastiaif supply, the effect of sanctions,
stimulating domestic production will be short teand insignificant. Domestic production
will increase by 2% for wheat, other grains, pakd milk. Wherein, production of vegetable
oil, vegetables, potatoes and beef in the Russamleration will reduce to 3%. This caused
not only by the consumer demand decrease due itwg rigrices, but also the influence
of the relatively cheaper and more competitive ingprom other foreign countries.
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3.2 The impact of food embargo on trade and markets

In general, the simulation results accurately otéld the reaction of trade and markets
on food embargo. Agro-food export to Russia fromroad and certain countries
of the European Union declined significantly (Beflyg2015). At the same time, some
countries of Eastern Europe (i.e., Serbia) bemrefittThe Table 4 shows the comparison

of volume of exports in terms of value for a perioefore and after the embargo in August
2014.

Poland and Lithuania significantly reduced thexpats to Russia in the observed period.

The European Union exports to the Russian FederdBoreased by 54.3% on average taking
into account the embargo period.

Table 4. Changes of export to Russia from EU and maber countries, thousand US dollargHarmonized
System (HS) nomenclature 01-24 code numbers)

September 2013- September 2014- September  2014-August

Country August 2014 August 2015 iﬁ;‘z Sttozoijp(gj)';"ber 2013-
Latvia 187 667 89 826 47,9

Lithuania 365 483 94 256 25,8

Netherlands 1904 971 849 472 44.6

Poland 1536 186 448 205 29,2

EU 14 267 002 6519 436 45,7

Serbia 283 750 360 702 127,1

Source: own calculations on the base of data fronNTRACEN

At the same time the export of Serbian agricult@adl food products increased by 27%
in value terms. According to Eurostat data, the &yports to Russia in 2015 compared
to 2014 decreased by 39%, in annual terms.

For the specific products (i.e. cheese and cungjuded in the “embargo list”, the numbers
are more representative (Table 5).

Table 5. Changes of export to Russia from EU membewountries, thousand US dollars
(Harmonized System (HS) nomenclature 0406 code puméheese and curdl

Country August 2013- August 2014- August 2015- December
December 2013 December 2014 2015

Germany 88 517 2489 0

Poland 72 689 3675 0

Latvia 43 177 3903 0

Lithuania 10 702 264 0

Estonia 11 997 38 0

Serbia 9 604 14 924 11 948

Source: own calculations on the base of data fromRADEMAP

While the export of cheese and curd from Europeamiies has been reduced to zero since
the introduction of the food embargo countries imgAst 2014, the export of Serbia
in the period August 2014 - December 2014 comptodtie same period in 2013 increased
to 55%. However, inthe same period in 2015 expoftcheese from Serbia compared
to 2014 decreased by 20%, as a result of the detvatuof the Russian ruble.



Agrarian Perspectives XXV.

WFry A 5. - ..s$

According to Eurostat data, the EU exports of cegpswdered milk and fresh fruits declined
significantly. The continued decline in exportsRassia is caused mainly by the devaluation
of the Russian ruble. Also, there is simultaneoosement of the European agro food export
to other markets.

Reduced exports to the Russian Federation led decaease in producer prices for many
agricultural and food products and in the Europksmon. The price index significantly
decreased in the third and fourth quarters of 2@&h#l this led to an agricultural producer’s
income reduction in many EU countries. But graduBliropean producers adapt to the loss
of the Russian market.

The food embargo was imposed by devaluation of Rassian ruble started at the end
of 2014. This was an additional factor of the redurcof imports. Effect of the devaluation
Is presented in the Figure 1.

Fig 1. The devaluation of the Russian ruble and dyamics of agro-food products imports
to Russia
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Source: Russian Statistical Agency and Central Bankf Russia

The Russian officials see opportunities to prodaltehe key food products locally in 5-7

years (RIA, 2015). These projections seem to usnigtic. Usually they should be linked

to the increase in financial support to the agtiwwal sector. The Russian business
representatives feel opportunities in becoming Ruadeading food exporter in 5-10 years
(Danilenko, 2014). We believe that is unrealistMost scientists recognize challenges
to increase production (Altukhov, 2015). At the sartime they consider that import

substitution should be one of the main directiohthe government policy. We do not agree
with such approach.

Food embargo has created incentives for the Rusgjem food production growth in some
cases. For example, the production of cheese amtliccreased in the Russian Federation.
The growth of cheese production is estimated as &iélocheese as 7% in 2015 compared
to 2014.

In our opinion, food embargo has short-term effastyell as import substitution. The import
of cheese increased by 30% in the first quart&0df6 compared to the first quarter of 2015.
Import growth was driven by supplies from Belar8srbia and Armenia. Therefore, policies
should aim to increase of competitiveness of agitical production, instead of import

substitution. The embargo may be a factor reducamgpetitiveness under certain conditions.
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In the nearest term the authors expect graduataser in the agro food imports in Russia,
due to the ending impact of food embargo and teatiotn of Russian ruble devaluation.
An additional contributing factor is an effectiverdand reduction caused by the economic
crisis. Despite the termination of the Ruble destbn it will restrain the increase
of the Russian agro food imports.

4 Conclusion

The results of modelling show that in the shomnténod embargo became an important factor
of the reduction in import for the selected typésgricultural and food products by almost
25% during the year. Trade restrictions will cdmite to the consumer prices increase
for more than 20 % in average. Simulation resufisume reduction in pork consumption
by 13%, in fruits by 11%, in milk and milk productsyy 4.5%, in vegetables by 1.3%
in the next year after the import ban. Due to Idastcity of supply in agricultural sector
domestic production will increase by 2% for whegther grains, pork, and milk. For some
products it is expected decrease within 3%: vedesapotatoes and beef.

The impact of food embargo is proved by the adtaale and production data. There has been
increase in agricultural and food production in faisafter the import ban. However, Russian

agricultural production has limited possibilities jrowth in the short term due to the current

capacities and level of competitiveness.

Russian ban influenced the internal market as agthe markets of exporters. The European
Union agricultural market suffered from the rapigpiort decrease and declining prices which
affected incomes of producers.

The impact of food embargo matched the devaluabbrRussian rouble and decline
of population income. All these factors stronglyfluienced the agro food production
and foreign trade. Quantitative analysis of impEdhose factors on the production and trade
trends are very important for the future scientiésearch.
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Abstract: This paper deals with problems that occur when tergaweb GIS application
that works with data that change in time. In l&st fyears spatial and temporal data presentation,
analysis and prediction became much more develapddised. GIS data that few years ago could
be displayed and used only in specialized softwame now be used and presented by web
applications. But web applications conform to specéquirements, especially in terms of storing
data effectively in specialized data models anteims of special structure of data needed when
showing data to user via web interface. When waykivith data used in agriculture it's often
needed to not only work with current spatial dat, we often want to work with history, more
specifically seasonal data. We need to work witHtiple data sets gathered in recurring time
frames. This requires special type of data modal works effectively with not only data but also
with metadata. Used data and methods include datkeling, relational modeling, normalization,
UML, work with metadata according to Inspire Diiget and 1S019115. Work with spatio-
temporal data in relation database and KML formdis paper presents data model for storing
seasonal data often used in agriculture. This misdmgbtimized for use as base for web application
and deals with problems that come with it, inclgdimptimalization for commonly used queries
and storing and easy use of metadata. Resultirgrdatiel is presented in UML. This model can
be generalized for use with other similar typessphtio-temporal data. Research presented
in this paper describes problems occurring whengdexy data models for web GIS including
problems specific for web environment and workirighveeasonal data and their metadata. Paper
offers solution in form of optimized data model fsimple spatio-temporal agricultural data
and metadata, then can be further easily expandeédjeneralized to accommodate other similar
types of data sets.

Key words: GIS, Spatio-temporal data, data modeling, tempdatdbase, web GIS, metadata

JEL classification: Y91 C80 C88

1 Introduction

The integration of time and space into geographiormation systems can be approached
in two basic ways. In the first one - time consatkeonly as an attribute of an object, placed
in a spatial geographic information system. In skeond one, time can be seen as another
whole dimension of spatial object. Approach, wheim@e is considered an attribute
of the object in GIS, is based on the relationghdaodel. It is because in practice it is much
easier to implement, and it makes it very commardgd. Integration of time as an attribute
can be divided into three different approacheshkdahem is more suitable for a different
use case:

« relation-level - each change of entity creates & imstance of the whole relation —
a significant disadvantage with data redundancyemévery little change is creating
a whole new object;

* row-level (n-tuple) - every row has its own timarap and when there is change,
we create a new line for the appropriate time

o attribute level - every attribute has its own tinsteamp - the lowest level
of redundancy, but the largest number and complexfitquestions when working
with databases (Ott and Swiaczny 2001)
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Every one of these approaches is flawed in some amalyit is subject to the shortcomings
of relational modelling - too often creates datduredancy or data structure is too complex
to work with restrictions of web applications.

The second approach to integration time considaere ts another full-blown dimension.
There is, however, an obstacle in the form of tbenglexity of the designing algorithm
for working with multidimensional object and everoma of a problem of using it to feed
the data in acceptable time to existing web bassagmaphic data viewers and systems
for controlling and managing data on web. This rodtls still in academic research. These
types of approaches allow for most efficient quegyiwhen using with types of data
and applications that they were designed for. Buthe@ other hand they have great drawback
that they are not applicable for use with web Gl aeed specialized programs. (Fan et al.
2010).

In conclusion it is either necessary to revise texgsprocedures or develop new approaches
that will allow easy work with spatio-temporal datad aren't just using existing data models
used for simple 2D data. (Fan et al. 2010). Intshiois necessary to explore and develop new
data models, algorithms and tools that will reatigke it possible to quickly and efficiently
handle a variety of data in both space and timé&a{i, Ram and Snodgrass 2004; Pultar
2010; Fan 2011) Subject of spatio-temporal dataiy thse and efficient storage is also often
discused at conferences concerning geographicniafiion science and is more and more
included as full section - eg. AGILE 2016 - secti@patio-temporal Data Aquisition,
Modeling and Analysis.

Example of such a data model, that is optimizedgatio-temporal web GIS use, is described
later in this article.

1.1 Metadata

In most of proposed data models for spatio-tempatala, there is no work done
with metadata. In simple terms - metadata are thetdescribe data set of a data that we
work with. This is typically the description of mint, geographic scope, time scale, spatial
reference, quality, representation. In other wordsfadata describe the who, what, when,
where, why and how about given geographic data rf@ha&2007). How to use metadata
in geographic systems, how to structure and usen tiee covered in multiple different
directives and standards. Most used ones are D@die (ISO 15836), 1ISO19115/1SO19119
and INSPIRE Directive. The vast majority of datad®ls for temporal data, deals only with
the design of the data model for preservation afisgemporal data, but in these often highly
complex data models, metadata is omitted. Evengtinabiese specialized data models often
cant work with normally used big GIS server systemmsl are therefore missing tools
and resources of these servers that allow the muetatb be implement. Additionally,
if it is a dedicated spatio-temporal model somemnatadata (for example time of validity
of data) is already included in data model andethean be problem with data redundancy
and makes it possible to make conflicting data.

Metadata describe a set of geographic data. If rg@bic information system operates
with only one dataset, in principle, its not neeegswhen designing the data model
and the database, to take into account metadataeVvéw, at a time when we are working
with spatio-temporal data, it is usual that theadate obtained from different sources,
different people and in different ways. Data initgb spatio-temporal database are more often
than not composed of many different geographic dets and it is important to be able to tell
which data is from what dataset. For example, iy mgppen that a given set of data is flawed
and should be deleted, or it is need to check #te entered by a particular person.
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1.2 Bitemporal databases

In later parts of this article there will be memgal valid time several times. Valid time is time
that sets validity of object in real time. It camvie many forms - from single number

to interval (in which case there are usually twduoms in database - from, to). Apart

from valid time there is transaction time that ke ttime that object was added / removed
from database. Databases that contain both of theses are called bitemporal. Apart

from these times there can be user time, thatsgally any other time information that is not

valid or transaction timeJtt and Swiaczny, 2001

In bitemporal database one object can have multiples where each row is valid
in timeframe set by valid time. If end of valid #ms not specified then object still exists
in current world with attribute values of that rolivrow has end of valid time set, then object
no longer exists in current world or some (or afif)its attributes were changed and there
is more current row for that object (Ye, Peng anoh&010) .

2 Materials and Methods

2.1 Time in relation database

Data model described in chapter three uses conmnaif row-level and attribute level
of time integration approach. Due to uniquenessezfsonal data - many of attribute data
change in same time we used row-level attribute raggh as base, but build
up on it by extending model to several levels tooatmodate for additional attributes that can
change in different times. This was based on rekeafr Conceptual space-time data model,
geo-atom (Goodchild, Yuan and Cova, 2007) and sévether approaches (Combi,
Keravnou-Papailiou and Shahar, 2010; Pequet and 885), notably EDGIS (Pultar et al,
2009; Pultar et al, 2010)

2.2 Web GIS, KML and Database queries

In reality there is a big difference between howadare stored and how they are supplied
to application that shows them to user. Modern wels applications and desktop
applications often do have many ways to work wiettadchanging in time. Often the only
possible way is to separate data into layers tleatvwant to show to user where every layer
corresponds to set timeframe. For example layeevery year. More advanced applications
support work with temporal data in form of integngttime on the level of row. But only
in most simple way. Programmer has to preparddlae with all data where there is attribute
with valid time (or two attributes in case of intal). Viewing application then offers some
sort of slider to filter this table by time (for @&xple user sets that he wants to view how map
looks 1.1.2016) and shows data from this tableuf@r. One of the most used queries for web
GIS data model are queries that allow swiftly gateercurrent map (map where valid time
of object doesn't have upper interval set) and lsuggta to be converted one of the specified
formats mentioned. Data model needs to be able eidonn these queries fast even
with additional filtering using other attributesatihtime. And also needs to be able to perform
queries concerning history of one object, althowgially not for display whole history
in map but for work with data.

2.3 Methods used for designing data model

This paper presents data model for storing seastataloften used in agriculture. This model
is optimized for use as base for web applicatioth deals with problems that come with it,
including optimalization for commonly used querasl storing and easy use of metadata.
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Methods and tools used for creating presented moudlide relational data modeling,
relational normalization, work with metadata acoogdto Dublin Core standard. Model was
designed and is presented in UML. Web applicatmmtésting was developed using PHP,
MySQL, HTML, Openlayers3. For viewing, map data kraded from MySQL by scripting
language (PHP), converted into compatible forma#i} that is then loaded and presented
to user by OpenlLayers3 javascript library. Foritgstweb application is run in rented
webhosting (to make sure webhosting is considecethal for current standards application
was tested on webhosting of three random providas speed of processing scripts was
found comparable between them).

Data for data model: Data model described in third chapter is designadork with simple
seasonal agricultural data. This specific exampieva to keep records about fields, what
is grown on them and what pesticide was applied @sd keeps track about work done
on these fields and by who. Model is currentlyl stil testing, but currently holds partly
example data generated by students as a partiostdmester projects and from big part sets
of automatically generated data.

3 Results and Discussion

Our goal during our research was to create modalde in agricultural applications to show
changing products and their yield on different dgel Much of temporal data needed
in agriculture comes in batches - is seasonal daéch is very specific and gives room
for optimalization of data model for storing thiatd.

During our research we studied and tested sevéiffareht data models and approaches
to storing spatio-temporal data models. Main thimgt we tried to find in these approaches
can be summarized to be compromise between thiseacr

* be usable and adaptable for as many different gegpas possible, but mainly
for seasonal data used in agriculture

e be fast and allow usability in web services
* be easy to manage - reduce data redundancy asasydssible
» allow for integrated management of metadata.

As mentioned in previous chapters main problem asflct between easy management

and adaptability of model and fast responses. Assalt our proposed data model is based
on approach of integrating time in level of row {@hd Swiaczny 2001). This is without

doubt best approach in all criteria when all atttéds of object are changing at the same time.
If there is change often but only few attributesamye, this approach generates much
of redundant data. This approach is also closehatwnost map viewers for browsers need
to generate view for a user, so its easy to get datsimple queries. Other approaches such
as complex time integration on level of attribu{ean et al. 2010), integrating time based
on events (Pequet and Duan 1995) usually offer nhetter data management and lower
redundancy, then classic time integration on lefetows. Especially when different parts

of data change at different times, but they alseehauch higher demand on query processing
time or they cant be applied in constrains of retatiatabases available in web environment,
for example EDGIS (Pultar 2010). Even though ouinnfacus are seasonal data, there are
always some data that don't change seasonally, xpanded classic integration of time

on level of row by grouping attributes into diffategroups by frequency and dependency
of their change. Specifics of seasonal data incafjure greatly supports this grouping.

Common data of field will usually only change witaw season and data are collected during

that season are specific to that season and moahy seasons at once.
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Fig. 1. Class diagram
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In our case study model (Fig. 1.), we have realdfias object in class Field_static.
In this class there are attributes concerning fib&t don't change in time. For every instance
of Field_static there exists multiple instance<claiss Field - for every change in time one.
Attributes of field contain characteristics of otiethat can change but don't change as often
as seasonal data. If they were put in same tablseasonal data, they would cause
redundancy. These characteristics there can belsdetaout field (what type of ground

Is there etc.). Of course as temporal table thexeatiributes with valid time and transaction
time

In our case study in this table there is alsokaita for shape coordinates. In our simple
example all polygon coordinates are stored in siratribute, but in case we would need
to perform advance GIS analysis data model carabyeexpanded and they could be stored
in special table one by one as for example desttyePultar et al, 2010. So it would be easy
to perform special queries by location - for exaenphat fields are adjacent to specific field.

Instance of Field can be expanded by connectirgND instances of FieldSeason where every
Field season stores seasonal data about every. Hiedsle can be problem about changing
attribute of Field during season. If there arelattes that can change during season they have
to be added to FieldSeason table not into Fieldnekiough they would be redundant. Which
means this data model is effective only when nekgiga of Field is created between seasons
(in our example Field can change owner in betweasa@ns not during one).

Class FieldSeason can store every characteristidietd that changes every season.
If characterizing changes less often as writtervabbmay be better to add it to class Field,
provided we are not interested when it changeddweason but we document change when
season changes. Seasonal data in class FieldSmasexpanded by connecting classes Plant,
Pesticide and Work which each give example of oyme tof possible connected data
(viz Fig. 2.).

Model works with importance put on seasonal data. that information about different
datasets, that are inputted into system are maiefling with them. Part of metadata can
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be taken from attributes of FieldSeason classfit&it rest needs to have special class
connected to seasonal data. Metadata used imtdsl are most used metadata from Dublin
Core standard.

Fig. 2. Adding other characteristing and metadata
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4 Conclusion

Described data model allows for easy queries netategeb use. It expands on well known
temporal and spatio-temporal data models and ted®dtt and Swiaczny, 2001; Ye, Peng
and Guo 2010) and adapts them for use in limitatminveb environment and optimizes them
further for use with seasonal data by separatingpteal data into several groups
by frequency of their expected updates. This, thaiak specifics of seasonal data, allows
for minimal redundancy and good processing speedrniost used queries to mine spatio-
temporal data. During testing so far with datasethwunder 5 thousand entries
for FieldSeason - dataset composed of cca 500 udignial fields with data for 10 years -
simple PHP web application combined with open lay@iS visualization script was able
to generate and display GIS maps of data fromrdiffiedates with good response time needed
for normal web use (under 0,5s). Data model alstksvavell with accessing and displaying
data as time series. It also allows to group datdadasets and manage metadata. At this time
we are preparing for testing with several differégyies of datasets, be it in composition
of data or number of objects. And we are also pregaomparison against several different
other models. Results of these tests should béaslaiat presentation at the conference.
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Abstract: The article presents results of empirical reseafchtability of dynamics of a salary
and labor productivity at the enterprises of thieydimdustry of Russia and Eastern Europe during
2011-2013, as well as the econometric assessmémteafelation of labor productivity and salary.
The results of the carried-out analysis showed tiatsalary carries out the stimulating function
regarding influence on the labor productivity irecse not to full extent, and rates of change
of labor productivity are situational results whiclaren't stable. Labor productivity
at the enterprises of the dairy industry in Russiaglistinction from the enterprises of Eastern
Europe, shows steady growth.
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1 Introduction

Labor productivity is an important criterion of piaction efficiency. In the frame
of the agricultural industry and branches of preces industry it is difficult to give
an objective assessment to productivity of the adirand embodied labour by zones
and regions of the country by virtue of differedimatic zones and prices of the raw
materials. Therefore, as well as in a case witlaisgp branches, it is expedient to estimate
the efficiency by the growth (decrease) rates, wrthe commercial effectiveness (Panin,
2012).

Acting as an integrated indicator at the macrolelaor productivity estimates not only
efficiency of expenses of cumulative work, but atempetitiveness of production (Ushachev,
2008; Stekla and Gégva 2014).

The importance of carrying out its analysis atlirench level should be noted , it is necessary
at showing up efficiency of technical and techgatal decisions, at the level of producers —
regarding the choice of the production technoldgymns of compensation and mechanisms
of motivation, the analysis of efficiency of managi(Chirkov et.al., 2013; Horuzhiy et al.,
2013; Novotna et al., 2015).

Milk, thanks to its most valuable properties, gg@duct belongs to socially significant group
of goods, and the activity of the enterprises efdhiry industry is under close attention from
the state as far as, in particular, health and mahterelfare of citizens depends on results
of their activity.

The decree of the President of Russia No. 596 oy Ma2012 "About long-term state
economic policy" set the task to provide increaselabor productivity by 1,5 times
to the 2018 respectively to the level of 2011. Tyogdaoduction efficiency increase, growth
of labor productivity and decrease in expensesfiaesl in plans of strategic development
of the majority of industrial companies.

Salary quite naturally is considered as the magmwtadr influencing labor productivity
(Ovchinnikova et al., 2014; Fedchenko, 2007). Frbra point of view of an enterprise,
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the salary is that lever on the efficiency of whitie general level of its competitiveness

depends. In this regard the fact that at presesnhgjibonuses to a lot of heads of the state
and private holdings and enterprises already dependsuch indicator as labor productivity

growth is quite logically.

Thus, in the course of the analysis of efficienEyige of manpower it is expedient to study
the dynamics of labor productivity in interrelatiasith the dynamics of a salary.

The aim of the paper is to analyze assessment oélabon between labor productivity
and salary, empirical research of stability of dyizs of salary and labor productivity
at the enterprises of the dairy industry of Ruasid Eastern Europe during 2011-2013.

2 Materials and Methods

The empirical base of research was made by theatat@perating revenue per employeeth
EUR and an average Average cost of employeeth EWRhE period from 2011 to 2013
at the milk-processing enterprises of Russia amstdfn Europe. 641 enterprises underwent
the research.

Data for the countries of Eastern Europe are stibthirom the database Amadeus, Code
C10.5. In total 141 enterprises from the countrésEastern Europe (Czech Republic,

Slovakia, Poland, Hungary) and 478 from RussianeFatn. The Amadeus datanase
contains few companies which provided data aboetame cost of employee. For this reason
size of selection about Europe is small. Thereasdata about average cost of employee
in Russia in the Amadeus database. Needed dataelkeastaken from Federal State Statistics
Service of the Russian Federation. Operation revgrar employee in Russia is taken from
the Amadeus database.Selection of the enterprises carried out on a cluster basis,

by the statistical analysis of the cities, areasotirer settlements of Russia and Eastern

Europe.
Table 1. Sample size in operating revenue and nhumbef companiesin 2013
Operating revenue Number of companies, pieces
thou. EURO

Sample Population  Share % Sample Population Share %
Czech Republic 1348 1719 78,42 44 178 24,72
Poland 1264.,4 7375,7 17,14 16 525 3,05
Slovak Republic 545,76 653,6 83,5 32 189 16,93
Hungary 902,82 948,1 95,22 49 106 46,23
Russia 9429,7 10751,4 87,71 478 1192 40,1

Source: own calculation, Eurostat

The comparative analysis of selection shows thatetkample represents the small number
of the enterprises, but they cover the most pathefoperating revenue. It means that all big
companies are involved in selection. It means it article investigates the large
companies, but not small processors of milk. Imghary 46,23% of total number of milk
processing enterprises take 95,22% from operaémgnue. In Russia 40,1% of total number
of milk processing enterprises take 95,22% fromrajgey revenue. The least one is Poland
because of lack of data.

The period 2011-2013 is representative for compare Europe and Russia as far as strong
decline of rouble and therefore distortion of dates only in 2014.

As a basic method of research the regression asalyas chosen, as far as it was
convincingly shown in (Davnis et.al., 2005; Ziroyahal., 2015), econometric modeling
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unlike other ways of modeling provides adequacyclWwhsomewhat is statistical analog
of objectivity.

Table 2. Results of econometric modeling by data d¢fie milk-processing enterprises of Eastern Europe

Mission of model Model R R?  F-Criterion

Modeling of dynamics of a salary 7zt = 2,23+ 0,81z, 0,79 0,63 7,2E-64
(5,45)  (22,16)

Modeling of dynamics of labor pt = —8,82 + 1,16p{_,; 0,95 0,90 5E-147

productivity (-1,90) (51,9)

Modeling of dependence of labor pt = 7,93 + 0,01z 0,46 0,21 14E-24

productivity upon the salary (27,53) (10,90)

Source: own calculation

Besides, as a result of the econometric analyssspiossible not only to estimate interrelation
degree between labor productivity and salary, loutrdceive the answer to a question
on the nature of dynamics of these interconneatdécators: "Whether stable development
is observed in dynamics of labor productivity andsaary or it is necessary to expect
the manifestation of bifurcation effect?”. The deth scheme of the analysis of stability
of economic processes with use of results of ecetioecnmodeling is provided in the table
(Davnis and Tinyakova, 2008).

Here the only main ideas of this analysis are prteseand it should be mantioned that
the analysis is based on cobweb model:

e = b + biP, b <0, 1)
Y =bs + biP,_q, bi >0, (2)
Ye =Yg, (3)

Where v2 — demand at the moment of timest; offer at the moment of time &, — price
at the moment of time, b¢, b, b; — consequent coefficients of demand equiation Gifet
equiation.

Model (1)-(3) provides tracking of balance betwemand and offer by means of price
variation. The process of "finding" equilibrium gei att - «. is of great interest. The finite
difference nonhomogenious first-order equiation thasfollowing view:

P, = by + by P_;. (4)
The key of analysis of convergency is specific sotuof this equiation (4)
pr=20 (5)

~1-b,’

obtained under balance conditions at the market.

The main cases of price behavior depending on vaoeé sign of parametesare
the following:

1 If. b, >1, then deviation of price from its equilibrium velwnder positive feedback
Is increasing unrestrictedly.

2. 1f 0 < b, < 1, then deviation of price from its equilibrium ualis damping.

3. If -1 < b, <0, then price is hovering around its equilibriumuahith damped amplitude
for the reason of negative feedback.

4. Ifp, < -1, then price is hovering aroungtwith increased amplitude for the reason
of negtive feedback.
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Consequently, to make analysis of salary steadirieesfollowing autoregressive equiation
Z; = ay + a,z;_,is needed and equilibrium vakie= =~ should be calculated. Analysis

1
* Co

of labour productivity is performed with similarrfaulas:v; = ¢y + cv;_4, v* = —
—Ct1

Table 3. Results of econometric modeling by data difie milk-processing enterprises of Russia

Mission of model Model R R? F- Criterion

Modeling of dynamics of a salary zZ = 0,50 + 0,88z2 ; 0,86 0,73 6,7E-294
(5,68)  (53,25)

Modeling of dynamics of labor pt = 7,13+ 0,93pi_, 0,93 0,88 0

productivity (1,28) (85,01)

Modeling of dependence of labor  p} = —79,59 + 30,94z} 0,45 0,21 6,36E-78

productivity upon the salary (-9,53) (19,83)

Source: own calculation

All calculations were carried out with use of praxgrtools of the tabular MS Excel processor.
The results of econometric modeling by MS Excel presented in tab. 2 and tab. 3. Note,
that in brackets under estimation of the coeffitsenf models, a value of t- statistic
is shown.The model is statistically significant.sBies, these tables also contain correlation
coefficient (R), determination coefficient (R2) amasher dispersion relation (F). Values
of these factors prove high quality of generatedl@® Randomnessassumptionisdone.

3 Results and Discussion

The analysis of dynamics of an average salary etetiterprises of Eastern Europe allows
to make a conclusion that its level is close toegnilibrium state and continues to grow

with the moderate fluctuations which aren't surpessthe average level of a salary.

Calculation of an equilibrium state, determineddogfficients of the constructed regression
model, 2,23/(1-0,81)=11,60, confirms the conclusiabout nature of dynamics of salary.
And, as coefficient at the late variable less thathe dynamics shows stability in the sense
that, despite fluctuations, the average level sigadmes nearer to an equilibrium state.

Judging by determination coefficient during the lgp@d period, the dynamics of a present
situation for 63% was explained by nature of dyitagrof a salary of the previous period.

Absolutely other nature of dynamics shows labodpotivity at the enterprises of the dairy
industry of Eastern Europe. Its average value gravithout having limit value in the form
of equilibrium level Coefficient at the late varieabis more than 1, it is equal 1,17.
From this follows that process of growth of laborroguctivity is bifurcation.
At that the coefficient of determination of R*"2=0,8llows to draw a conclusion that more
than 90% of bifurcation dynamics of the past arstponed to the future, it means that
the moment of a change of nature of dynamics arlaboductivity will come.

The constructed regression equation characterizingnection of labor productivity
and a salary allows to draw a conclusion that erite of a salary on labor productivity
though is statistically significant, but the extewit this influence is insufficiently high.
The coefficient of determination shows that only 26% of labor productivity change
is explained by corresponding changes of a salary.

As for a situation on the Russian milk-processimjerorises, the average salary tends
to decrease with insignificant fluctuations, intofistion from countries of Eastern Europe
in which as it was noted above, growth is obsemvél insignificant fluctuations. Besides,

the current values of an average salary in Russahagher than its equilibrium value

0,50/(1-0,88)=4,14, and, therefore, the deviatioomf the equilibrium has to decrease,
i.e. the decrease tendency, most likely, will remfar some time. And decrease is expected,
in spite of the fact that an average salary in Russs twice below an average salary



Agrarian Perspectives XXV.

WFry A 5. ..s$

in Europe. Such low level of a salary in Russiarhpps, is quite justified as labor
productivity level in our country is also twicener.

At the same time labor productivity at the entesgsi of the dairy industry in Russia shows,
in distinction from the enterprises of Eastern Parosteady growth, equilibrium level is still
not reached: 7,13/(1-0,93) =100,95.

We will notice that nature of connection of labaoguctivity and salary at the Russian
enterprises is identical to connection at the gnises of Eastern Europe.

Thus, the econometric assessment of interrelatidabor productivity and salary in Russia,
and in countries of Eastern Europe, allowed to daagonclusion that, first, the salary does
not fully carry out the stimulating function regardg the influence on labor productivity

increase, and secondly, rates of change of lakmmiygtivity are situational result which isn't

steady.

Really all conclusions formulated by us are rattediable as they are received on the basis
of adequate models with statistically significaoefficients.

Salary obviously influences labor productivity ineriral Europe, and this influence
Is statistically significant, but growth in reselaed period has not been detected. In Russia
there is influence of salary on labor productiviigd steady growth but equilibrium level
of this growth has not been achieved yet.

In this article it is considered that salary inflges labor productivity. The conception
of "effective salary" and works of some authorsg@o and Stiglitz, 1984; Millea, 2002)
prove motivational effect of salary on labor protiity. It is question for discussion. There
IS opposite point of view i.e. increased labor prctdrity results in growth of salary (Meager
and Speckesser, 2011). However, an extent of deperdis different in some countries
(Klein, 2012). The subject of dependence of sdi@m labor productivity may be elaborated
on future researches in this field.

4 Conclusion

The analysis of scientific research and the expedeof practical development in Russia
and abroad according to the analysis of dynamic$ labor productivity are shown
by considerable dispersion of the points of view anfthors. We consider it necessary
to examine the salary of employees of the entsgpras the major factor, having an impact
on it. In the course of the analysis of efficiermyuse of manpower, dynamics of labor
productivity in interrelation with dynamics of aay in the enterprises of the dairy industry
during the period within 2011-2013 was studied. #&sesult of the conducted research
the following conclusions were drawn:

- the analysis of dynamics of an average salary eketiierprises of Eastern Europe says
that its level is close to an equilibrium state awstinues to grow with the moderate
fluctuations which aren't surpassing the averagel lef a salary,

- dynamics of a salary shows stability in the semse, tdespite fluctuations, the average
level steadily comes nearer to an equilibrium state

- process of growth of labor productivity at the epteses of the dairy industry of Eastern
Europe is bifurcational,

- the influence of a salary on labor productivitytta¢ enterprises of Eastern Europe though
is statistically significant, however the extentla influence is insufficiently high,

- labor productivity at the enterprises of the damglustry in Russia shows, unlike from

the enterprises of Eastern Europe, the steady grawe equilibrium level is still not
reached,
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- the econometric assessment of interrelation ofrlgpoductivity and salary in Russia,
and in countries of Eastern Europe showed thatstlary does not fully carries out
the stimulating function regarding the influence dabor productivity increase,
and the rates of change of labor productivity aséuwational result which isn't steady.
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Urban agriculture: innovative social movement
or established food production?
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Abstract: Ancient cities were living from resources produdedtheir closest areas. However
today cities exploit 75 % of Earth’s resources. Wdnpw to achieve higher sustainability
of modern cities need to be connected also witll.fdde text addresses food growing practices
of urban community gardens. Main aim of the papewoifind out how much are the community
gardens only about food provision and how much tleallenge established practices
in the society (related to the concept of sustdiitgh The data answering research question are
gathered through triangulation of interviews witie tgardeners, participant observation in events
and usual days in the gardens and instructed démgrds that gardeners conducted. Interpreting
findings through transition theory shows very amioigs nature of urban community gardens.
They are a sort of a new social movement with gmaéncies of individualization. Such a new
social movement is considered as an innovative etrchallenging established practices of food
consumption and food production in the cities, heavandividualization suggest embeddedness
in established practices.

Key words: community gardens, resilience, sustainability anrbgriculture

JEL classification: A14, O35, Q15

1 Introduction

The historical findings demonstrate that urban cadpre was always inseparable part
of urban life. Archaeological records document fgodwing conducted by dwellers in cities
of India, South-Asian Angkor, Mesopotamia, EgyptQwnstantinople, as well as in cities
of Maya and Aztecs (Isendahl and Smith, 2013). Saold provision formed a background
for the existence of the ancient cities. It waspsufed by well managed infrastructure
and good resource management. Such a compositiomterhal (local) food provision,
infrastructure and resource management is a pracofscontemporary idea of sustainable
cities.

Modern cities are, contrary, highly dependent osirtexternal environment. They are not
sustainable since they exploit other parts of ttweldv While covering only 2% of Earth
surface they are using over 75% of Earth's resguiteneans they are largely using resources
existing behind their borders. To trace such w#ilan a concept of ecological footprint was
developed. Over 50% ecological footprint of cities created by food production
and consumption. However, this fact is almost dutrty political agenda (Wiskerke, 2015).
Stell (Wiskerke, 2015: 4) argues that “feeding titees has the biggest social and physical
impact on our planet”.

Wiskerke (2015) considers the reason of such siuan rural urban dichotomy when
the dominant discourse in food policy links agriawal production always with the rural
while food consumption is linked with urban inhalpits. The questions of food production
in the countryside and consumption in the cities mwostly ignored by the policy makers.
However, there are initiatives of local citizeneatpting to develop a more sustainable way
of urban food system. The most prominent of suchsveae alternative food networks (AFN).
They are based on shortening distances betweenimoens and producers (which eliminates
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rural — urban food dichotomy) and supporting orgaand sustainable agriculture (Evers
and Hodgson, 2011).

Some forms of AFN in the Czech Republic have beaeirig here since 2008. Box schemes,
farmers markets and community supporting agricealtwere slowly introduced to Czech
consumers. Some researchers also list urban corymgardens between AFN. New
initiatives of urban community gardens started 012 in Prague. Since then (just in 4
gardening seasons) the number of community garéenseded 20 in the whole Czech
Republic. Urban inhabitants grow in such gardengetables, fruits, herbs and flowers
on a small scale. In this case gardeners are rigtpyoducers or consumers but they are
becoming prosumers (Zagata, 2012). As such thewkbfeee from rural-urban food
dichotomy. All of these initiatives were launched bottom-up or grass-root initiatives
through active citizens.

Although food growing in cities in the form of altoent (auxiliary) gardens is already known
in Czech Republic now for almost a century (Gil#¥ 3) this paper will show the novelties
in term of new ways of urban agriculture which wereught to urban food system through
urban community gardens. In particular it invesegawhat makes the novelty of urban
community gardens and what makes the links witkeagly established practices of food
provision. Therefore the main aim of the papemisind out how much community gardens
are only about food provision and how much theyllehge established practices of food
provision existing in the society (related to tlemcept of sustainability, for instance).

2 Materials and Methods

The data needed to answer research questions l&eted through triangulation of various
research methods. Quantitative data from weeklprosc of the gardeners are confronted
with the hermeneutic analysis of the recorded uers and with participant observation
during several events in the gardens. Such a trlatign increases validity and reliability
of research findings. In total 15 interviews in tp@dening seasons of 2014 and 2015 were
conducted with practitioners of urban gardeningthia same seasons participant observation
took place in 8 Czech urban community gardens, ydwaore observations in one garden.
The gardens were visited during various occasioeemmunity gatherings, work together
activities, regular gardening days and events fablip. The observations were recorded
in written form and pictures were taken in ordecadlect data.

Data from interviews and observation are combineith vstructured weekly records
on gardeners’ activities in the area of urban adfuce. During the gardening season 2015
a number of ten gardeners recorded into their @Bainformation about gardening activities
in term of how many hours a day were spent in tarelen working, how much money they
spent on the seeds, seedlings and other experatsdréo gardening and how much they
harvested.

Theoretical background of the text is embeddedramsition theory. We are searching
for innovative ways how to secure urban sustairtgbilTo achieve it the reconfiguration
of cultural discourses, production and consumptimhaviours is needed (Geels, 2015;
Turnheim et al 2015). Such reconfigured activiteesst as innovative niches in the form
of urban community gardens as well. Part of theassh that is being done on the topic
of sustainability transition focuses on the levet policies (Rauschmayer, Bauler
and Schapke, 2015). However, policy makers arethmtonly actors involved in transition.
Also social movements, media, public opinion, adsgsbodies, researches, and special-
interest groups take part in these processes (G26ls5). Turnheim et al (2015) are
suggesting “initiative-based learning” because omlyile paying attention to these actors
the transition will be socially-robust and susthiea We look at urban community gardens
because without any exception they are developeah fihe bottom. They are considered
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as innovative niches differing from and challengingocio-technical practices
of the established regime in food production anddfoconsumption. It is because
the “opportunity window” for such type of gardeniegabled them to start to be anchored
into regime practices. Such “opportunity windowfleets consumer shift highlighted in food
studies (Goodman, 2002) underlying long-term satitd technical trends.

3 Results and Discussion

Although urban community gardens claim to be “gmgvicommunities”, the majority
of gardeners prefer to grow on their own vegetdig@dds or bags as illustrated in example
of community garden Kokoza. When they opened, iis¢ year the plan of founders was
to have a permaculture garden where everyone shamdsand harvests according to their
possibilities and desires. This plan failed. Aftee first year they had to change the concept
to small individual beds. The reason why commugaydeners prior own beds over common
one is that they do not want to discuss the rule®mmunity growing and harvesting.

An interesting finding is that one third of respents use the garden only for gardening. They
spent with gardening activities in an average dfors a week. Regardless what they are
doing in the gardens, all gardeners claim to hawventerest in social activities in the garden.
However, it needs to be organized events. Someegardndeed offer a wide range
of activities like the start of season festivitiggtherings over food or fire, educational
workshops, sports etc. Anguelovski (2003) consitlegse cultural events as network creating
events. Cultural events are supplemented by varamlicational workshops and lectures.
They are not only about growing food or composbagalso about beekeeping, food cooking
and preserving. Two gardens have a special overmiitking bread and gather regularly
for baking. One garden is even building a commukitighen.

Contrary to general situation there are a few gasdbat are exceptions from the individual
growing system: namely two urban community garddret are organized in the system
of “common gardening” and a few urban gardens #natexperimenting with both systems
of “common gardening” and individual beds. In theases high level of organization is a key
to success. Gardens must have rules about takimgyafathe garden, weeding, watering,
and harvesting otherwise everything fails. Thedesrware usually agreed during the first
meeting at the garden where all gardeners takegmattall can contribute to the decision
making process. After long discussions both gardeite “common gardening” system
agreed on “everyone can harvest what s/he wantgt.tlds system of harvest was very
unsuccessful. Although from the beginning gardemnere afraid that someone will harvest
all yields and nothing will be left for others (arsof “tragedy of commons”), the opposite
result was true. The main gardener in Kutdtey complained about a lot of vegetables being
spoiled. She said: “People are not harvesting. Breyafraid that someone will need it more
than they need”. The same problem is found in avotilban community garden in Pize
They also have common growing system. It showsdhatstem with too much liberty does
not work and rules must be set up in any case. lfanaxample from Zebra shows that when
an approach of liassez-faire type is used the problare faced. They have a common herbal
garden but because they lack the rules, it is raggering well and no one is harvesting from
the garden. An example of prosperous practice eaiolnd in Liberec. Founders here know
how important are the rules governing their aggegit One of them said: “They [meaning
gardeners] have some good ideas and they expdotd it, but this is our garden and we
will organize it in our way.” At the same time theynphasize the fact that it is interesting
(even enjoyable) for them to manage the urban camitgngarden and see how it prospers.

Findings suggest that although community gardems cdsiming to create a community,
it is not a community in Tonniesian understandihgssociation (Gemeinschaft). Community
gardens rather strengthen social networks amorgnutdlvellers and echo Ténnesian society
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(Gesellschaft). It is supported by attempts of peqursuing to get to know each other.
“We live in the same building but we have never rbefore. Only after meeting here

in the garden we talk and share our daily storiesernmwe meet on the street or in the bus,”
said one gardener from Kokoza.

People also help each other and share experiesesds and harvests. Often there is someone
more experienced with growing. “There is a womanowkmows a lot about herbs, how
to grow them and how to use them, therefore sladways giving us advices.” So they share
their good experiences and failures in growings wvhat Okvat and Zautra (2011) emphasise
as important element to create stronger tights éetwgardeners. In all of the gardens
it is common to water each other individual bedemwbomebody sees that it is dry.

Gardeners motivated of having an experience of mgm@wegetables often emphasized
relation to children. “I wanted the garden, so e&dra place to go with my kids,” a gardener
from Zebra says. Many gardeners are therefore esigghthe impact of experiencing the act
of growing vegetable or flowers for their childrefihey see where food actually comes
from and how nature works. As a result they alsange their habits: “The kid eats the veg he
did not like before but knowing it is from here lieen actually liked it.” (gardener
from Kuchynka).

Some of the gardeners originally come from a vélag small town and in a community
garden they seek a piece of land they want to lageeto. They are unable to get big harvests
from a small bed. One informant said: “A small baedans a small amount, but with a true
taste and happiness.” Often herbs for tea and spiacecooking are grown. “I have a passion
for Viethamese kitchen so | grow all these exotsbis that are hard to find in a shop”
(gardener from Kokoza). Strawberries, cucumbersatoes, zucchinis or pumpkins are also
often grown. More than 50% of the yields is useghtriaway and the rest is stored for later
or shared with friends, families and fellow gardsneA woman brought us a cake
with zucchini from the garden to try”, said one #@nina gardener.

Diaries with weekly records showed that direct sast having a garden are usually two
or three times higher than the estimated valudefarvest. When time is counted as a cost
too it clearly shows that having a bed in commurggrden makes absolutely no sense
from economic perspective.

Nevertheless gardeners claim to change their velgethiopping during the growing season.
Research by Sovova (2014) showed that allotmenlegars in Brno are able to produce 46%
of their fruit and vegetable needs. While reseaghiDutch community gardens
and the special position of prosumer (producer @nmtsumer in one person) that gardeners
have, Esther Veen (2015) found out that while irseksthey are able to produce enough
to cover 5 meals a week for a family in a seasozupthen they grow much less. Also they
spend much less time taking care of the garden.ginden in Zuphten seems to be more
similar to the Czech gardens. After the experieocgrowing their food in a community
garden gardeners prefer to shop local products €8oras in organic quality). Urban
gardening changed their previous shopping habitsmade me to think how it is to live
as a farmer” (gardener from Kuatka). As a result vast majority of investigated Gracban
gardeners would appreciate the opportunity to jmod production and consumption.
The garden is for them community supported agucalt

4 Conclusion

The findings explained through transition theorgwhvery ambiguous nature of community
gardens because reconfiguration of cultural dismEsjr production and consumption
behaviours (as already cited Geels, 2015; Turnhetiral 2015) is happening there. Most
probably community gardens are an early stage radviations which has not anchored into
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dominant food production-consumption regime yetamy way. Nevertheless community
gardens play an important role in urban food systesunally not through the amount
of harvest but through experience of growing foself. Based on this experience the actor
of urban gardening prefer local food when buyingey also appreciate the work of farmers
much more since they have an experience with #&esviwith soil. Although typical
community character is not present in the urbanmsamty gardens, common activities such
as common work days in the garden, fire and foothegangs, workshops and lectures
contribute to strengthen social networks among rurgardeners compared to other urban
dwellers. The activities of these people demonstiedtures of a new social movement. Such
a new social movement is considered as an innavagiement challenging established
practices in the cities. It means urban commugiydens have definitely the potential
of starting the transition towards more sustainaiiles.
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Abstract: The article analyses monthly data on trade inydaioducts, concentrating on exports
and imports among the EU states (intra-EU) andcallntries outside of the EU (extra-EU)
from 2004 to 2015. The analyses show that impoftsmidk and milk products (not butter
and cheeses) within the internal EU market (intt-Ere seasonal, import volumes increased
especially between April and July. Regarding tleadrof trade in milk and milk products, imports
from extra-EU are generally fairly flat, while exp® to extra-EU are steadily growing, even
though the price of exports falls. There is alsoréase in volume of milk and milk products
imports and exports within the EU. Especially coiast of EU-12 increased imports of raw milk
and exported dairy products with higher added value

Key words: Milk, dairy products, foreign trade, EU, seasayakxport, import.

JEL classification: Q12, D24

1 Introduction

The EU abolished in spring 2015 milk quotas whield been in force since the 80s of the last
century. So farmers can now produce milk at thdeagure. Nevertheless, together
with the Russian embargo on imports of dairy préeslfcom European countries and the
decline in demand from other parts of the worldedt to a significant drop in prices in the EU
member states. Current Russian government polidgcagsed on protecting its agricultural
market and supporting primarily domestic productgmwth (Maitah and Smutka, 2016).
Global dairy markets continue to struggle in theefaf weak import demand and excess
supplies in 2016. Milk production during 2015 amangjor suppliers expanded by 1% over
the previous year what was a sharp correction fileenhigh 4 percent growth registered in
2014 (USDA, 2015).

Before the Russian embargo in 2014, there weree gignificant trade flows with milk
and milk products between the European Union aadrinssian Federation. Import to export
ratio of Russian foreign trade with milk and milkoducts decreased from 47.6 % to 8 %
between 1991 and 2001. Then, it increased to 2922011 (Svatos et al., 2014). Russia has
been a net importer of milk and milk products frtra EU.

Bojnec and Ferto (2014) analysed the export cornpstiess of dairy products

of the European Union (EU) countries (EU-27) omariEU, extra-EU, and global markets,
using the revealed comparative advantage index the2000-2011 period. Their results
indicated that about half of the EU-27 countriesehhad competitive exports in a certain
segment of dairy products. The results differeddwel of milk processing and for intra-EU

and extra-EU markets, and did so over the analysads. The question is, if the EU
producers could be competitive even in time of maiikis, which press the dairy prices down.
The export subsidies will be no more solution as BU made a proposal for the Nairobi
Ministerial Council meeting in December 2015 whislould, inter alia, set an end date
for export subsidies at the end of 2018 (WTO, 2015)

Weber et al. (2013) noted that seasonality is baogimcreasingly important for international
prices due to higher shares of grassland based pmdkluction. It can also be shown
that the time lags in which price changes are phssebetween the different levels differ.

175




Agrarian Perspectives XXV.

WFry A 5. ..s$

Thus, within the supply chain of milk and milk prexs there exist price asymmetries. And
kind of negative trend or event related to EU madan affect the structure and value of the
EU trade. Too high level of dependency on the EUketadoes not provide enough stimuli
for its inter-regional development (Smutka et 2015).

The main objective of this article is to find ouh&ther the dairy exports within and outside
the EU are really increasing, which factors affeeind which countries contribute to changes
in dairy foreign trade. The authors also want tdrads the problem of seasonality in dairy
trade as well as the problem of obstructions terivtional trade.

2 Materials and Methods

This article analyses monthly data on trade inydaroducts, concentrating on exports
and imports among the EU states (intra-EU) ana@lintries outside of the EU (extra-EU)
from 2004 to 2015. The database of Eurostat bydarahinternational Trade Classification
(SITC) was used. Main 3 groups of dairy productsenanalysed:

1. Group 022 — Milk and cream and milk products othan butter or cheese
2. Group 023 — Butter and other fats and oils derivech milk
3. Group 024 — Cheese and curd

The analysis focuses on the decomposition of the series for the individual components
of the movement of time, namely the descriptiontlué trend and periodic fluctuations.
If the time series contains a periodic variatidmert there is mostly a seasonal component.
Seasonal fluctuations largely hide the main dicectf development, so seasonal adjustment
is subsequently calculated, the aim of which isetominate the seasonal component
of the analysed time series.

The interval time series can be summarised usirg ahthmetic mean. The seasonal
fluctuation can be confirmed from the graphic dagpin the series and it has a constant
character (i.e. with the change of main trend dgwelent stays its size essentially
unchanged).

The graphic way is represented by the box plottsh#@ box plot is a graphical summary
of data that is based on the computation of theiamednd the quartiles, Q1 and Q3.
The boxes (full rectangles) are drawn with the eofdthe box located at the first (bottom
side) and third (top side) quartiles. A horizonliak is drawn in the box at the location
of the median, a diamond in the box representsatitametic mean. The “whiskers” are
drawn from the ends of box to the smallest andelstryalues inside the limits, which are
computed as 1.5 multiple of interquartile rangeR¥QQ3 — Q1). Finally, data outside these
limits are considered outliers, which are showrhwiite symbol of small circle.

For each month, it is possible to determine thaiemlof arithmetic means, which may
be different from each other. Likewise, it can lssuaned that the means for particular years
may differ from each other, which would mean thaiven time series has a trend which can
be subsequently expressed by a trend function. ther assessment of conformity
or differences in mean values can be used a nal#tgve test, namely analysis of variance,
which is aimed at verifying of conformity or staitally significant differences in the mean
values.

In the case of assessing the impact of severabrigcthere is used multi-factor models
of analysis of variance (Seger and Hindls, 1995)ll Nypothesis, which is verified, states
that all means in particular series are identical, HO: p1 = p2 = u3 = ... = pk. Then

alternative hypothesis assumes that there is at te& pair of means, which are not equal
each other. Null hypothesis can also be interpretedhe effect of sorting factor was not
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demonstrated. The entire test procedure is uswdiiigen into a table that clearly shows

the decomposition of the total variance. The tetaliance, in the case of simple sorting

analysis, is decomposed into two parts, on theamad between classes (it characterizes
the effect of factor on the given character) anel tésidual variance (it characterizes just
effect of random causes). The test statistic “Fs thee form:

_ variance between classes
residua varianci . (1)

F

Statistics F has, with validity of the null hyposig F-distribution with degrees of freedom
(k-1) and (n-Kk). If the value F exceeds thetical value of F-distribution, the null
hypothesis of the conformity of means is rejectddthe null hypothesis is rejected,
it is necessary to decide, which samples are sogmifly different from each other and which
are not. This is done by multiple comparison meshdifering conditions of use, the rate
of risk control of the first kind error and strehgif test. The most commonly performed are
paired comparisons, i.e. the comparisons of pdirm@an values. These are also widely
represented in statistical programs. Among the kmetvn method of paired comparisons
belongs Tukey HSD test. Tukey HSD test is modifiedthe case of unbalanced sorting.
It has been proven that applies these equationd€|]AROQ07):

11 1 .
P{|Y.—YJ.|<Sq@nk,a E(HJrF] fof all |,J}21—a.

J

(2)

If there is obtained

‘yi. _yi-‘ >qu,n—k,a l[i +i]’

2(n, n

3)
the hypothesis of equalifyi = yj can be rejected.
The statistical program “SAS” was used for datecpssing.

3 Results and Discussion

The seasonality and the difference in the volunfamports and exports within each month
were analysed and changes in these variables lettfebn the month and from year to year
were identified using analysis of variance. The | nlaypothesis of identical means
in the months and years was rejected (see tabdesl ). Variability of the model (first row
in the tables 1 and 2) represents the combinedctefié annual and monthly impacts
on the value of indicator. The second row (residwaiance) represents the effects of random
influences.

Table 1. Results of analysis of variance for milkQ22) import at the intra-EU market (in 100 kg)

Variability (import) DF * Sum of Squares Mean Square FValue Pr>F
Model 22 3.0085936E14 1.3675425E13 70.37 <.0001
Residual variance 121  2.351618E13 194348595147

Decomposition of model
month 11 4.2198504E13 3.8362276E12 19.74 <.0001
year 11 2.5866086E14 2.3514623E13 120.99 <.0001

Source: own calculation using Eurostat data; * degge of freedom
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In the tables 1 and 2 are also assigned the dectigms of model variabilities according
to particular factors i.e., it specifies the infhee of the month (month row) and the influence
of annual changes (year row). From the resultbentables, it can be derived that the seasonal
components are statistically significant as deteeailevel of significance (Pr or p-value)
is less tham = 0.05.

Table 2. Results of analysis of variance for milkQ22) export at the intra-EU market (in 100 kg)

Variability (export) DF  Sum of Squares Mean Square  F Value Pr>F
Model 22 2.6190285E14 1.1904675E13 66.67 <.0001
Residual variance 121 2.1605973E13 178561760130

Decomposition of model

month 11 4.4731366E13 4.0664879E12 22.77 <.0001
year 11 2.1717148E14 1.9742862E13 110.57 <.0001

Source: own calculation using Eurostat data

The analyses show that imports of milk and milk ducts (not butter and cheeses)
within the internal EU market (intra-EU) are seadpmmport volumes increased especially
between April and July (see Figure 1).
Fig. 1. Seasonality of milk (022) imports intra-EW(in 100 kg)
Distribution of EU28
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Source: own calculation using Eurostat data
For exports of milk in the EU28 (intra-EU) has alseen observed seasonality, but not

so strong. The reason may be that some EU-countingsort more than export
to the European market (net importers).

Authors also calculated the seasonality for datauro (€) value. The course of seasonality
in both cases (import and export) was almost idahts the results for seasonality in mass
value (kg).

Regarding the entire EU28, from 2004 to 2011 theuahvalues of intra-imports increase,
from 2012 to 2014 stagnate and regrowth occurr@dirb (see Figure 2).
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Fig. 2. Development of milk (022) imports intra-EUin analysed period (in 100 kg)
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One of the most important players at the EU milkkatis Germany. It is also an important
partner in foreign trade for the Czech Republicg@&ding German foreign trade, it is clearly
seen that, especially in 2014 and 2015, import i as raw material from other member
states was increasing. An increase of 7.39% in 2044 recorded compared to 2013
and in 2015 an increase of 11.9% compared to 2@b4 (@nd 287 mil. kg per year
respectively) was seen (see Figure 3). In contrd, exports (intra EU) of products
with higher added value, such as butter, signiigancreased (11.5 mil. kg in 2014 and 11.8
mil. kg in 2015; see table 3).

It corresponds with the data of Czech dairy foreigarde. Exports of Czech milk as raw
material have increased, rather than dairy prodwits higher added value. These contrary,
are increasingly imported. Czech farmers sold phatheir milk production abroad, because
there received a higher price. But foreign daifiesught a part of the milk in the form
of products back to the CR (see table 4). The tiegubalance of agrarian Czech foreign trade
of dairy products (after deduction of raw milk) frem 2009 negative, but had once been
positive (e.g. in 2000 of CZK 4 billions).

Fig. 3. Imports (intra-EU) of milk (022) to Germany (in 100 kg and €)
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Source: own calculation using Eurostat data

179




Agrarian Perspectives XXV.

WFry A 5.

Table 3. Value of butter (023) exports (intra-EU) fom Germany (in 100 kg and €)

in 100 kg in euro (€)

Year Mean Std. Dev Mean Std. Dev

2004 51915.167 13918.9800; 15582374.1  4094925.99
2005 52329.333 10658.3967| 15540623.5 3154462.94
2006 52437.417 9391.1902 14764158.0 2553563.69
2007 63102.250 14460.1924| 20907733.4 6827015.47
2008 74340.500 19170.6829] 23312525.6 6154085.32
2009 65476.750 11030.2393] 17994170.4  3567134.26
2010 86356.333 27738.5273 28759827.0 6958682.32
2011 79870.500 11943.4621) 32790753.4  4432772.23
2012 91110.083 16113.0210 31014993.9 6603764.44
2013 110138.333  12145.0513 41620811.2  3343287.89
2014 114948.083  11729.5717| 42124491.7 5643371.49
2015 117748.833  15100.1214  38798928.5  4814587.87

Source: own calculation using Eurostat data

For example, nowadays farmers from the Pilsen refwest Bohemia) are supplying at least
a quarter of milk production to the Bavarian dari@hich are regarded as rescue. They have
contracts with them for five to seven years, whick automatically extended, buyers pay
accurately and fulfil all their promises. Moreovéney offer the same prices in Bavaria
as in the Czech Republic or slightly higher, deie® are not compromised yet, even if there
is the milk surplus in Europe.

Table 4. Imports of dairy products into the CR (kg)

Item 1. quarter 2015 1. quarter 2016 Difference Grath (%)
Milk ... (022) 18.12 mil. 20.70 mil. 2.58 mil. 14.2
Butter (023) 5.34 mil. 6.68 mil. 1.34 mil. 25.0
Cheese (024) 21.30 mil. 23.25 mil. 1.95 mil. 9.2

Source: Czech Statistical Office, 2016

In the case of the Netherlands, restricted impafrtgilk (022) within the internal EU market
took place between 2011 and 2013 significantlyyas a decrease by 10.45% on an average,
but in 2015, on the contrary, the volume of milkpionts increased by 2.49%.

A more significant increase in milk import volumess observed e.g. in Poland, which
in 2013 grew imports by 51.26% (from 21.13 mil. teg31.96 mil. kg). Since then, imports
moved at an average level of 36.5 mil. kg. Convgrselovakia has a slightly increasing
trend especially when the volume of milk importsamerage annually increased by 1.53%.
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Fig. 4. Export of milk and milk products (group 022 outside the EU (in 100 kg and €)
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Source: own calculation using Eurostat data

Despite the embargo on the export of milk and miéducts into Russia, the export of milk
and dairy products is growing, even though theepoicexports falls (see Figure 4 and 5).

Fig. 5. Growth coefficients of milk and milk produds (group 022) export outside the EU (extra-EU)
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Source: own calculation using Eurostat data

In 2015, the volume of exported milk and milk protiu(022) increased by 9% compared
to 2014, while the price fell by 13.4% over the \poeils year (see Figure 5). The reason
is probably connected with a problem of milk overhrction placement on foreign markets
outside the EU.

There is an interesting situation in group 024eeades, where in 2014 was an annual decrease
of exports in kg by 8.4%, which may be explained thg embargo on food imports
into Russia. The situation stabilized in 2015 amel volume of exports of cheese remained
at the level of 2014, while the price per kg of ebe exports outside the EU decreased
of 3.3%. Butter exports outside the EU (group O&3)ne of the ways how to get rid
of the excess of milk fat. Significant increasesexports are obvious in Denmark (30%
in 2015), Ireland (66% in 2014 and 129.5% stremytwth in 2015), the Netherlands (105%
increase in 2015) and G.B. (44.5% growth in 2085ight increase in exports outside the EU
can be observed in Germany, although in this dageanly about one tenth of the amount
that is exported into the EU internal market (irftd). Conversely, in case of France, Poland
and Finland the reduction of butter volume for expmutside the EU was seen in 2015
(see table 5).
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Table 5. Export volumes (in tons) of butter (groupd23) for external markets (extra-EU)

Country 2010 2011 2012 2013 2014 2015
Czech Rep. 68,68 86,05 60,82 51,57 33,83 11,33
Denmark 821,96 1036,02 1067,90 115283  1102,73 143228
Finland 148422  1317,08 148033 149131 1253,88 616,38
France 218588  2322,09 2576,79 2861,85 3087,75  3051,95
Germany 1786,01 976,09 847,09 798,24 966,24 104188
Great Britain 252,68 227,12 249,67 124,18 31273 452,05
Ireland 678,37 522,82 608,51 491,59 818,22  1878,02
Italy 18,27 19,15 17,23 22,03 28,53 4354
Lithuania 54,42 18,21 53,59 168,42 63574 410,09
Netherlands 351420 2389,30 211623 167929 213545 438433
Poland 254,22 32228 249,70 247,68 267,23 210,56
Sweden 53,33 21,20 67,34 4,32 19,88 0,24
Slovakia - 21,50 1,30 0,50 5,05 5,08

Source: Eurostat

It corresponds to results of Bojnec and Fert6 (204Ho0 state that Belgium, Denmark,
France, Ireland, and the Netherlands are old Elddlmtries with competitive dairy exports
(from the lowest to the highest according to theeleof milk processing). The majority
of the new EU-12 countries have faced difficulties maintaining their level of export
competitiveness, at least for some dairy produstsraarket segments. The more competitive
EU-12 countries in dairy exports were the Baltiat& (Estonia, Latvia, and Lithuania)
and Poland. The duration of export competitivenégfered across the dairy groups
of products according to the level of milk procegsiindicating the importance of dairy chain
product differentiation for export competitivenesand specialization. The export
competitiveness of the higher level of processetk mioducts for final consumption can
be significant for export dairy chain competitivea®n global markets.

Also Spika (2013) states that the competitive environmeithithe Czech dairy industry
is slightly concentrated with greatly heightenedanpetitive relations. The vertical business
relationships within dairy supply chain can be ¢desed as the weakness of the Czech dairy
industry. The results afechura et al. (2015) shows that in the period f&2®3 to 2012 was
the European milk-processing market characterizesbime degree of market failure or abuse
of market power. Focusing on the differences antedgcountries they could specify a group
of countries with high oligopoly market power: Aual Hungary, Finland and Portugal.
The mark-up of dairies increased in Austria, thec@zRepublic, Germany, Finland, Hungary,
the Netherlands, Poland, Romania, Sweden, Slovand Slovakia in the analysed time
period. The development of relative mark-up was neated with the development
of the market situation. In particular, they cotildd similarities between the development
of relative mark-up and technical efficiency, whicbuld be associated with the use of milk
processor capacities. Moreover, the developmemelative mark-up power was influenced
by government instruments such as milk quotas. ifpaty, the mark-up increased
in the years of strong release of the quota.

4 Conclusion

The EU exports about 12% of its milk productiontiie form of various dairy products.
Authors of this article think that this share witrease further as EU production grows faster
than domestic consumption. Hence, improved markeess in third countries is crucial
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for this sector, which is now affected by CAP chesyg/VTO negotiations and global reduced
demand.

Results show that foreign dairy market for the EU@®Bether within or outside the EU,
is quite significantly influenced by seasonalityedarding the trend of trade in milk and milk
products, imports from extra-EU are generally faiflat, while exports to extra-EU are
steadily growing, even though the price of expdalts. There is also increase in volume
of milk and milk products imports and exports witlihe EU. Especially countries of EU-12
increased imports of raw milk and exported daiydoicts with higher added value.
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Abstract: Uzbekistan has huge opportunities, offering a e for a considerable economic
development. Among the other sectors, agricultlagspa specific role in economic development
because of its significant share in total employteerd GDP. The aim of this paper is to analyze
main sectoral changes in GDP (agricultural, indalsind services sector) that occurred during
last two decades, and to investigate the relatipnbletween GDP and agricultural growth
in relation to the value added in agriculture. Tdpecial attention is devoted to the position
of agricultural sector that may positive influent®e support economic development and food
security in the region. The results indicate magmds in economic development, and point that
agriculture still dominates in terms of employmeritloreover, a significant reduction
of agriculture’s share in GDP is to be expectedthe future, while the shares of industry
and services increase.

Key words: agriculture, economic growth, structural chandggshekistan

JEL classification: Q01, O11, 013

1 Introduction

Agriculture was the main economic sector in Uzhbkisemploying 43% of the total
population with the share of 36% of gross domegstaxiuct (GDP) in 1991. Currently, 27%
of the population are employed in agriculture aelted field, and its contribution to GDP
isonly 17% (Figures 1). GDP in Uzbekistan, adlwas the production of agricultural
products, is increasing year by year in a stablaneg as a result, the economy is meeting
sustainable growth during the last ten years.

However, remain some issues concerning agricultpratuctivity and growth. Scientists
tried to answer questions like “What is the relasioip between agriculture and economic
growth? “What are the main constraints for the tlgwment of agriculture sector?”.

Following the classical analyses (Kuznets, 196Im3ik et al., 2015), several contributions
of agriculture to overall economic growth and dewpehent are usually acknowledged.
There is, of course, the direct contribution thatirzcrease in agricultural value added GDP,
which, once expressed in growth rate, is propoalida the sector’'s share of the economy;
however, this accounting relationship does not ymgausality as agriculture value added
and GDP evolve simultaneously.

The generation of a surplus, i.e., resources thathe exported from agriculture to the rest
of the economy to support the process of developmsgems much more important
to explain a potential causality from agricultutal general economic growth (Svatos et al,
2014). It follows that agricultural growth can foranprecondition for the release of labor
from agriculture to the rest of the economy.

Growth in output of tradable farm commodities camtdbute by either substituting food
imports or increase exports. Finally, agricultuseai source of raw materials for several
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industrial subsectors that can therefore potegtidenefit from agricultural growth.
This argument appears most important for countitesarly stages of development, because
the textile, food processing and other agricultyrbhsed industries require little technology
and physical capital but are relatively labor isigr, and hence “fit” the resource endowment
of these countries particularly well. In additiatevelopment of agricultural trade may cause
to the development of local producers. The increpsbpportunities for the agro-trade
increase the competition for domestic producersa€¢®et al., 2009).

Another reason why agriculture might benefit fromnfarm growth is that agricultural

growth depends largely on the provision of “moderifiputs and technology

from the industrial sector (Hwa, 1988). Consequentirowth generating technological

change in the manufacturing sector can spill oeeagriculture and hence cause growth
in that sector (Gemmell et al., 2000).

In terms of income gap between agriculture andratbetors of the economy studied through
the agriculture index value of Eurasian countriesnfribution of agriculture to GDP, the
share of employment in agriculture, agricultureueahdded per worker and the share of rural
population) and low GDP per capita (BeneSova e2all6).

There is also another issue, labor force in agudce) which plays an important role
in the development of the economy. Increasing efléor force may bring self-employment
in rural areas. However, it may decrease. Declinelabor force within agriculture
is considered as a side effect of the continuosisueturing of the agricultural sector (Buchta,
2011). The future perspectives of agrarian employmsll depend on the rate of the sector
modernization, the enhancement of human capital d&nel diversified utilization
of the internal development potential of the r@@bnomy.

2 Materials and Methods

The data is analyzed over the 1991-2014 periodmFi®91-2004 the general tendency
of economies has fluctuated. From 2004, agricultsyatem in Uzbekistan changed to new
stage, with acceptance of the Law of the Repulflidzbekistan on the farming. Therefore,
some analyses are done for 2005-2014, that hawwnera tendency of growth. As a data,
it's used specified issues provided by the WorlshiB&UN COMTRADE, FAOSTAT, State
Committee on Statistics of the Republic of Uzbedasand other international organizations.
Numbers are described in US dollar current priaes$ some figures in US dollar constant
2010.

In order to analyze the contribution agriculture faconomic growth, we first observe
the relative contribution agriculture for economgiowth in Uzbekistan. Here, it is observed
the share of agriculture in GDP, and annual growils sector in it. We also use
the comparative analysis to find out the coeffitidmetween agriculture and economic
development. This method is supported descriptatsstics analysis.

3 Results and discussion

3.1 Agricultural Development in Uzbekistan

Uzbekistan is one of the major countries in thet@émsian region in producing agricultural
products. Particularly, the leadership of the count the gross collection of fruits
and vegetables is clearly marked: its share in vaame of fruits collection makes about 4/5
of total production in the region.
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GDP in Uzbekistan, as well as the production oficadpural products, is increasing year
by year in a stable manner as a result of economiorms being carried out
by the government.

During the short period of independent developmemijor reforms were implemented,
allowing almost entirely diversifying agriculturadector and providing the population
with main food crops, as well as establishing largeimes of production.

The comprehensive measures helping to steadilgaser the export potential of the sector.
In recent years, Uzbekistan has become a majorexpaf high quality and competitive fruit
and vegetable products. Over the past 10 yearsydheane of processing of vegetables
and grapes increased by 3.5 times, including timmex fruits and vegetables by 2.5 times,
dried fruits — 4times, natural juices — 7 timesor®l than 16% of total production
of vegetables and grapes are processing. Curremtigre than 180 types of fresh
and processed fruit and vegetable products areréxgolts share in the structure of exports
constitutes more than 73% (MFA, Uzbekistan 2015).

The main driving factors of the economic growth evéine high rates of economic activity,
which have been largely explained by liberalizatiorforeign economic activity, and faster
development of export capacity, large-scale invests) into the economy, and gradual
improvement of its composition.

Another important driving factor behind economicowth is external demand (Olimov

& Fayzullaev, 2011). During the years of indeperde(l1991-2014) years, GDP increased
by 4.5 times, while exports grew by four times, Mhihe population increased 1,5 time.
The growth of exports was facilitated primarily imgreasing the exports of non-commodity
goods and products with high value-added (i.e.s @rd transportation services), which
in turn allowed for a current account surplus.

Furthermore, a number of agricultural issues weettavmention. Land remains still low level
of productivity. About 49 percent of irrigated lantlave different levels of salinity, which
plays an important resource in agriculture of tbertry. More than 23 percent of the cropped
area is included in the category of low qualitydastill are not widely using energy-saving
technologies and modern irrigation systems suitdble the local climatic conditions.
As a result, and productivity remains low (exceyati).

3.2 Structural changes and factors of agricultural development

In terms of developments over the time, the shamegaculture in GDP has been declining
from 36% to 18%, showing a definite downward tremtile the industry and service sectors
grew much faster than agriculture, and the couistrgoing for industrialization. However,
volume of agricultural products increased twiceimyithis period (Figure 1).
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Figure 1. Share of sectors in GDP of Uzbekistan (%)
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If we look to structure of GDP of Uzbekistan, so &agricultural sector was dominating
in the sphere of real production in Uzbekistan. ideer, due to implementation of structural
reforms during 1991-2014, the share of agricultaesitor in GDP declined from 36% to 18%
while the share of service increased from 26% t@ 4lhdustry is fluctuating during 1991-
2010 due to macroeconomic policy, but it remairmsiad 33%.

Figure 2. Agricultural and GDP growth in Uzbekistan (%)
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In figure 2, it is shown that there is a close tieteship between GDP growth and growth
of agriculture value added in Uzbekistan. From 18911997, GDP growth was depended
on agriculture. During this time, agricultural aGdDP growth fluctuated between -11 to 5%
growth. In the early years, GDP and agriculturabwgh fluctuated. That means when
the price of agricultural productions changed ie World market, it affected to the national
economy. In this period there was low demand foicafjural commodities, while the sectors
of industry and service risen sharply. In the lgsfrs, beginning from 2009 GDP
and agricultural growth are steady and still haedae connection (Figure 3).
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Figure 3. Correlation between agriculture value adéd and GDP in Uzbekistan
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The results show that there was a close relatipneeiween GDP and agricultural value
added in Uzbekistan during the last two decadesnEimple coefficient of correlation shows
a very high relationship between GDP and agricelttegaching 0,97.

Interestingly, during the financial crisis, stagir008 the volume GDP and of agriculture rose
rapidly. Almost value of agriculture increaseddtgpacity over the previous years to 5,4 bin.
USD in 2008, while GDP rose to 27,9 bin. USD atsame period.

3.3 Peculiarities of agricultural labor development in Uzbekistan

Agricultural and rural development are integral ametessary components of sustainable
development. Increased farmers' incomes and higlgecultural workers' wages create
increased demand for basic non-farm products andces in rural areas. These include:
tools, carpentry, clothes, processed food bougbtnfrroadside kiosks. These goods
and services are often difficult to trade over lotigtances. They tend to be produced
and provided locally, usually with labor-intensiveethods, and so have great potential
to create employment and alleviate poverty.

From figure 4, it can be seen that labor force gbékistan is increasing. Among the types
of economic activities in employment agriculture lsading with the share - 27.0%,
then industry - 13.6%, trade - 10.4%, constructi@m%, education 8.4% and others in 2015
(SCS, 2015).

Usually, agricultural employment kept steady arouti® until 2008, but the situation
changes from 2008, and the opposing trends shahmgping down from 38% to 27%
in 2009. In the past a few years, the number gh#ir decreasing.

Figure 4. Agriculture labor force in Uzbekistan
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During 2008 and 2012, agriculture employee risiogk]y from 3.18 million to 3.55 million,
but the percentage of agriculture employee desceriden 27,5% to 25,2% as the job
generation in the other sectors grew much fastar #griculture labor force.

There are 3 phases of the growth rate trend ofrlédrae in agriculture during 2005-2014.
The first phase from 2005 to 2008, the labor fagyo@wth rate decreased from -3% in 2005
to -1% in 2008. The second phase from 2008 to 2@id,growth rate of the labor force
in Agriculture is fluctuated from -7% in 2009 to 8% 2011. The third phase from 2012
to 2014, the labor force growth rate is more siadd around o and 1%.

The rise of share of agricultural labor force iplained with the quickly increase of rural
population (Shukurov, 2015). More paid employmespartunities were available for women
in the relatively industrialized regions of Uzbekis. Moreover, the new adopted law in 2012
on Family business has given the opportunity tcarage family members to become
an official worker. Also, it is positively affectetthe housing construction program in rural
areas.

A particularly important issue, which the Governinairaws attention, is to increase
employment in rural areas through the creation efw njobs, additional handling,
and processing, storage of horticultural produtis.expansion of services.

Consistently the welfare of farmers and rural restd improved by diversifying production,
growing more crops more efficient that leads tohkigyields of agricultural producers.
In this regard, there are some positive resultsichwishould be strengthened and further
developed.

Table 1. Trends in GDP per capita and agriculture alue added per worker in Uzbekistan
(constant 2010 US$)

Years 19921994 1996|1998 2000 2002 2004, 2006, 2008 2010, 20122014/ 2015
GDP per capita 848 748 727 7[7813| 860 | 943 |1057/1228/1377/1548/17491857

Agriculture  valu
added per worker

1316| 1309| 1256| 1355/ 1453 1596/ 1869 2090 2268/ 2561 2949| 3426|3697

Source: World Bank, 2016

From table 1, it can be seen that agriculture vadeéed per worker (AVAPW) is always
higher than GDP per capita (GDPPC) in UzbekistdratTmeans agriculture is sill has big
contribution to income creation in Uzbekistan. Whiea proportion of between AVAPW and
GDPPC was 1,56 in 1992, then it arisen to almosh 2015. This means growth rate
of AVAPW was higher during this period. Interestings negative effects of financial crisis
did not affected to growth rate of AVAPW beginniigpm 2009, while growth rate

of GDPPC declined to 1-2% annually.

Generally, connection of AVAPW and GDPPC can béistlidividing into four part. During
1992-1996 years, both AVAPW (from -6% to -2%) anBR¥C (from -13% to 0%) had
negative growth rate. From 1996 to 2003, averagewiyr rate of AVAPW (3-5%)

and GDPPC (2-3%) were normally. Beginning from 20@4il 2008 growth rate of GDPPC
(6-8%) was higher than AVAPW (4-6%). However, dgrid009-2015 growth of AVAPW
(6-8%) overcame growth of GDPPC (5-7%).

4 Conclusion

During the study, it is found that economic growds a positive connection with agricultural
growth in Uzbekistan. The share of agriculture DR>decreased almost for two times, while

agriculture value added doubled.
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The structure of the gross agricultural productcisanged. It occurred especially due
to the rapid growth of food products and declinthg share of cotton. Major reforms were
implemented, allowing almost entirely diversifyirgricultural sector with adopting new
farmers system and providing the population withmfaod crops, as well as establishing
large volumes of production.

During the financial crisis agricultural productibas not suffered, almost value of agriculture
increased its capacity over the previous yearslew&DP growth rate declined up to 1-2%
annually. It is concluded that agricultural prodostin this period was more sustainable than
economy in general in Uzbekistan. It is connectath vinighly demand for agricultural
productions in the region and growth of the coustpppulation.

During this period agriculture employee rising diyc which one of the factor of economic
development. However, growth rate of labor force aigriculture is still unsustainable.
Agriculture value added per worker is always higttean GDP per capita in Uzbekistan.
That means agriculture is sill has a big contritnutio income creation in Uzbekistan.

However, still remain problems overall technicatldachnological lag in updating the fixed
assets and technological equipment, poor implertientaf information and communication
technologies in this field and low level of produity of land due to salinity in the some
regions.
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Abstract: The presented paper is focused on an analysieehfouse gas emissions in livestock
production in the Czech Republic. The primary otiyecof the paper is to quantify the amount
of greenhouse gas emissions produced in beef chteding (dairy and meat breeds),
pig breeding and poultry breeding. A secondary abje of this paper is to compare greenhouse
gas emission production volumes across individaelass of livestock production and to evaluate
the development of the emission volumes produaeduding determination of the contribution
of livestock production to the total amount of esiosis produced in Czech agriculture. The data
set is derived from publicly accessible databases/igged by the Czech Statistical Office
and the Ministry of Agriculture of the Czech RepoblThe methodology will be based
on the conceptual model known as MITERRA-Europejctvhis partly based on two models,
namely the CAPRI (Common Agricultural Policy Regiised Impact) model and the GAINS
(Greenhouse Gas and Air Pollution Interactions &ythergies) model. Based on the above
mentioned models, indicators of feed conversion @esigned and the development trends
of utility directions of concerned sectors are asgeed. Finally, the area load, as a measure
of the degree of concentration, is determined rieoto take into consideration the different types
of breeding, especially intensive and extensive howd. Based on the available database,
the greenhouse gas emissions are quantified, takitog account specifications of individual
breeds in the Czech Republic. The results allow pammon of greenhouse gas emission
production volumes among different breeds in theinmsectors of livestock production.
At the same time, quantification of the share afegthouse gas emissions of livestock production
in the overall greenhouse gas emission volumeh®fQzech agricultural sector is carried out.
The results show certain degree of responsibility eesulting moral aspects in implementation
of the environmental policy, as a necessary partthef EU Common Agricultural Policy
adjustment, which is a future challenge of intgtigand sustainable food production. The results
of the presented paper show the effects of the @GABlementation at the level of livestock
production in the Czech Republic and associateddymtion of negative public goods.
The subsequent assessment is a precursor for paidifi of the future agricultural policy
in the form of an environmentally responsible agjtieral policy.

Key words: Greenhouse gas, emissions, livestock, emissidarfaszpnversion ratio, agriculture

JEL classification: Q15, Q53

1 Introduction

Production of greenhouse gases is, or surely hoa §me or long-term horizon will become,
a very serious challenge with which people will @d@ cope. The total production has been
rising in an enormous way on a long term basis,amdrding to the Intergovernmental Panel
on Climate Change (IPCC, 2006) it is just greenbogeses that are responsible, in a major
part, for climatic changes on the planet, and aar@sting fact is the structure of origin
of the global production of these gases. In genieral possible to state that the transport
sector bears primary responsibility for productiof greenhouse gases, nevertheless
a significant part of this volume is produced aisathe agricultural sector, where animal
production is the main producer. The paper is yesetly focused on an analysis
of production of greenhouse gases (mainly.C@ethane and oxides of nitrogen) just
in the sector of animal production of the Czech uddip, the primary objective being
to quantify the quantity of greenhouse gases gésemaithin the framework of the breeding
of both meat and dairy cattle, pig breeding andltppibreeding. A secondary objective
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is comparison of gas production among individuat@es and evaluation of the development
of the volume of emissions produced by animal petida, including determination
of the contribution of animal production to the aoemissions of the agricultural sector
of the Czech Republic.

2 Materials and Methods

Achievement of the objective set out is conditiobgdacquisition of background data, which
represents, in a given case, sectoral indicatarsnfdividual sectors of animal production
in the Czech Republic and this data set consiségygfegated indicators of animal production
(numbers of animals, slaughter quantity figureaughter weight, etc.) in the form of time
series with a yearly periodicity from 1998 (occasilly only from 2000) to 2014. The total
scope of the background data includes 245 obsenstiThe data set is generated
from the publicly available database provided kg @zech Statistical Office and the Ministry
of Agriculture of the Czech Republic, and the golut will be subsequently based
on the concept model MITERRA-Europe, which is pabihsed on models CAPRI (Common
Agricultural Policy Regionalised Impact) and GAINGreenhouse Gas and Air Pollution
Interactions and Synergies). (Lesschen et al, 20tig above mentioned approach is applied
to construction of fodder conversion indicatorgsitised for specification of useful directions
of the concerned branches, and last but not leasidtermination of indicators of the area-
wide load as an indicator of the rate of concemmnatfor considering various types
of breeding, especially in the dividing into twaogps - intensive and extensive. The above
described approach serves also as the base foecgidrg quantification of the “conversion
ratio”, serving for expression of the so-called &sion factor, which is decisive
for production of given gas at a particular catggofr animal production. The methodology
characterised was used in similar studies, see(leegschen et al, 2011), (Monteny, 2006),
etc. The deriving of the emission factor can be aestrated by using an example according
to the equation (1), (IPCC, 2006), nevertheless iappropriate to point out that thanks
to the necessary inclusion of a specific constdm derived relation is only valid
for derivation of the emission factor at metharir nitrogen and carbon oxides
it is necessary to transform the specific constaan adequate manner.

EF; = VS, % 365 x B; x 0,67 x ZCFJ-k x MSj,
7 1)

Where:

EF;  annual emission factor (kg) for animal tyipe

V5; daily VS - volatile solids' excreted (kg) for animal tyge

B; maximum gas production capacity*(ky of VS for manure produced, by animal tyipe

CFi  conversion factors for each manure managemergraysby climate regiork

M55 fraction (%) of animal type's manure handled using manure sysfem climate
regionk

11 volatile solids are the organic fraction of tosalids in manure that will oxidize and be driverf ghs
at a temperature of 600°C.
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The above equation (1) further serves, with a smpbjustment, see equation (2),
for the deriving of the total production of the @stigated gas in a given year for the specific
category of animal production.

_EFxP
E="o= (2)

Where:

E Emissions (GH/yr.)

EF Emission Factor (kg/head/yr.)

P Population (head), alternatively animal produciikg)

With regard to possible adjustment of the emisd@actor or its units, also the overall
emission of gases is quantifiable in a number traative forms. The most frequently used
indicators include gas emission “per animal heédt, many studies (e.g. (Herd et al, 2015),
(Solilovd and Nerudova, 2015) or (Tekova et al, 2015)) use probably more exact
calculations which work most often with conversiper final production unit, where it is,
however, necessary to perform further correctionparticular for the category of beef, pork
and poultry meat, consisting in conversion of pidun of the slaughter-processed meat
to “edible meat” with the help of a fixed coeffiotg see e.g. Lesschen et al (2006). The same
procedure shall be applied also within the framéwadrthe contribution drawn up. The above
mentioned correction does not concern productiamitd and eggs.

3 Results and Discussion

With regard to the above mentioned methodologyfirat the values of emission factors
accounting for a significant share in resultingueasl of emissions in categories of animal
production were subject to derivation, see Table 1.

Table 1. Emission factors

Emission Beef Cows (milk) Pork Poultry Eggs
CH,4 57.50 101.25 3.03 0.26 0.14 kg/animal/year
CO, 22.60 1.30 3.50 1.60 1.70 kg/kg of production
N0 50.00 70.00 20.00 0.60 0.66 g/kg of production

Source: Author's own calculation by Cederberg et a{2009), IPCC (2006), Monteny et al (2006), Jelinek
and Pliva (2003)

This was followed, on the basis of results of Tablend quantified values of net production
and its possible conversion to edible meat prodogtiby quantification of the values
of emissions for monitored greenhouse gases, amde$ults are presented, in a summary
way, in Table 2-4.

Table 2 provides an overview of development of meéproduction in individual categories
of animal production for the period of 1998-2014.

From the results achieved it is clear that thedsrghare in methane emissions in the sector
of animal production in the Czech Republic is gatent by the cattle sector (mainly
in the breeding of milk cows), producing more ttf&h% of methane emissions of the entire
animal production sector. The remaining categares compared to cattle, a markedly lower
polluter, pig breeding accounts for approx. 7 %atrmoultry breeding accounts for less than
4 % and the sector of egg production does not ekte®. It is also interesting to compare

12 Gg = Gigagrams
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development of emissions in the period monitorethenv except for the poultry sector
it is possible to register a drop in methane pradagcespecially thanks to the significant drop

of the number of animals bred. In the sector ofljppumeat production it is possible

to identify a number of specific aspects. Since ¢hnaission of gases is explicitly related
to production which directly depends on the numbkmlnimals, also here in the context
of the drop of numbers of animals

it

is possible see the adequate direction
of the development of emissions, but as the unénsity of the “conversion ratio” is very

low, then the resulting change in emissions isproportional to the change in conditions.
The following Chart 1 is attached for a structuredresentation of the shares of individual
sectors in methane emissions.

Table 2. Emission of methane

Emission CH4 (t/year)

Year Cattle Cows (milk) Pork Poultry Eggs Total

1998 60602.18 65492.35 12139.15 4356.43 1719.19 144309.3
1999 58380.38 65005.13 12102.18 4763.35 1666.22 141917.2
2000 55127.72 62247.18 11156.10 4951.77 1643.49 135@26.2
2001 55809.27 61907.39 10870.99 5295.29 1634.77 135517.7
2002 53120.86 60374.87 10408.80 6008.37 957.28 130870.18
2003 50801.60 59770.10 10172.47 5155.54 986.22 126885.93
2004 49187.92 58004.81 9457.78 4965.78 895.22 122511.50
2005 47356.08 58089.56 8702.42 5052.15 831.74 120031.95
2006 46570.52 57076.95 8592.13 5049.30 884.19 118173.09
2007 47535.65 57174.46 8562.01 4759.12 880.29 118911.53
2008 47892.44 57580.37 7359.78 5462.14 883.21 119177.94
2009 46196.08 56680.05 5963.54 5207.03 904.93 114951.63
2010 45887.36 55813.56 5775.43 4841.87 870.22 113188.43
2011 45548.63 55843.02 5291.00 3929.29 859.25 111471.19
2012 46141.45 55811.53 4775.95 3987.55 749.64 111466.12
2013 46051.64 55882.31 4799.55 4165.89 1013.98 111913.35
2014 46551.83 57101.25 4891.61 3824.16 945.77 113314.62

D (%) 40.62% 47.85% 6.75% 3.91% 0.88% 100%

Source: Author’s own calculation

Chart 1. Share of categories of livestock productioin methane emissions
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Source: Author’s own calculation

40,62%

Another parameter monitored was emission of oxalestrogen, and special attention in this

area will be paid mainly to nitrogen monoxide whathrrently represents the largest problem
for the ozone layer, since its adverse impactsnaaay times stronger, thanks to an easy
reaction with ozone than it is the case of meth@anexides of carbon, see e.g. Araujo et al.
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(2006). On the basis of the equations no. (1) &)dt(was possible to quantify emissions
of N2O associated with animal production in the CzecpuRéc, see Table 3.

Table 3. Emissions of nitrogen

Emissions of NO (t/year)

Year Cattle Cows (milk) Pork Poultry Eggs Total
1998 52697.55 45278.66 80258.86  10053.30 8043.37 198331.
1999 50765.55 44941.82 80014.40 10992.35 7795.55 198%309.
2000 47937.15 43035.09 73759.34  11427.15 7689.16 188847.
2001 48529.80 42800.17 71874.34 12219.90 7648.39 188072.
2002 46192.05 41740.65 68818.50 13865.47 4478.72 173895.
2003 44175.30 41322.54 67256.02  11897.39 4614.10 169265.
2004 42772.10 40102.09 62530.78 11459.49 4188.34 162052.
2005 41179.20 40160.68 57536.68  11658.82 3891.34 152426.
2006 40496.10 39460.61 56807.50 11652.24 4136.72 152B53.
2007 41335.35 39528.02 56608.30  10982.59 4118.49 152572.
2008 41645.60 39808.65 48659.68  12604.95 4132.14 146851.
2009 40170.50 39186.21 39428.34 12016.23 4233.79 136035.
2010 39902.05 38587.15 38184.64  11173.56 4071.38 131918.
2011 39607.50 38607.52 34981.84 9067.60 4020.05 126284.5
2012 40123.00 38585.75 31576.54 9202.04 3507.25 122894.5
2013 40044.90 38634.68 31732.54 9613.58 4743.98 124869.6
2014 40479.85 39477.41 32341.22 8824.99 4424.85 125348.3
D (%) 28.00% 26.22% 35.37% 7.16% 3.25% 100%

Source: Author’s own calculation

The outputs of Table 3 indicate that the largesatesiduring general division into the sectors
of animal production accounts for the sector ofledireeding, but during its further division
into partial sectors of meat and dairy cattle theést emitter (approx. 35 %) of nitrogen
monoxide is pig breeding, followed by meat cattledding (28 %), milk cow breeding
(26 %) and after a large gap it is followed by meailtry breeding (7 %) and egg poultry
breeding (approx. 3 %). The above mentioned facts@mparison with the other research
work results indicate the danger implying from prgeding. Emissions of oxides of nitrogen
are markedly more intensive at their adverse ingpantthe ozone layer, and therefore even
a total emission which is lower in terms of magdés (compared to other greenhouse gases)
may have strong impacts on climatic changes. A tpesiresult is development
of the estimated total emission for animal productiin the Czech Republic, which
is decreasing as a result of a significant dropth&f numbers on the period monitored.
The shares of individual sectors are specifiedhénfollowing Chart 2.

Chart 2. Share of categories of livestock productioin the nitrogen production

716% 3,25%
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= Cattle cows pork poultry = eggs

Source: Author’s own calculation
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The last analysed characteristic was CO2 emissioichms currently the most frequently
and most intensively discussed topic in the aregreénhouse gases. Table 4 provides for
results of the estimation of emissions for indiatlsectors of animal production as well

as their shares in the total emission volume.

Table 4. Emission CO2

Year

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

@ (%)

Emission CG; (t/year)

Beef Share Pork Share Poultry Share Milk Share Eggs Share Total sum Total
in total in total in in total in amissions of C:
total total agriculture

2199974.40 0.24 1247737.05 0.14 285778.08 0.03 13260 0.40 356439.00 0.04 7716060.94 9094860.00
2156955.30 0.23 1261719.90 0.14 29899296  0.03 &B&HRO 0.40 326070.20 0.04  7696572.76  9220880.00
2227128.30 0.25 1293720.75 0.14 319275.36  0.04 U8B0 0.40 302110.40  0.03 7757686.44  8955860.00
2199262.50 0.26 1295261.10 0.16 305425.44 0.04 438DZ0 0.43 314534.00 0.04 7721924.13 8314940.00
1966064.40 0.22 1186677.45 0.14 313456.32  0.04 1380 0.42 288996.60  0.03 7397348.38  8750490.00
1648170.54 0.20 1069850.25 0.13 326537.28 0.04 &&EBE0 0.42 280122.60  0.03 6857356.05  8385030.00
1610663.58 0.20 1048997.25 0.13 311199.84 0.04 W20 0.42 261585.80 0.03 6706377.45 8249770.00
1613531.52 0.19 1073718.45 0.13 296389.44  0.04 &3%H60 0.44 239795.20  0.03 6880274.30  8403040.00
1627606.80 0.19 998502.75 0.12 290437.92  0.03 =040 0.42 244133.60  0.03 6757441.23  8583060.00
1566708.84 0.19 896401.80 0.11 279722.88 0.03 JEB3a 0.44 253993.60 0.03 6580236.30 8134290.00
1510428.06 0.19 869100.75 0.11 270974.88  0.03 330 0.46 260994.20  0.03 6553651.48  7964570.00
1467019.45 0.18 828273.97 0.10 244921.23 0.03  Imu8a 0.45 254782.40  0.03 6410448.61  8064840.00
1336602.42 0.17 755221.95 0.09 219762.72 0.03 B18Z0Q 0.43 209525.00 0.03 6008394.01 8019420.00
1318540.50 0.16 737959.95 0.09 21337056  0.03  IEH6Z 0.44 213784.82  0.03 6039939.73  8008490.00
1332859.86 0.17 743371.65 0.09 21515040 0.03  3H20 0.46 197331.53  0.02 6147797.39  8002780.00

20.33% 12.07% 3.32% 42.85% 3.16%

Source: Author’s own calculation

On the basis of derived outputs it is possible eétednine the share of individual sectors
of animal production in total emissions of &@nd relative representation is subsequently
illustrated in Chart 3. From this point of viewgetldairy (milk) sector is the largest emitter
and it accounts for approx. 43 % of the total erarss produced by agriculture in the Czech
Republic. The second largest polluter is the seabrmeat cattle (beef) breeding
(approximately 20 %), followed by the pig sectoR (%), poultry sector, which is evenly
divided into the meat branch (3 %), as well as gggluction branch (3 %). The paper further
compares production of analysed sectors with al temaission of CQ for agriculture
of the Czech Republic, and it was found out that #bove specified sectors account
for a large share in the total volume of emissierapprox. at a level of 82 %, i.e. the sole 18
% of CQ production is generated by the remaining categafiesimal production and plant
production.
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Chart 3. Share of categories of livestock productimin the total CO2 production from agriculture

12%

42%

u heef pork poultry milk ®weggs mothers

Source: Author’s own calculation

4 Conclusion

From the results presented it is possible to deaiveimber of partial conclusions. In general
it is possible to state that the largest emitteg@enhouse gases for agriculture is the cattle
breeding sector, and for methane it achieves aesbfaalmost 90 %, for oxides of nitrogen
approx. 54 % and for oxides of carbon approx. 63A¥%a more detailed view and in division
into meat and dairy sectors it is very interestingealise that the largest share in production
of CO is connected with milk cows breeding (which acceuiar even 43 % of the total
production for agriculture), and in a similar wagyen though with a smaller difference,
the milk cows breeding accounts for the largesteshmmethane production. Only for oxides
of nitrogen, the breeding of meat cattle is a higkmitter in comparison with milk cows.
At comparison of the volume of emission of the gaseestigated for individual sectors
of animal production, another important conclusisrthe high (in the sectoral comparison
even the highest) share (approximately 36 %) of lmigeding in production of oxides
of nitrogen which is considered, as it has alrelaelgn stated, to be an enormous future threat,
because its adverse impacts are many times maesine. And finally it is also possible
to state that in agriculture of the Czech Reputblecinvestigated sectors of animal production
account for more than 80 % of production of carblaoxide which is the most frequented
greenhouse gas in terms of volume, and these seatertherefore an enormous producer
of greenhouse gases, to which adequate attentmuidsbhe paid both within the framework
of the Environmental Policy of the Czech Republind aat the designing of concepts
of instruments of the Common Agricultural Policy the context of moral responsibility
associated with production of necessary goods as@ssential foodstufs.
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Abstract: Rural municipalities in Bulgaria make up 81% o€ thountry’s territory (about 90
thousands ki) and (as of 31 December 2015) are occupied by738.Gf the population. Towards
the end of 2015, the population density within tleeal regions was 30.9 people per &m
approximately twice as low as the country’s aver@dge5 people/kd). The population in the rural
areas is concentrated in their administrative esntCompared to EU rural regions, they reveal
specific characteristics, inherent to the localneecoy and community. The aim of the study
is to determine the effects of national growth twe tconomic results of rural regions with
different socio-economic parameters. The resultshefstudy are used for defining some
of the reasons for the serious socio-economic dEptions of the country.

Key words: rural areas, rural development, regional dispegjteconomic crisis

JEL classification: R11

1 Introduction

Over 77% of the EU's territory is classified asatuf47% is farm land and 30% forest)
and is home to around half its population (farmiogmmunities and other residents)
(European Commisison, 2013). Diversity is one efrtiain characteristic of rural areas, both
on European and Bulgarian level. One of the featwfeBulgarian rural areas is the gap
between typical rural territories and so calledustdalized rural municipalities (LAU 1).

The problem is coming from the national definitioh rural areas, which is based only
on the number of the population: “Rural areas idelthe municipalities, in which the largest
populated area has a population of up to 30000 IpegRural Development Programme

2014-2020 — Bulgaria). It is a fact that the recensis has deepen the existing problems
in rural areas — depopulation, aging, increasingmployment, social exclusion, poverty, etc.

Lots of researches considered the problem of raralas in different countries such
as Grigoryeva (2012) for youth unemployment in @zdeepublic, Rosenzweig (1988)
for family’s income in rural areas, Chambers (1988)complex rural development, Whitener
and McGranahan (2003) for development of rural @ieaUnited States, Du Plessis et al.
(2002) for definition of rural development, Majetoand Krepl (2007) for some models
of rural development.

Some authors have studied the variety of impactea®nt crises on different areas (Trivelli et
al., 2009). The analysis of Zografacis and Karaaikg¢2012)also has elucidated the distinct
patterns of adjustment pertaining to various typkareas and asymmetric effects of crisis
on various types of areas .

Abraham (2011) argue that the convergence prodegeanational level are accompanied
by unbalanced regional development. It binds |epa&cialization with the level of economic
development.

The quetsion that the authors address is how ffereht types of rural areas in Bulgaria are
affected by the dynamics of the national economoevth.
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In 2015, the Bulgarian’s GDP amounted to EUR 448 avillion (Eurostat, 2016), which
accounted for 0.3% of the GDP of the EU-28. Thé GfaP per capita is EUR 5700, with this
value being EUR 26300 for the EU-28. The GDP p@itahparameter in purchasing power
standards for 2014 was 47% of its value for EU&Ber 2010, the economy is recovering
slowly and GDP growth is low - between 0.4% and4d..8

The growth rate varies in accordance to the typegh@fregion, incl. type of rural area. Large
differences in the economic development of rural arban areas are observed in Bulgaria,
caused mostly by to the lower economic activityrural areas and the related lower
employment rates, lower productivity and reducealngin. What is important is that a great
disparity exist between typical rural areas andaled “inustrialised” rural municipalities.

In accordance with the nomenclature of territouiaiks for statistics (NUTS) by Eurostat (EC,
Eurostat, NUTS, 2015), Bulgaria’s territory is died into two statistical zones. They are
formed from the 6 statistical regions, which copasd to level NUTS 2. Statistical regions
are formed from the 28 districts, which corresptmthe NUTS 3 level. At the LAU 1 level,
there are 265 administrative-territorial units (noypalities).

The national definition for rural areas of the Rigjpriof Bulgaria categorises the territories
at the municipality level (LAU 1), unlike the Euregn definition, which is at the district level
(NUTS 3). With the national definition, the primamriterion is the population size
at the largest populated area within the munidipat unlike the European one, where
the main criterion is population density.

Rural municipalities make up 81% of the countryésritory (about 90 thousands Rm
and (as of 31 December 2015) are occupied by 38.af7#e population. Towards the end
of 2015, the population density within the ruralgions was 30.9 people per km
approximately twice as low as the country’'s averég#.5 people/k). The population
in the rural areas is concentrated in their adrirative centres. According to the criteria
established by the national definition, 232 muratitfes are identified as rural, or 87.6%
of their total number in the country (Image 1).

Image 1. Structure of municipalities in Bulgaria, acording to the National definition

Source: Ministry of Agriculture and Food

The age structure of the population of rural aress,well as in Bulgaria as a whole,
is unfavourable. According to the NSI's data forl20the share of the population below
working age in rural areas was low — 14.99%, wtiike population above active working age
was 27.00%. The labour-capable population of rarehs has a relative share of 58.01%,

while in urban areas it is 62.56%.
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2 Materials and Methods

Considering the beginning of a period in which #@nomic crisis and its effects are
diminished, the present study aims to determine #iects of national growth
on the economic results of rural regions with défe socio-economic parameters.

The object of study are the rural municipalities $fara Zagora district. According

to the acting national definition, the Stara Zagdrstrict includes 2 urban (Stara Zagora
and Kazanlak) and 9 rural (Bratya Daskalovi, Gukd@alabovo, Maglizh, Nikolaevo, Opan,

Pavel banya, Radnevo and Chirpan) municipalities.

Annual data (2008-2014) by the National Statisticedtitute of the Republic of Bulgaria
at the NUTS 3 and LAU 1 levels have been used.

The common scientific methods for systemic and cmatjpve analysis were applied, as well
as a specific index analysis of dynamics and sirattanalysis. The data were processed
with the SPSS statistical software.

The emphasis of our study was the finding of solwssible influences of common national
processes on the economic development of the npahipes in the district. The test was
performed on the urban, as well as the rural mpalities, in order to establish plausible
hypotheses regarding the modelling of social-ecaacnd public processes. Formulating
the methodology as an influencing factor, the vauof the goods and services produced
on a national level was defined, while the net nexeof sales were evaluated as a dependent
variable, representing a measure of the economge kend activity’s volume within
the specific municipality.

3 Results and Discussion
We used a simple model for linear regression:
Y=a+bX (1)

Where: the indicator Y measures local economicviygtirepresented by the net revenue

of sales (in thousands BGN); the indicator X meesuhe volume of the national economy,

represented by the GDP (in thousands BGN); anddbeession coefficients a and b assess
the impact.

The hypothesis used to select this impact is thatdverall development of the national
economy directly affects the development of thalrarunicipalities. The test was conducted
with a confidence interval of 95%, with additior@dvrification in all cases, where the model
did not meet this requirement. The data from tHeuwtations is presented in Table 1.

The results indicated strong regional differences the socio-economic development
of the rural areas, depending on their economiology. A high value of variation spread
was found between the industrialised rural munigipa and those with predominant
agricultural and processing production (EC, EutpNACE, Rev.2, 2008).

A thorough analysis of the model’s initial infornmat produced the following categorization
regarding the type and features of the separatecipatities (the municipalities of Stara
Zagora and Kazanlak were excluded from the analysis
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Table 1. Effect of the national economy (measuredhtough GDP per current prices) on the local econonai
activity (measured through net revenue of sales)

Municipality R 23 Information significance Coefficient
of the model at confidence  (evaluation)
interval of 95% of the regressor
Bratya Daskalovi 0.986 0.972 Yes 3.064
Gurkovo 0.883 0.780 Yes 2.393
Galabovo 0.819 0.670 Yes 58.828
Kazanlak 0.904 0.818 Yes 28.996
Maglizh 0.879 0.772 Yes 1.731
Nikolaevo 0.847 0.717 Yes 1.198
Opan 0.533 0.284 No 0.999
Pavel banya 0.974 0.948 Yes 5.883
Radnevo 0.300 0.090 No 9.754
Stara Zagora 0.338 0.114 No 15.152
Chirpan 0.880 0.774 Yes 3.514

Source: Data processed via SPSS, provided by the NS

- Municipalities with typical socio-economic charateristics: Bratya Daskalovi, Maglizh,
Pavel banya, Chirpan, Gurkovo and Nikolaevo. Thasmicipalities have a low potential
for intensive development, due to the lack of aiabd¢ base of production factors.
Investments into them are insufficient, and the dgraphic situation requires attention
and serious assessment. The regressor coeffisiantgdrom 1 to 3.5, which is evidence that
the trends in the national economy have a direplach but to a moderate and low extent.
Despite these characteristics, the rural munidipalidevelop economic activity primarily
in the fields of agriculture and the service secildre potential of tourism ranges from low
to average (e.g. in the municipality of Pavel banya

- Municipalities with untypical socio-economic chaacteristics — the municipalities
of Radnevo and Galabovo, categorized as indugie@lirural municipalities. Due to
the specific profile of the local economy, a sigraht relation between the reviewed variables
was either impossible to distinguish (municipabfyRadnevo), or the relation was significant
and strong, yet the influence coefficients wereg/\regh (municipality of Galabovo — Coeff. =
58.828). There are considerable large-scale invagsnin these municipalities in the field
of resource gathering and heat energy productiogithsr the investment activities, nor
the demographic situation exhibit any similariti@gth the other rural municipalities
in the district. The potential for tourism is loand agriculture has a complementary
importance for the regional economy.

- Municipalities with typical socio-economic charateristics and exceptionally low
potential for development —Their representative is the municipality of Opan.sl not
accidental that we cannot measure any relaible ¢inplthe national economy in this case.
The combination of production factors has detetemtaso much within this municipality that
national growth has to exhibit exceptionally higtiess, in order to have any positive effect
on the local level. The potential for tourism isghgble, the quality of public services
is unsatisfactory, and agriculture is the primaegreent of the local economy. Logically,
the question arises whether this municipality sticeXist as an independent administrative
unit, or it should be merged with another munidiyalith a greater potential for socio-
economic development.
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4 Conclusion

The conclusions of quoted authors have been coafirooncerning the variation of the effect
of national growth rate on different type of reggoRuthermore, this paper stresses on the fact
that the structure of the economy of rural areagrdenes different elasticity in ralation
»national growth — local economic activity*.

On the basis of the conducted study, the followdagclusions can be drawn, which could be
used to determine some of the reasons for the madigparities in Bulgaria’s rural
development.

Rural municipalities need a revised identificatiamd definitition. Identification solely
on the grounds of population cannot be a reliabldicator for setting them apart into
a separate group for directed influence;

A precise and differential approach of rural deysteent policy is needeBue to the variable
nature of the municipalities, deciding upon thegewf necessary influences requires great
care and attention. For example, the same policamot be taken in the field of public
services because the municipalities have diversdsnand preferences;

A reconsideration of the administrative distributtiof state authority is neede@lithough few

in number, there are rural municipalities with swbéteriorated socio-economic complex,
that their independence should be reconsidered, sanisequently, possible actions for
speeding up their development should be discussed.
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Abstract: The paper describes the development process afnileg an application module
prototype. Its objective is to provide an easy waycreate and update information content.
The paper summarizes data from several resear8easi-structured interviews were conducted
in order to determine the most important needsagfet users. Analysis of the most used open
source Content management systems provides anieweo¥ the existing tools. Methods of Rapid
(Throw away) prototyping were used in a design essc The paper identifies key problem areas
of content creation and updating in World Wide Wefvironment. Taking the results into
consideration, we developed a prototype applicat®drcompletely new WYSIWYG approach
for the content creation and updating process ntasduced.

Key words: WWW, CMS, WYSIWYG, HTML, JSON, information contermtrototyping

JEL classification: Q13, L86, M15

1 Introduction

Internet and the World Wide Web (WWW) environmerdavé rapidly spread over
the population during past years. Number of wekepaand portals is still growing. The past
decade has seen the rapid departure from clagmiceed media, therefore the importance
of digital content is growing at the same time. tdsagithout knowledge of web technologies
should be able to manage the online content (Br@®h4). Regarding the sector of regional
development and agriculture where ICT technologesetration and knowledge of required
technologies is not at a high level (Tyrychtr eR@ll5), the importance of this research topic
IS more significant.

Due to the development of internet technologiepeeially Content Management Systems
(CMS), even users without knowledge of web techgiel® (HTML, CSS) can manage
the online content. This usually means creationnédrmation content like articles, news,
interviews, etc. The main part of the content ¢ogatitilizes WYSIWYG (What You See

Is What You Get) editors. This tools help usersvark with the content without knowledge
of the desired technologies the same way most gextessors do. However, this suffers
from many limitations. One of the most significambblems is the inconsistent HTML output
(Spiesser and Kitchen, 2004). Additionally, the twred editors are often considered
as security threads (Javed and Schwenk, 2015)

Contemporary information content should focus nolyon the appearance of the result
shown in browser but the content also needs to dmessible for humans as well
as for machines (Minin et al 2015). Website qualigy also one of the crucial areas
in the regional development (Silerova et. al, 2018lpreover, the content is accessed
from various devices. Besides desktop web browseéhgre are mobile browsers
and applications (Simek, S#s and Vagk, 2014). On the whole, information content
in WWW environment needs to be well structured aecthantic. There are many modern
technologies for content sharing, searching andsiflaation such as metadata description
(e.g. AGROVOC) and sharing (e.g. OAI-PMH) which diée be considered (Simek et. al,
2012). Khalili and Auer (2012; 2015) introduced ¥ BIWYM (What You See Is What You



Agrarian Perspectives XXV.

Wy A . 9 |
Mean) concept. It shows a way to implement modemmamtics for information content
in unstructured content.

Department of Information Technologies of CULS Rmagvorks on a project that deals
with methodology for creation, updates, storage anesentation of information content
inthe WWW environment. The research targets thdloiing problems coming
from practical usage of CMS:

* Migrating content to upgraded or different CMS

* Problems when using WYSIWYG editors

e Transformation of content for use across varionsogs (smartphones, tablets,...)
« Content authoring of unexperienced users

The objectives of the paper are to provide resalitained during the research process,
to develop the prototype application for the metilogy development and verification,
and to identify key requirements for the furthesaarch.

2 Materials and Methods

Methodology of the research consists of severastigations and a long-term research done
by Department of Information Technologies.

Several semi-structured interviews among target gsmips were performed. The focus was
on the first crucial area of interest — Creatiod apdating of the content. The interview guide
covers several main topics. The most importanttiuesare the following:

* Do you use any CMS? Which one?

e Do you use WYSIWYG editor?

« Do you compose the content from blocks?

e How is your content structured?

* What are the most difficult parts in content creafprocess?

Within the subject area, the open source softwataghly exploited. Therefore, we focused
our research on the freely available CMS applicatidccording to current market share
and the interviews we analysed the main availalpenocsource systems. Among the most
important ones are Wordpress, Joomla, and Drupbhé Gurrent market share shown
in the Figure 1.

The analysis aimed primarily at tools provided ¢ontent creation and updating. Applicable
available modules of the systems were installedexpibred. We focused on the information
content management, namely content definition ammiposition, storage, and a usability
for the users.
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Fig. 1. Open source CMS Market share
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2.1 Prototype development

Based on the results from the interviews and apalysee Results and Discussion chapter
for details) we designed the prototype applicatidhethods of Rapid (Throw away)
prototyping were used. The design process conststedveral stages as shown in the Figure

2.

factor.

Fig. 2. Design process of the application prototype
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During the development, modern prototyping appioes (e.g. Justinmind. Invision, Marvel,
Axure, etc.) transpired to be insufficient for tldase. The lack of interactivity was a key

Instead, we have decided to develop a acdiveal application prototype.
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Consequently, we chose to employ some frontendStaia frameworks. They allow a fast
and effective development of user interface with finteractivity.

Ember.js is one of the most used frameworks amamfegsional developers. Together
with Ember-CLI it supports fast development by awog a lot of boilerplate work (Ember.js
2016). It is based on MVC pattern and its strenglin high focus on an application structure
and coding style. Therefore, the developed prowiygn be more easily exploitable for final
applications.

To avoid an unnecessary programming of backenbhual dased database solution was used,
more specifically a Google’s Firebase was usedffétrs a simple tool for real time storage
data in JSON-like structures (Firebase Featured6)20Furthermore, there is a library
for Ember.js available which simplifies the synahisation of application models with
the database.

Altogether, we used the Ember.js JavaScript framlkewoconnection with several other tools
and libraries such as Bootstrap, Sass and jQuedlyotimers. The Firebase service serves
as a simple backend and database solution.

3 Results and Discussion

3.1 Interviews

Analysing the results form interviews, several ings can be reached. We could identify
several conformable aspects and problems. The myg=strtant information acquired are
summarised in the following list:

« Most of interviewees create the content in MS Wardgimilar applications, and then
transform it to the CMS

* The work with the CMS regarding the content autingis not very user friendly (bad
user experience)

*  WYSIWYG editors serve the major part of contentatian
* The result - the final presentation is not alway®®&pected

Regarding the content creation and updating in Q@igiSg mostly WYSIWYG, we identified
problematic areas for the users. Generally, movarazkd features of editors can be difficult
to use, especially when it needs some re-edititie Key problem areas can be classified
as follows:

* Tables containing pictures

» Floating objects (elements)

» Insertion of automated content parts (from CMS)
* Galleries

« Movement of complex content parts (blocks) insidiécz (tables etc.)

3.2 Analysis of the existing tools and CMS

We analysed the three most widely spread CMS dtaildhe main focus was on advanced
features of content construction. All of them artgorting various content composition
from blocks. Drupal supports this feature in itgecoAlongside, WordPress contains this
functionality only partly in the form of API for éension developers. In Joomla, the whole
solution is offered by extensions only. To sum Uipttee findings, several results can be

reached:
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» Each CMS has a different approach to content coitipos

A number of features is still left on WYSIWYG edi$p causing bad user experience
« The blocks are set for each content type usingealfiemplate

* The blocks are stored in database tables or téipileutes

* Fixed database schemas limit the flexibility in @1t composition

» The approach to content storage is different fosy@tems and even extensions

3.3 Prototype development

Taken previous results into consideration, the qiype was developed. It employs some
approaches from the existing tools. Apart from thie new ideas and methods are
constituted. The resulting prototype is focusedti@ user experience and minimization
of input errors. Taking extensive portion of apation logic to client side is necessary
(Vuorimaa et. al, 2016).

The core concept is a content composition from kdaaken from the contemporary CMS
tools such as Paragraphs module in Drupal 8 (Nik@016). The very important attribute
is the ability to dynamically change order of thHediks. Compared to existing tools, there
is no fixed template. The blocks can be moved m&dch content instance. However, there
is still a necessity of certain parts placemenvitable. Articles ordinarily have title, lead
paragraph and a lead picture which is shown irigtie@gs. Therefore, a concept of fixed set
of blocks complemented by a flexible template tsaduced.

The concept of What You See Is What You Get is eygd in a rather different manner.
Instead of employing the conventional complex WYSW/ editors, which have many
limitations and security vulnerabilities (Javed aBdhwenk, 2015), the whole editing
environment is projected to the real result. Tlamdformations which are done by the CMS
application are applied in real time. Consequeillg,result is shown immediately to the user
on the other side of the screen (or at the botteesed on the screen size). The behaviour
designed by the prototype is shown on the Figuwkdalitionally, this new approach enables
to facilitate the use of metadata descriptions, ss#its and concepts of WYSIWYM
as introduced by Khalili et. Al (2012).
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Fig. 3. Application prototype — content compositiorand real-time visualization
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Comparing the results to other authors, Nikolic &t (2016) shows a good way
of managing fields during the authoring processthmsir implementation in Drupal CMS.
Khalili et. al (2012) introduced a concept of WYSYW, which can complement the future
methodology.

4 Conclusion

The paper identifies key problem areas of contezaton and updating in World Wide Web
environment. Taking the results mentioned in chap®l1 and 3.2 into consideration we
developed a prototype application. A completely napproach for the content creation
and updating process was introduced. It utilizes technologies in the current state of art
and answers future challenges.

The prototype application revealed several issies kead to improvement suggestions.
The second crucial area of interest is the sto@geontent. The conventional relational
database model transpired to be insufficient fa plurpose. The fixed database schema
is limiting for the flexibility of templates. ModarNoSQL databases solve these issues but
open source CMS mostly use MySQL databases. Shecg@rimary target users are editors
of regional or agricultural portals, where open rseu CMS are usually employed,
the methodology should take that fact into notieerefore, we propose to store the content
in JSON. Newest versions (5.7) of MySQL supporesIBON as a data type.

Additionally, a standardisation of the storage fatmvould bring many advantages such
as better content portability, sharing, transforiitgbto different forms of presentation
(e.g. mobile devices, printing), easier upgradgamsition to a new CMS application, etc.
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In conclusion, the paper covers the first and pastcond crucial area of the information
content management presented in the Introductibe. donsequent research is going to use
the prototype primarily for the methodology devetamt and verification. The existing tools
and CMS applications have to be taken into conatter. The methodology should be
applicable to extend them.
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Abstract: Cooperative farming has been essential in estabtisfood security within rural
Bangladesh. Although cooperative movement has weakever the past few decades and many
farmer organizations have become inactive, cooperapirit is still very much alive. Adequate
government support coupled with identified highenest for cooperative farming and already
existing community-supported cooperative practicesuld revive cooperative movement,
resulting in semi-mechanized and efficient farmd &od secure rural areas. The paper focuses
on Kurigram Sadar rice farmers and employs simpieal and stepwise multiple regression
analyses to contrast aggregated values for diffecategories such as land and equipment
ownership, adoption of high yielding varieties andusehold size. The results revealed only
marginal relations between tested independent Magaand household income, with land
ownership leading the way as the strongest predittte main reason behind variable disconnect
lies within surveyed households under or over répgitheir incomes, expenditures and savings.
Since Kurigram Sadar rice farming practices areilainto those in other parts of Bangladesh,
conclusions could be adapted and implemented naitien

Key words: rice farming, smallholder cooperatives, food sigur

JEL classification: Q01, Q15, Q18, J11

1 Introduction

Bangladesh smallholder rice farmers may benefinffoining local agricultural cooperatives
and sharing their farming resources with other gaavers. Agricultural service cooperatives
and agricultural production cooperatives, as the tmost common forms of agricultural
cooperative (Cobia, 1989), support their membegly them buy inputs, market their outputs
and achieve higher profits (Barton, 2000). Coopegatare established on a voluntary basis,
unlike Russian kolkhozy (Maitah et al, 2016; Smugtaal, 2015), to allow their members
to share expenses and profits and manage produ@lan(McLeod, 2006; Wanyama, 2014).
Often times, cooperative elements are already pteas in case of surveyed Kurigram Sadar
villages, where farmers share their seeds, equipreyor and even lend and borrow funds
to one another. Such informal functions could suppaore formal forms of cooperative
farming and bring about cost and time savings ttigiants.

Bangladesh is, in all of its aspects, an agricaltaountry with about a third of its population
living below national poverty line (WB, 2014). Ukdéi Indian agricultural cooperatives,
Bangladesh cooperative movement was not nearlyuasessful in achieving the goal
of poverty reduction, leaving majority of rice-famg households reliant on traditional
farming methods. Landlessness and growing populdteve made the transition from labor
intensive to mechanized production even more diffic resulting Iin low yields
and production inefficiencies (NIPRT, 2013); With modernized production capability
and a series of governmental reforms, the courduidcbecome more competitive (Maitah
and Smutka, 2016).

Cooperative potential, however, may still be obedran the example of Bangladesh’s largest
milk community which helps landless householdsgenilise not admitted by cooperatives,
to purchase cattle and sell milk, resulting in agen-fold increase in earnings (ILO, 2003).
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Although Bangladeshi cooperative movement has camete more than a century ago
and has had its very own test phase in form of Gamodel, it is today considered largely
inefficient and non-functioning.

The paper's centre of interest thus are KurigranudaBarice farmers, located in one
of the country‘'s most impoverished rural areas. Jtuely makes use of 232 surveys collected
within the region and focuses on rice productiomh&scountry’s cheapest sources of calories
(Hossain et al, 2012), providing the populationhwitver 60% of their daily calorie intake
(BRRI, 2015) and taking up to 75 percent of avadatgricultural land (GAIN, 2013).

The purpose of the paper is to identify importaattgrns across different categories such
as land and equipment ownership, land proximity drabmentation, household size
and household income, amongst others. This invdbestifying determinants of household
income using survey indicators (via regressionyaig)l and also looking for patterns amongst
additional predictors such as household spending.

2 Materials and Methods

Surveys were administered within each of Kurigraad&’s eight unions. The region is home
to 72 thousand households, three quarters of wdwiehconsidered rural (Islam et al, 2003).
Itis known for high prevalence of poverty andtdtiacy (BBS, 2014), extreme flooding
and substantial rice yield gaps (Sattar, 2000),aating as obstacles to farming and food
security attempts.

Face-to-face interviews using 41 questions werelgotied with residents aged 18 and above.
Household selection criteria involved owning atste@.01 acres of land and growing rice
at least once over the past five years. Landlessdiwlds were excluded as they had nothing
but their labor to contribute to local cooperatives

Simple random sampling was used to randomly selsaigle village within each of the eight
unions (Yates et al, 2008). As an average Bangmddiage is composed of 232 households
(Islam et al, 2003), half of whom are landless [RITP 2013), the pool of potential surveyees
was 928 (232 households 8 villages x 50% landless= 928). The figure was narrowed
down to 464 as systematic sampling was used tcctseleery other household within
the villages. Interviews were conducted in Noveni5 and yielded 232 samples.

Narrow sampling area and limited household avditghivere amongst the most prominent
limitations to the study, as reflected in resulifiese can be avoided in future research
through better staff training and higher resouraseb

Collected samples were analyzed using six predictorables derived from 41 survey
questions. Shortlisted indicators were tested usimgple linear regression to identify
any significant correlation and noteworthy patterasongst variables. Only Pearson
correlation, ANOVA and Beta significance levels weeported, all significant at .05 level
(Table 1).

Additional variables including household spendimgl mumber of household members were
included and tested separately.

Pearson correlation, as one of the measures, tiaukar correlation between variables,
returning values between +1 (positive correlatiamd -1 (negative correlation), with 0
implying no correlation (Stigler and Stephen, 198aNOVA, on the other hand, tests
whether means of several groups are equal (Rutider2®01). Lastly, Beta coefficients are
used to compare relative strength of predictordiwith model and are the most valuable
output of an analysis.
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Table 1. List of tested variables

Variable N Unit of measure ggglrﬁcs;%: Source
Household income 232 Local currency <.05 Author
Household spending 232 Local currency <.05 Author
Household members 232 Number of people <.05 Author
Land ownership 232 Acres <.05 Author
Tool ownership 232 Yes/No >.05 Author
Cattle ownership 232 Number of cattle >.05 Author
Land proximity 232 Kilometer >.05 Author
Land fragmentation 232 Number of parcels <.05 Autho
High yielding varieties 232 Yes/No <.05 Author

Source: FAO, 2016

Simple linear regression results are shown first.tHe general regression equation (1),
y is the response variablg, is the explanatory variabled; the intercept,S, is the slope
andu; is the residual (random error component) thaeiadp minimized. The aforementioned
Betas are called regression coefficients and tbpesk, can be interpreted as the change
in the mean value of for a unit change in.

Y=o+ pix+u (1)

All six predictors of household income within Kurdggn Sadar were then used in a stepwise
multiple regression analysis. Stepwise regresssoa semi-automated process of creating
a model by consecutively adding or excluding vdespaccording to t-statistics of their
estimated coefficients. The aim of the analyst® isiclude as few variables as possible, since
any additional regressor decreases the precisiestohated coefficients and predicted values
(NCSS, 2015).

In a multiple linear regression equation (2)is the value of dependent variahig, x,, x3,

..., X are independent variablg, is the slopep,, B,, B3, ..., Bx are regression coefficients
analogous to the slope in linear regression equatibileu; is the residual and assumed to be
zero (CSU, 2015):

Yy = PBo+ Bix1 + Baxz + o+ Brxp +u; (2)

Due to nature of collected cross-sectional datanabty and heteroskedasticity were tested.
Normality was assessed using skewness and kurtegsues (should be between -1.96
and +1.96) (Cramer, 1998; Cramer and Howitt, 2G0%) Spahiro-Wilk p-value test (should
be >.05) (Shapiro and Wilk, 1965; Razali and Wabil.1). Homoskedasticity, on the other
hand, describes a situation in which an error tesmains roughly the same across all values
of predictor variable. Heteroscedasticity withintadavas therefore tested, as a violation
of homoscedasticity, existing when error term siaaes across values of a predictor variable
(Kaufman, 2013).

Shapiro-Wilk’s test showed that Household income w@pproximately normally distributed
for majority of categories for Land ownership dhta not for Land fragmentation and High
yielding varieties data, with skewness and kurtasislues being within suggested range
for majority of categories for both Land ownershipd Land fragmentation indicators but not
for High yielding varieties. Heteroskedasticitytgeson the other hand, showed that Income,
Land ownership and Land fragmentation data ar&@aihoskedastic, whereas High yielding
variety data proved heteroskedastic and as suosslye issue in analysis.
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Lastly, rice demand forecast within Bangladesh walsulated using projected population
growth until 2050 and assuming no changes in risesemption occur (2013 is taken
as a base year). Forecast used FAO (2016) datawasd calculated by multiplying
the expected number of people to live in Bangladesleach of the years by the per capita
rice consumption from the base year.

3 Results and Discussion

Results are laid down starting with simple lineagression output for selected independent
variables (Table 2). As implied in the previoustset, all presented variables are statistically
significant at .05 level and use data set of 232pdes.

Table 2. Simple linear regression output for Housetld income as a dependent variable

Indgpendent N Pearsor_1 Adjusted ANOVAE B _95% confidence
variable correlation R square interval for B
Land 232 403 159 44.717 2.356  1.662 - 3.050
ownership

Land fragmentation 232 .189 .032 8.558 321 1687

High yielding 232 204 037 9.965 3226  1.213-5.240
varieties

Source: own work

Land ownership showed the highest correlation Wwihsehold income, however, the model

explained only 16% of variation in the dependentalde. The Beta suggests that with every
1 acre increase in land ownership, the monthlynmedncreases by 2,356 Bangladeshi Taka
(BDT) or about 27 Euros. Even though such an irsreaay seem marginal, once an average
income of surveyed group (8,600 BDT or 98 Eurodpken into account, the improvement

Is a drastic one. Confidence interval for Beta, &oev, reveals a great deal of uncertainty,

ranging between 1.66 and 3.05.

Similar conclusions may be derived for Land fragtagon and the use of High vyielding
varieties (HYV) as predictors. Both indicators sheignificantly lower correlations with
dependent variable and almost negligible AdjustestiRare values. The disconnect between
the two independent variables and household inco@ye also be inferred from their Betas.
In case of Land fragmentation, the model suggéstsdan increase in land fragmentation by
an additional parcel (further splitting the landadls to an increase in income by roughly 300
BDT, quite a counterintuitive prediction. In cadeHYV indicator, Beta interpretation is a bit
different. It essentially reads that with all otHactors held constant, switching from a non-
HYV to HYV farming would mean an increase in mogtiicome of 3,226 BDT.

Low correlation and Adjusted R square could be @xpld with under- or over-reported
monthly incomes. The root cause may be within they witerviews were conducted —
outdoors, with surveyees surrounded by friendsfarmdly. The embarrassment of revealing
the true state of poverty or perhaps the fear frdistlosing high incomes may have
compelled surveyees to provide misleading numbers.

Remaining three independent variables (Tool owngrsiattle ownership and Land
proximity) were not listed in the table as theyy®o to be statistically insignificant (>.05).

Stepwise multiple regressing is presented next|€r&8h starting with all six independent
variables and consecutively reducing them to, s ttase, a single variable. It could be
inferred that Land ownership is the most impori@eterminant of household income within
Kurigram Sadar’s surveyed households.
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Table 3. Stepwise multiple linear regression outpuor Household income as a dependent variable

- 5 -
Indgpendent N Pearson Adjusted ANOVAE B _95 0% confidence
variable correlation R square interval for B
Land ownership 232 403 .159 44.717 2.356 1.6625@3

Source: own work

This is especially true considering country’s dejesce on agriculture and rapidly shrinking
arable land (most of Bangladesh’s court caseserétdand disputes) (Fig. 1).

Figure 1. Available arable land per capita 1965-205(m2)
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Source: FAO, 2016

Another set of indicators presented within Tableshbws relations between a number
of household members and Household income and Holgsspending, respectively.

Both predictors show moderate-to-low correlatiomsl &xtremely low explanatory power
(Adjusted R square values). Even with the lack afusacy in reported household incomes,
it can be still inferred that each additional hdwdd member leads to an additional 934 BDT
in income and additional 970 BDT in spending. Timeans an additional family member
would certainly mean more income but also highensing. If the figures are to be trusted,
in the long run, this could impoverish families evieirther and make food security efforts
and implementation of cooperative farming lessljike

Table 4. Simple linear regression output for numbeiof household members as independent variable

Ind_ependent N Pearsor_1 Adjusted ANOVAE B _95% confidence
variable correlation R square interval for B
Household income 232 .259 .063 16.524 934 .481 - 1.387
Household 232 328 104 27.699 970  .607-1.334
spending

Source: own work
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The seriousness of population growth and arablé sminkage is depicted within Figure 1,
revealing an increase in rice demand within Barggadfrom current 40.8 million tonnes
of paddy rice (2013) to 51.9 million tonnes in 2p&8suming no changes in rice consumption
occur from 2013 level (roughly 8% higher than tleestp50-year average). Within the same
time frame (2013-2050), the 29 percent increaserige consumption corresponds
to proportional growth of population, from 157 nah to about 202 million, requiring
an increase in agricultural land needed to keepwiip such level of growth. The trend,
however, is quite the opposite (Fig. 2), with lgsan 500 r of available agricultural land per
capita in 2013 and declining.

Figure 2. Bangladesh rice production 1965-205@0nne9
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Even though very few variables prooved to be gteéiby significant, it can be derived that
increasing land ownership and switching over tdhigplding varieties could potentially lead
to increased incomes and more secure future. Sugéveur is preciselly what cooperative
faming could offer, along with other benefits.

4 Conclusion

In order to entice development of cooperative fagnwithin Bangladesh, research was
conducted in northern region of the country, resglin 232 survey samples. Simple linear
and stepwise multiple regression analyses wereoimeed on collected data, aiming
at identifying major determinants of income wittdarigram Sadar. The results revealed land
ownership as the most important predictor, with tise of high yielding varieties coming
in second. The main obstacles in performing analysere related to under- and over-
reporting by surveyed households, leading to redhti wide confidence intervals
for respective Betas and inconsistent results inesocases (land fragmentation). Nevertheless,
results pointed out to areas which could possildyirbproved through cooperative farming
and lead to increased income for a broad groupnwllBolder farmers within the region
and across the country.
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Abstract: Agricultural drainage ditches are essential forrgrmoval of surface and ground water
to allow for crop production in poorly drained amtitural landscapes. There are 63 000 km
of drainage ditches in Lithuania and 54 % of themm & bad state. The state of ditches
is worsening every year because of insufficient mesiance and lack of provided financing.
The aim of the study - to review state of ditcheghe different counties of Lithuania, spread
of the assimilation of EU support intended for ttmaintenance of ditches and to determine
the main reasons impeding participation of farmiershe measure “Non-profit investments”
of Lithuanian Rural Development Programme 2007-2QM8st agricultural producers improve
the drainage on their land for better traffic apjlto enhance field conditions, to facilitate tigne
planting and harvesting operations, and to helpredese crop damage from saturated soil
and standing water during the growing season. Th# meason impeding from participation
in non-profit investment support programme namedhgy farmers (31 %) is fear for additional
obligations for further 5 years.

Key words: drainage, ditches, farm, maintenance, EU support.

JEL classification: Q15, R51

1 Introduction

With more than 50 percent of the European popuiaiigU-24) living in rural areas
and a renewed focus on stimulating smart, sustinatd socially inclusive growth, Rural
Development Programmes are an important instrumdéot economic, social
and environmental policies (Smit et al., 2015)heTspecific character of farming was
perceived since the beginning of the creation o Buropean Community. Initiation
and systematic evolution of Common Agricultural iBplaim at harmonious development
farmstead (Janowicz-Lomott and tyskawa, 2014). Bw has set up a common rural
development policy, also known as the ‘second pilkh the common agricultural policy.
The policy is implemented through multiannual pesgming periods. The period runs
from 2007 to 2013 and payments must be completed2®i5. The policy is based
on the co-financing principle: EU funds are compiewed by national funding, and also
by on project implementation phase (Caruso et28l15). On average, 44 % of total water
abstraction in Europe is used for agriculture. Frbndanuary 2010, Member States shall
provide in their rural development programs, in cadence with their specific needs,
the following priorities: climate change, renewablgergy, water management, biodiversity
and dairy restructuring are crucial challengesHorope's rural areas, agriculture and forestry
(Carlier et al., 2010). The growing EU support ¢ tone side brings a positive effect
on the economic situation of farmers, while on dtleer side this brings negative changes
in production structure and in the relationship agjriculture towards natural resources
(PraSilova and Prochazkova (2015). Traditional amatide agri-environmental policy
measures are not always efficient to ensure thegom of environmental services that would
match peoples’ preferencessrammatikopoulou et al.,, 2013Agriculture in Lithuania
is one of the priority sectors playing an importaosbnomic, social and environmental role.
This Rural Development Programme for Lithuania fbe period 2007-2013 has been
prepared following the provisions of the CouncilgRktion EC No 1698/2005 on support
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for rural development by the European Agricultdfahd for Rural Development and further
the Commission Regulation No 1974/2006 laying dayetailed rules for the application
of this Council Regulation (Rural Development..., 2D0In Lithuania, artificial drainage
iIs @ common agricultural practice. The total drditend area occupies 47% of the country's
land area (Povilaitis et al., 2015). In the tergtof Lithuania there are 3.4 million hectares
of too wet land or about 86 % of total agricultueaka, which may be used extensively
and productively only after draining (Lukianas kf 2009). Agricultural drainage ditches are
essential for the removal of surface and grounceiat allow for crop production in poorly
drained agricultural landscapes (Needelman e08i/2 From year 2006, the state began
providing support from the nation budget to ownefsmproved lands for the melioration
buildings and repair of drainage systems. Also sipport of Europe Union is used
for the management of melioration systems. Farmeese invited to use support
of Lithuanian Rural Development Programme of thé&Y Direction “Improvement
of environment and landscape” for year 2007-20d@&nded for the management of drainage
ditches and, respectively, farmers were presentgdications according to the measure
of this programme “Non-profit investmentéD¢l Lietuvos..., 2012)The aim of the study —
to review state of ditches in the different cousited Lithuania, spread of the assimilation
of EU support intended for the maintenance of d$clnd to determine the main reasons
impeding participation of farmers in the directiofimprovement of environment
and landscape” measure “Non-profit investments” lothuanian Rural Development
Programme for year 2007-2013. Practical benefitgdhef article: to increase EU support
for the countries, where farmers make use ES stgoar in order to improve agricultural
land and employment.

2 Materials and Methods

Analysis of ditches’ state in the different cousti®f Lithuania, the main reasons
of deteriorations are determined according to tlaéa dof Ministry of Agriculture (B
Melioruotos... 2007).Analysis of financing extent by EU support fo'd2Direction
“Improvement of environment and landscape” of Ridal’elopment Programme 2007-2013,
of non-profit investment programme (valid only 2eA@13), intended for the drainage ditches
state improvement, was performed according to tita df National Paying Agency under
the Ministry of Agriculture (Bendra Lietuvos..., P8). For evaluation results was used
statistical methods. Dependence of number of tlesgmted applications on the different
factors (number of ditches, number of farmers i® tounties and etc.), reliability
of the results was evaluated according to cormmatinalysis R. Its numerical value ranges
from +1.0 to -1.0. It gives us an indication of tlsrength of relationship. Closer
the coefficients are to +1.0 and -1.0 greater is $trength of the relationship between
the variables. The obtained data were analysedjusacriptive statistics and using the least
significant difference test a&he level of 95 % probability. Fisher's LSD methisdused

in ANOVA to create confidence intervals for all paise differences between factor level
means while controlling the individual error ratea significance level 0.05 (LSE) p-0.05).

In order to determine the main reasons impedingpicipation of farmers in the"2
Direction “Improvement of environment and landsc¢agfenon-profit investment programme,
that is covering 100 percent of costs of the im@etad projects, a survey was performed
by survey method, using the questionnaire. Theordgnts (n=50) was selected the typical
Lithuania agricultural farmers was representedhwite more as 1 km ditches and who do not
use EU support. Type of survey:. face to face. Thestionnaire included of questions
concerning the following themes: maintenance ofhdis, reasons do not attend a support
program, about near future plans to apply for laadamation EU support, to indicate
the reasons for not planning to apply, and whatedrfor applications.
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3 Results and Discussion

Different deformations of the ditches occur andpsk are covered with bushes and trees
because of effect of the climate conditions andk laof sufficient resources
for the maintenance of ditches. Different deforimasi decrease permeability of the ditch,
banks mouth, wash passes and also creates undesioalking of the areas. There are 63.000
km of drainage ditches in Lithuania, 50.817 km o&imditches and 54% of them are
in bad state (27.257 km). The worst state of badestnelioration ditches is in Utena
and TelSiai counties (table 1).

Balance value of drainage systems in Lithuaniahea938.15 million EUR and 397.60
million EUR of it is made by the main ditches. Wead tear level of the drainage systems
equals 63.93%, meanwhile wear and tear level ofntlagn ditches reaches even 75.30%.
The main deterioration reasons of the main ditalneder ownership of state are following:
choking up of the ditches with silt (67%) and grbwdf bushes and trees on the slopes
of ditches (92%) (fig. 1).

Table 1. The main ditches under ownership of state

Counties of Lithuania Total ditches, km  Bad stéitehes, km Bad state ditches, %
Alytus 2464.46 1257.93 51
Kaunas 6088.29 2572.51 42
Klaipéda 4859.1 1580.78 33
Marijampok 3972.85 1616.85 41
Pane¢zys 7946.00 4980.68 63
Siauliai. 8282.43 4588.63 55
Taurag 3694.27 1363.24 37
TelSiai 3889.67 2877.86 74
Utena 4010.68 3103.62 77
Vilnius 5609.78 3315.84 59
Total: 50817.53 27257.94 54

Source: D&l Melioruotos..., 2007

Fig. 1. The main reasons of ditches deterioration
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Source: D&l Melioruotos..., 2007

The Ministry of Agriculture of the Republic of Litania were invited the farmers to use
support provided for the management of drainagehddg under of Lithuanian Rural
Development Programme for year 2007-2013, anddsgmt applications according to tHg 2
Direction “Improvement of environment and landscaietal 9.85 million EUR measure
of this programme “Non-profit investments” (totaB8 million EUR) in 2012-2018able 2).



Agrarian Perspectives XXV.

WFry A 5. - ..s$

As it can be seen from the table 2, the biggestuamof support approved in Taukag
and Paneidzys counties and the smallest — in Utena counties.

Farmers were encouraged to participate in the igctiMlanagement of drainage ditches”
and for this purpose receive support of the stdte97 applications were collected,
950 applications were signed according this prognanjBendra Lietuvos..., 2015). As it can
be seen from the 3 fig., the most active farmerthis program were in Pangys, TelSiai
and Taurag counties and the least number of applications nieasived from Marijampél
Alytus and Klaigda counties. But the biggest numbers of farm ar&aonas and Vilnius
counties, and the smallest — in TelSiai and Alytus.

Table 2. Statistics of the applications under mease “Non-profit investments. Management of drainage
ditches” of Lithuanian Rural Development Programmefor year 2007-2013

Number of collected Approved The requested amount ofApproved amount of support,

Counties of Lithuania applications applications support, EUR EUR

Alytus 81 [ 27.619 23.464
Kaunas 131 92 66.110 56.286
Klaipeda 87 69 31.106 24.092
Marijampok 48 37 27.420 24.707
Panewzys 186 133 73.522 59.324
Siauliai 92 64 40.509 32.296
Taurag 165 158 78.826 68.760
Teliai 170 146 61.342 53.300
Utena 127 80 23.639 17.992
Vilnius 110 97 41.885 36.301
Total: 1197 950 471.978 396.522

Source: Bendra Lietuvos..., 2015

Fig. 2. Statistics of the applications under measer“Management of drainage ditches”
of Lithuanian Rural Development Programmer 2007-203 for year 2012-2013
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Source: Bendra Lietuvos ..., 20150kiy, jregistruoty..., 2016

The largest counties are Kaunas and Siauliai (ttdad area and agriculture land)
and the smallest - Alytus and Klaga (table 3).

While analysis of the number of farms in the coesitithe average farm in Lithuania is quite
small - about 9.37 ha. The biggest number of famarge 3-5 ha, but the biggest amount
on land area have farms from 10 to 20 ha (tableSfnificant increase of land covers
fragmentation due to growth of the shrubby and smarerritories both in the forested



Agrarian Perspectives XXV.

WFry A 5. ..s$

territories and in the agrarian fields. The averagm of land use plot decreased almost twice
until 1986 (Jankauskaiand Veteikis, 2013).

Table 3. The number of farm, registered ‘Farmers fam register’, and their land

Number of Land area, The average

Counties farms total, ha farm area,ha Agriculture, ha  Forest, haVater, ha
Alytus 9294 68518.82 7.37 50939.62 9004.89 843.38
Kaunas 16710 152002.72 9.10 126322.37 9375.19 1785.20
Klaipéda 11437 87117.61 7.62 75332.74 6813.57 684.19
Marijampok 11955 113463.07 9.49 104368.94 2925.25 538.99
Pane¥zys 11897 137466.07 11.55 119011.36 11161.71 803.51
Siauliai 11645 146281.72 12.56 123696.79 9023.33 626.25
Taurag 10874 110353.06 10.15 87802.39 7373.09 569.31
TelSiai 8635 106205.53 12.30 95614.47 12875.2822.29
Utena 13191 126062.85 9.56 94307.46 17464.11 844.75
Vilnius 16698 98679.12 5.91 81162.79 11092.13 734.40
Total 122336 1146150.57 9.37 958558.93 97108.52252.27

Source: Ukiy, jregistruoty..., 2016

Table 4. The number of farms by farm land area

Interval, ha Number of farms Amount of land area, ha

0-1 11 861 6036.14
1-3 36757 76106.74
3-5 22477 83441.77
5-10 25787 184009.99
10-20 16490 227926.87
20-30 4782 115209.33
30-50 2596 97847.18
50 - 100 1156 76511.89
100-500 416 72163.31
> 500 14 19305.71

Source: Ukiy skai¢ius..., 2016

When analysing the reasons of this unequal digtabwf the support sum it is applied for,
it was determined, that the number of applicatidegends significantly on length of ditches,
length of ditches that are in bad state (corretatielation is moderate, R=0.44, R=0.53).
The second important factor is own lands, totahavé land and area of agriculture land.
The weakest factor is land rent by the farmer amdber of farmer (table 5).

Table 5. Statistical analysis

Total Agriculture  Land rent by Own Number of Length of Length of
Number of area of ) .
L land the farmer lands farms ditches bad ditches
applications, land
R 0.27 0.25 0.03 0.38 -0.02 0.44 0.53*

Evaluating the impact of rural development prograams, however, complicated due
to the widely varying policy targets of RDPs as Ivasl their substantial heterogeneity across
rural areagSmit et al., 2015). Most agricultural producers oye the drainage on their land
for better traffic ability, to enhance field condits, to facilitate timely planting
and harvesting operations, and to help decreagedanmage from saturated soil and standing
water during the growing season. Agricultural dagi@ improvement also decreases year-to-
year variability in crop vyield, ensuring consisteptoduction (Strock et al., 2010).
The essential function of ditches is to prevenoding through the rapid removal of surface
water during storm and snowmelt events and to laverwater table during and between
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events to prevent crop stress and to allow fielts $0 dry such that they may be driven upon
and worked with agronomic equipment (Needelmar, &087).

In order to determine the main reasons impedingpicipation of farmers in the"2
Direction “Improvement of environment and landsc¢agpfenon-profit investment programme,
that is covering 100% of costs of the implementedjgets, a survey was performed.
The main reason impeding from participation in Nwofit investment support programme
named by the farmers (31%) is fear for additior@digations for further 5 years was founded.
Other reason — lack of enginery (19%). Gorton et(2008) found that farmers felt highly
positively about all forms of payments. Howevenmngointeresting variation was observed:
except for Lithuania, farmers in all countries ameore positive towards subsides
for environmental goods than towards other formgayiments.

4 Conclusion

The poor state drainage ditches reaches 54% alr@thage ditches in Lithuania. The main
damage has occurred because of silts and intensdgetation of bushes and trees
on the slopes of ditches. The farmers don’'t useensively the support intended
for the management of ditches provided by EU. Inary@012-2013 were presented
950 applications for the management of ditches wurtle 2¢ Direction “Improvement
of environment and landscape” of non-profit investin programme that is covering
100 percent of costs of the implemented projectse Tajority of respondents who
participated in the survey (31 %) aren’t willing take additional obligations, even
for the yearly support that equal 150 EUR for orextare. The number of applications
depends significantly on length of ditches and tengf ditches that are in bad state
(correlation relation is moderate, R=0.44, R=0.B8¢. farmers avoid taking responsibility
as in their opinion works of drainage ditches’ ngaraent are complex, besides they think
that ditches are owned by the state thereforettte should take care of them. The farmers
overlook the fact that bad state of the ditcheseawndesirable soaking of the area. In order
to improve state of the ditches, the farmers mestrore informed about possible results,
they must be encouraged to contribute to manageofeathie ditches and to use the support
provided by EU.
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Abstract: The topicality of the subject has been shown kg féct that the number of food

supplements has been increasing. These productiifiereent from the traditional food products
and the risks associated with them may also diffan the traditional food risks. The aim of this
research is to examine the consumption patternsttenanost important factors of the decision
making process among adult food supplement useng dther research question is how
determinants of food safety - such as quality, labdity of information and risks - influence

consumption patterns in the market and to what néxtmistomers take these factors into
consideration during purchasing process.

Within the framework of primary research, [1] focgioup interviews were conducted in order
to understand how people hold certain beliefs affmadl supplements and [2] a survey was also
used to measure the consumers’ attitudes towaed® throducts as well as food safety. In data
processing, factor- and cluster analysis were usesegment consumers based upon how they
consider the use of food supplements.

From the results, it can be seen that 42% of custernonsume food supplements seasonally.
The main motivation in the consumption of food depgents is ‘vitamin supplementation’,
followed by‘health protection’. In the case of food-supplemnseatdifference has also been shown
between genders' consumption habits. Furthermang; iomogenous groups were identified
among the respondents: comfortable, skeptics, @Waunsérs, conscious health-protectors.

I conclude that use of food supplements are judijferently by the respondents. Segmentation
can help businesses to tailor the marketing mixsfoecific target markets. Findings can also
improve the innovation of new products that suitdreto customers' unique needs.

Key words: consumer behavior, segmentation, quality, inforomatrisk

JEL classification: Q13, M31, L66

1 Introduction

In the last few decades there has been a signifcdange in the use of health care products.
The interest towards natural things has increafsbides, alternative medical trends,
methods of treatment have started to strengtheuarried out, that herbs, animal and mineral
materials are important, not only because theyatomecessary nutrients, but also because
they have special effects that can be used in skspeevention. Due to this, different types
of non-medicine products have appeared all overitbedd and they have become known
as phytoteraphic products, functional food or fesagplements.

The definition of food supplements according to Regulations No. 2002/46/EC is:
“as an addition to a normal diet, food businessatpes market food supplements, which are
concentrated sources of nutrients (or other subsgnwith a nutritional or physiological
effect. Such food supplements can be marketedasetiform, such as pills, tablets, capsules,
liquids in measured doses, etc.”

In earlier literature, the research techniques misamer behavior have spreaded to most
in functional food researches (Gilbert, 1997; Menra003; Verbeke, 2005). Recent studies
have reported a raising awareness and interesingueners in health matters and functional
food (Szakaly et al, 2012; Filipaviand Stojanowi, 2013; Caracciolo et al, 2016; Khoury
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et al, 2016). According to the study of Filipé\and Stojanovi (2013) the main influencing
agents for this trend: the recognition of the rofethe food in the preservation of health,
increase in life expactancy and increasing costeaflthcare. Szakaly et al (2012) revealed
the relationship between lifestyle, health behawdnd the consumption of functional food
on the basis of Grunert's food-related lifestyledelo

The objective of this present study is the consionptpattern of food supplements

in Hungary, searching for the answers to the falhgwquestions: What is the opinion

of consumers about health and healthy lifestyle \ahdt do they do in order to achieve it?
Which factors can influence consumer behavior iodfeupplement purchase? Which risks
are customers afraid of when using food supplemamtiswhat do they do in order to avoid
it? (in qualitative research).

What are the main motivations behind food suppldmeonsumption? How often
do consumers use these products and how do theindhe necessary information? To what
extent do factors influencing decision making psescaffect customers? (in quantitative
research).

2 Materials and Methods

To base my research, | used focus group interviasv® qualitative method. The group
discussion was conducted twice to identify trendd patterns in perceptions. The results
provide clues and insights as to how a producersgived by the group (Table 1).

Table 1. Demographic composition of participants iffocus group interviews, person

Educational level Age

18-29 30-39 40-49 50-59 60 yrs +
Basic level 0 0 0 0 2
Intermediate level 1 2 0 1 2
Higher level 1 2 1 0 0

Source: Own research, 2014

Criteria for participation in the group: the agel&for above and earlier experience in the use
of food supplements. 3 men and 9 women have beerviewed. In the quantitative research,
online survey was used as the main primer meth8d.s2irvey were sent by email and 104
were successfully completed and returned. A staliwat questionnaire was applied
as an instrument. The 17 questions were groupaghdrd main topics: (1) attitudes toward
health and healthy lifestyle (2) consumer judgmentthe use of food supplements
(3) consumption patterns of food supplements (éfpfa influencing purchase decision;
especially quality, information and risks. The agglsampling is convenience sampling, thus
it may limits generalizability. The response rate adult men and women was 37,14%
in the research. Among respondents, 52% were famaldile 48% were males. Age
distribution was as follows: 8% of respondents wWE8e29 years old, 27% were 30-39 years
old, 27% were 40-49 years old, 24% were 50-59 ye#&tsand 14% were 60 years old
and above. Most respondents had a university/oolldggree (51%) and were residing
in Budapest and the surrounding cities. The sumvag carried out in August-September
2014, in Hungary. SPSS 21.0 statistical softwares wesed for data processing
and MS EXCEL for presenting the results. As fortistewal method, descriptive statistics
were used to describe the features of the datayirstody (frequency distribution, mean,
standard deviation, etc.), as well as cross talbunlaand chi-square analysis to compare
relationship between two variables. Factor analysias used for data reduction
and hierarchical cluster analysis (Ward’'s method}y w@pplied to segment customers based

upon how they judge the use of food supplements.
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3 Results and Discussion

3.1 Attitudes, motivation and frequency of food su pplement consumption

Participants in focus group interviews shared simibpinion about health and healthy
lifestyle. From the factors that can determine thwalifestyle, participants emphasized
the importance of healthy nutrition. They agreeat ith healthy nutrition diversity is the key.
Participants also agreed that there can be diffesgnation in life when the use of food
supplements is unavoidable.

Data from the survey results show that the mosjuieat reason of consumption is vitamin
supplement, followed by health protection and thetractive appearance. Treatment
of diseases and pregnancy were chose less by #ippndents. As for the consumption
patterns of food supplements, most of the respdedese food supplements seasonally
(42%), followed by the customers who consume sumtd lof products several times

in a month (21%). 18% of respondents use the ptsddaily and 11% consume food

supplements relatively frequently (3 or four timesa week). Finally, 8% of customers use
them once or twice in a week (Fig. 1).

Fig. 1. Frequency of consumption of food supplemesit percent

42%

0,
# Seasonally 21% tt Several times in a month

=0Once or twice per week %3 or 4 times per week
= Once or twice per day

Source: Own research, 2014

Among factors that influence customer decision mgkiexperience in earlier food
supplement consumption received the highest vaty80), followed by quality (4,28)

and price (4,02). Other influencing factors, such fanction, manufacturer, safety, taste
or brand affect consumer behavior less (Fig.2.)

Fig. 2. Factors influencing food supplement consuntipn on 1-5 range scale, based on the average
of the answers

Source: Own research, 2014
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Fig.3. shows the most important sources of inforomatRespondents believe that the opinion
of healthcare professionals (doctors, pharmacistéhe most authentic, followed by sales
persons, and then articles and TV/radio progranmhected to the topic. Customers obtain
information from the acquaintances moderately. Brarg the question on basis of gender,
94% of women and 56% of men listen to health capéegsionals completely. Whereas 44%

WFry A 5.

of men and only 3% of women mostly accept doctmts pharmacist's advice.

Fig. 3. The most important sources of informationn the case of food supplements, based on the avegag

of the answers

Articles, Tv/Radio programme;

Close acquaintances (e.g.relative

Professional events, conferenc

Health care professional

Sales stuff

Acupuncturis
Advertisements|

Remote acquaintance

0 05 1 15 2 25 3 35 4

In my research | examined how customers judge ttegacteristics of food supplements.
To measure respondents’ attitude | applied a figatpLikert scale, where "1" means

Source: Own research, 2014

customers strongly disagree with the particularestent and "5" means they strongly agree

with the statement.

Table 2. Name and contents of the factors, Rotate@lomponent Matrix

Component
Name of factor Factor statement
1 2 3 4 5
K5_1. Food supplements supply improper diet. 0,77 -0,10  -0,02 -0,04 0,03
F1-— considergtion of K5__2. They play an important role in prevention 0.72 0.29 017 004 014
health protection of diseases.
K5_4. .Th.ey can be purchased without a 0.56 0.18 045 000 -005
prescription.
K5_7. You need a lot of information for their us —0.21 0,75~ -0,06 -0,19 0,20
F2 —factors of K5_8. There is no need for a permission for the
uncertainty i > 015 074 029 011 -0,03
K5_12. Their unnecessary use can be dangero 0,32 0,68 0,04 0,09 -0,23
, 0,01 0,84 -0,11 -0,24
F3 — knowledge of K5_5. They might interact with other medicines
ingredients . . .
K5_6. They contain natural ingredients only. 0,32 0,28 0,61 0,25 0,37
K5_9. They can be used without a doctor's 0,06 -012 -0,08 0,74 0,35
F4 — importance of supervision.
dosage K5_11. They have to be used in specific doses. 0,40 0,42 -0,10 0,63 -0,26
K5_10. Food supplements are costly. -0,42 0,00 0,12 0,60 -0,06
FS — perception of 008 -002 -012 007 085

necessity

K5_3. Everybody needs these products.

Source: Own research, 2014
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Statements that have received the highest ratesasréollows: Food supplements can
be purchased without a prescription (4,63), They @in important role in disease prevention
(4,59), They must be applied in specific dosesQ),bhey supply improper diet (4,34). Since
respondents had to assess 12 possible answers quéstion, in data processing my aim was
to reduce the number of statements for easierilggiflrable 2.)

3.2 Cluster analysis

I have classified the respondents in homogenouspgrdy the help of variables that were
generated during factor analysis. 104 cases caliddbuded in the analysis. Clusters contain
24, 40, 12, 28 elements respectively in a 4-cluspéution (Fig. 4).

Fig. 4. Distribution of respondents in the four clster, percent

28% 24%

N
1206
© N

40%

T Comfortable Skeptics = Careful users “ Conscious healthprotectors

Source: Own research, 2014

The clusters were characterized by the analysduster centroids, i.e. | defined the average
of the factor within each group and | have drawnaomgclusions to the specific group. | have
characterized the generated groups by demograpatniables as well. Based on chi-square
test, | studied the relationship between clustemivership and the following variables:

» gender (p=0,004): significant

« age (p=0,11): no significant

* qualification (p=0,0): significant

* location (p=0,281): no significant

» marital status (p=0,173): no significant relatiopsh

In the case of each segment, | also identifiedelleenents of marketing-mix. In summary,
the four segments can be described as follows:

Cluster 1 — the segment of Comfortable customensider health protection very important,
but are tend to do less in order to protect it. i@ other hand, they are willingly use
alternative health products. Customers of this groelieve that everybody needs to consume
food supplements. Most of them are women (80%);nimairom the young age groups.
The main motivation for them is health preservati@and attractive appearance.
In the consumption of food supplements, they araigfthe most that the product is not
of a proper quality and they might overuse themoider to avoid the risks, they usually
choose those products that have already been lhwethemselves or by their relatives
and friends. Cluster 2 — Customers, belonging & dbgments of Skeptics, think that their
health is important, but - unlike Comfortable cusérs - they live a more active life; however
they tend to use alternative therapies less. Skeptistomers answered negatively
to the questions regarding to health protection vesll as safety. They considered
the importance of necessity of food supplementsatiagy. Customers of the segment are
afraid that food supplements might cause allergy.
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Cluster 3 — the members of Careful users seem toatteer careful in the use of food
supplements. It is very important for them to ubkese products carefully: they read
the instructions and dosage thoroughly. They tak#a account that food supplements might
interact with medicines. Their knowledge of ingeds is high. Cluster 4 — Conscious Health
Protectors attach high importance to health prmtectamong all groups, they are most
willing to act for the favor of their health: thelp sports regularly; they pay attention to their
own and their family members' health and they tendse alternative health products more
than the consumers of the other groups. These heectistomers who are less afraid
of the risks associated with the usage of food kupents, than the members of other
segments and also, they are most willing to spemdewin order to protect their health.

3.3 Discussion

This finding is consistent with other surveys cortéd in Europe. Studies mentioned
in the chapter of Introduction have also shown thating, females, individuals in high
socioeconomic categories (Filipovand Stojanowi, 2013; Caracciolo et al, 2016,) as well
as health conscious consumers (Szakaly et al, 20&2)kely to use food supplements more
often than other counterparts. The difference betway results and similar studies (Khoury
et al, 2016) is that the main motive in food suppmeat consumption is vitamin
supplementation, followed by health preservatiord attractive appearance according
to my primary research. As for food safety, in Harngconsumers are mostly afraid of food
allergy, overdose and drug interaction. Howevernsomers try to avoid these risks
with the followings: they usually purchase thosedurcts they had used before or they read
the instructions carefully or they ask for healéinecprofessionals’ advice.

4 Conclusion

On the health market (and on the food supplemenketjait can be observed that customers
becoming more health-conscious and they choosefutlgrehe food that they eat.
This observation is supported by literature reviemd the results of my primary research
as well.

4.1 Practical implication

Based on the characteristics of the clusters akidgahe elements of marketing-mix into
account, my suggestions are the following consmeeach group:

Comfortable customers: at this segment it is adhesdao draw customers' attention how
important it is to take part actively in the prdten of their health. Skeptics: marketing

strategy should convince customers - even withhiflp of a health care professional, such
as doctors and pharmacists - about how food sumitsmcan contribute to their health
and the prevention of diseases. Careful users: apnmp must win the trust of these
customers and have to give more detailed informatio the products: either by developing
proper instructions, either by the training of hleadare professionals. Regarding to the fact
that members of this group can be influenced byedthements and customers often obtain
information from magazine articles and TV progracmnected to the topic, companies
should use these tools to send their messageg toutomers. In marketing communication
messages should emphasize safety. On the other hsrdbers of this group are price-
sensitive and this means that discounts also adnad customers' attention to the products.
Conscious health protectors: have got a wide rasfgknowledge on health care topics
and they believe it is important to be active irdesr to protect their health. For these
customers, quality is extremely important, thusriin aim in defining the right marketing

strategy could be developing products with highligguaHigh quality should be emphasize

in communication. Since, members obtain high edocak level and income,

their expectation toward food supplements may lg las well. Therefore, it is advisable
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to pay attention to other characteristics of thedpcts: such as packing. With the extension
of selection (producing different tastes) companiesuld increase their turnover
in this segment.

4.2. Recommendation for future

| conclude that - although the sample is not reprgive - the results can still give a good
base for the conduction of a further, advancedllef/eesearch. Findings can also improve
the innovation of new products that suit bettecistomers' unique needs. Segmentation can
help businesses to define the right marketing esgsatn order to succeed among the strong
competition relations of food supplement market.
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Abstract: In the field of agriculture, there are a lot ofesflics reflected in the value of items
in financial statements, and thus in the resulinaincial health assessment of a company through
bankruptcy and credibility models. This assessmenhich can be partly influenced
by the company itself, does not provide the infdiora necessary for investors, owners
and the public. This article focuses on the assesspf financial health of agricultural enterprises
in the Czech Republic. It determines the most drel least controllable parameters included
in financial health assessment. The reliability tbE selected models was also evaluated.
The selected models include IN 05, &kr model, CH-index and th&ezbova OP model
for the Operational Programme Rural Developments Téliability was tested on data from 200
enterprises which were in bankruptcy or liquidatadrthe time of the assessment. The data were
taken from the Albertina Gold database. The thad pcludes a regression analysis of these four
models to determine which indicators, both indiédand mutual, are statistically significant for
the outcome of the model and which of them infleetite level of the assessment to the greatest
extent. These two analyses were carried out orlyn@@y000 data entries from the Albertina Gold
database. The values of assets and profit seem toebmost easily influenced. These values can
be influenced by the choice of a depreciation netleoeation of provisions and adjustments, but
also by specific valuation that is largely doneotlgh calculations in agriculture. The most
important indicators are profit and a group of aadors related to the enterprise’s debt, such as
interest payable, current liabilities and total tdeb

Keywords: financial health assessment, risk argriculture, bankruptcy and credibility models.

JEL classification: M4, M41, Q14

1 Introduction

Agriculture, which is a very specific field of busiss, offers more space for choosing various
accounting methods, which can actually influence ribsults of financial health assessment.
The specifics also reveal a space which some bas#semay purposely use to influence this
assessment. For example, Ktava (Kouilova, 2010, Kotilova, PSetik, Kopta, 2009),
Dvorakova D. (2012) Dwvigikova K. (2015, 1., II.) deal with the specifics africulture

in their work. Valuation at cost, accounting of siglies, inclusion of animals in fixed assets
and valuation in general are problematic areasnaintial health assessment in agricultural
enterprises. The valuation of assets at cost @httedifferences in the valuation of the same
asset in different companies due to the selectigheocalculation formula in each accounting
unit (Kourilova and Drabkova, 2009). Accounting of investmsabsidies under the Czech
accounting legislation, which leads to reducing ttadue of the acquired assets, distorts
the value of assets. The actual value of the aeduassets is recorded on off-balance sheet
accounts, which are not part of the disclosed médion. (Dvdakova K., 2015 IL.). In case
of animals, the entity also determines the valogtlfrom which the asset is posted as fixed
(Dvorakova D., 2012). This again affects the value »édi and current assets. Problematic
areas common to all fields of business include theice of depreciation methods,
the possibility of creation of provisions and adijents. Along with the depreciation method,
the enterprise also chooses the depreciation natgeriod. This choice may lead to different
levels of annual depreciation and thus to diffeesnio the profit of the company (Diakova

K., 2015 I.). The creation of provisions and adjstts has the same consequences.
The entity has space for its own decision on whath@ot it would create them.
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Financial health assessment through bankruptcy aedibility models is a widely-used
method and has many advantages. As a principalngatye, it offers complexity, focus
on several areas of assessment of the enterpiiigeiacial standing, easy applicability
and evaluation. This article evaluates the relgbibf the selected models in recognizing
enterprises that are in trouble. The second pasabkshes significant indicators and their
impact on the outcome of financial health assessogng these models. For example Kopta
(2009), Maasova (2008), VlaSicova and Naglova (2015) or &wysi2011 1., 1l.) deal
with the evaluation of the reliability of crediliyli and bankruptcy models. Kopta (2009)
evaluated the reliability and the strengths and kwesses of the models using data
from agricultural enterprises. He focussed on fam@nproblems caused by two factors:
profitability and cash flow. In his analysis of tpesdiction of problems due to profitability,
‘Rezbova OP model’ for the Operational Programme RDevelopment and the Giik
index came out the best. The CH-index and IN95areded best to threats arising from cash
flow. These indexes were shown to have a correlabetween the calculated value
of the index and the value of future economic penfince, although the values of the indexes
did not match the specifics of agricultural entesgs. Maiasova (2008) first evaluated
the success rate of bankruptcy prediction modelsrdarprises that actually got into trouble
in the following years. With no distinction betwesactors, the INO5 index was the best.
She also dealt with the same evaluation dependingpecific sectors, namely agriculture,
food, textile and construction. In the field of @mgfture, the ZETA and Z-Score models
generated the best results. The IN models of thardéers also achieved very good results.
SuSicky (2011) also evaluated the sector of agtiogilseparately in his work. Z-Score, ZETA
and IN99 turned out to be the best models for feistor in his analysis. The worst was
the INO1 index.

The aim of this article is to identify risk aredstie selected models which could influence
current and future investors' judgment, to defihe teliability of models for recognizing
companies with problems and to identify statistjcalgnificant indicators of the individual
models.

2 Materials and data

The first part includes an analysis of the religpibf the selected models in predicting
problems. It used 200 data records from 58 agucalltenterprises in the Czech Republic
that were in bankruptcy or liquidation between 2G@0®1 2014. The second part analysed
the most important indicators that have the biggagiact on the outcome of the financial
health assessment of the enterprise using the gmedels. This analysis was based
on the existing data from 3843 agricultural entegs from the entire Czech Republic
regardless of their financial standing over the eaperiod. The data were obtained
from the Albertina Gold database. The companiegwerted by sector using the CZ-NACE
methodology. Where the number of employees was aemas not specified, the company
was not included in the sample. There are inclustedpanies from all 14 regions, the most
prominent are region Jihomoravskyjettatesky a Jihesky. 70.4% of financial statements
are fully, in its entirety. The number of employeassranging from 11 to 44. The most
represented is the number 12 with almost 31%.

The analysis examined four selected models of Grrhealth assessment, namely: INO5,
Guriik model, CH-index andRezbova OP model for the Operational Programme Rural
Development. These models were chosen becausevibsy created within the context
of the Czech Republic and Slovakia (which is vamgilar) and because they were intended
for the assessment of enterprises in agricultunely @he INO5 model is not designed
for agricultural enterprises. However, it is thdett model created by the Neumaiers
in the Czech Republic.

237
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2.1 INO5

This model was created by the Neumaiers in the ICER=public in 2005. It also takes into
account the viewpoint of the owner.

The index equation is as follows:

INO5 = 0.13 * Assets / Liabilities + 0.04 * EBITliterest payable + 3.97 * EBIT / Assets +
0.21 * Revenue / Assets + 0.09 * Current assetavedt liabilities

According to the resulting value, companies arssifeed as follows:

1.6 < INO5 enterprise creates value
0.9 <INO5<1.6 grey zone
INO5 < 0.9 enterprise does not create value (Losb& Zdergk, 2014)

2.2 Guréik model

The Gutik model was created by Professor &kirin Slovakia and is designed to assess
the financial health of Slovak agricultural entésps. This is a credibility-property index
that classifies businesses as thriving or ailing.

G =3,412 * RE/A + 2,226*P/A + 3,277*P/REV + 3,149F/A — 2,063*INV/REV

Where: A assets

RE retained earnings

P profit

REV  revenues

CF cash flow

INV  inventories
According to the resulting value of the @ikrindex, enterprises are classified as follows:
18<G thriving enterprises
-0.6 <G < 1.8 grey zone
G<-0.6 enterprises going bankrupt (&ky 2002)
2.3 CH-index

The CH-index (Chrastinova index) is a bankruptcydeio It was created by Zuzana
Chrastinova for Slovak agricultural enterprised@98. The equation is as follows:

CH=037*P/A+0.25*P/REV+0.21*CA/CGI0.1*CL/REV-0.07*FC/A

They are: A assets
P profit
REV  revenues

CA current assets
FC foreign capital
CL current liabilities
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Evaluation of the result of CH-index calculation:
25<CH thriving enterprises

-5<CH < 2.5 grey zone

CH<-5 enterprises going bankrupt

2.4 Rezbova OP model for the Operational Programme Rural Development
(hereinafter ‘Rezbova OP model’)

This model was specifically designed for the Operatl Programme Rural Development
by Rezbova (Rosochatecka Rezbova, 2004). It contains 10 indicators of finaheinalysis.
Points are allocated according to the result aeudewn the individual indicators. Financial
health assessment is carried out for the last tiosed accounting periods.

The calculation is made for every year and thelfiseore is the arithmetic average
of the results from individual years. Enterprisem cachieve a score of 0 to 30 points.
If the company obtains a minimum of 9.01 points,sitassessed as financially healthy.
In the table below you can see the resulting assassbased using thRézbova OP model’.

Table 1. Resulting assessment for tHRezbova OP model

Category A from 22.01 towo
Category B from 14.01 to 22.00
Category C from 9.01 to 14.00
Category D From 6.01 to 9.00
Category E From 0.00 to 6.00

Source: State Agricultural Intervention Fund, 2016, according toRezbova OP model
The applicants in categories A — C meet the camustior subsidy.

This OP model includes the indicators of returnagsets and long-term profitability, return
on performance from cash flow, added value / inpiotsl debt, interest coverage, coverage
of stocks by net working capital, maturity of detstom cash flow, overall liquidity
and investment activity.

3 Results and discussion

The analysis of indicators included in the finaht¢iaalth assessment shows that the items
of the financial statements that are the most asifluenced are the value of fixed
and current assets (inventories) and the valuerditpof the enterprise. Looking at other
indicators most often included in financial hea#tésessment, the indicators of cash flow,
interest payable, amount of total capital and imiatediquidity appear to be stable.

The first analysis of the bankruptcy and credipilimodels focused on evaluating
the reliability of the models in predicting the emrise’s financial problems. Table 2 shows
the success rate of the models in percentage. félgses was carried out on data from 200
enterprises with financial problems. All companvesre therefore supposed to be assessed
as threatened.
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Table 2: Reliability (in percentage) of the selecttmodels in predicting the enterprise’s financial poblems

Classification by models Correctly classified as  Grey zone  Incorrectly classified as
threatened successful

INO5 62.33 18.93 18.74

Gur ik index 50.8 44 .4 4.7

CH — Index 4.12 92.78 3.1

Rezbova OP model 13.93 - 86.07

Source: own analysis

The analysis shows that INO5 is the best of thergimodels for predicting financial problems
of enterprises, with a reliability 62.33%. The &urindex was second, with a success rate
of over 50% in predicting financial problems. Fentimore, only 4.7% of the enterprises were
classified incorrectly as successful businesseswv@sely, Rezbova OP model’ shows
the highest error rate. It evaluated 86.07% of resses in liquidation or bankruptcy
as successful companies appropriate for suppod. H-index model showed the smallest
error in the classification of these businessesugeessful, but again classified more than
90% of the businesses in the grey zone, which do¢sn any way help the assessment
of the financial health of enterprises.

INO5 came out as a suitable model for recognizimgerprises in difficulties also
in the analysis of SuSicky (2011). According to #malysis of Kopta (2009), the Gik index
was evaluated as the best at recognizing problarasta profitability and th&ezbova OP
model for cash flow. When evaluating the modelshaut distinction between sectors,
the INO5 model was the best according tonkkova (2008), and the ZETA and Z-Score
models with a focus on agriculture. The IN modé$® achieved very good results.

The second, regression analysis tested the effantlividual indicators and ratio indicators
on the value of the result of the financial heaidsessment using the selected models.
For this analysis, approximately 10,000 data esthiiem the Albertina Gold database were
used. The results of the analyses are as follows:

IN 05 model

The regression analysis of this model resultechendtatistically significant values of assets,
current assets, inventories, EBIT, cash flow, profurrent liabilities, interest payable
and total revenues. The value of external resouveas the only insignificant indicator.
But this indicator reached a p-value of 0.051, Wwhis just above the limit of statistical
significance. EBIT, profit for the accounting peti@and interest payable have the biggest
impact on the result of financial health assessment

Gur &ik index

For Gueik index, the individual indicators were not stitiglly significant. As for the ratio
indicators included in the model, only retainedfpptassets, profit/revenues, cash flow/assets
and inventories/revenues were significant, with «ajue equal to 0. The indicator
of profit/assets was insignificant in the analysvth a p-value of 0.25. The ratio of retained
earnings/assets is a significant indicator thatuerfces the result of financial health
assessment most of all.

CH-index

In this model the individual indicators were statislly insignificant. Current liabilities
appear to be the most important, with a p-valu@.b5. Ratio indicators were all significant.
The ratios of profit and revenues and of currerdetss and current liabilities influence

financial health assessment most of all.
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Rezbova OP model

In this model, there were no statistically sigrafit individual indicators for determining

the financial health of the enterprise. The lowpstalue was observed for the indicator
of external capital (0.11). As for the ratios, #haevere the statistically significant indicators
of return on assets, long-term profitability, tléio of added value/inputs, total debt, maturity
of debt from cash flow and quick liquidity. The iodtor of total debt has the biggest effect
on financial health assessment. There is a negatoreelation between that indicator
and the result of financial health assessment.

The most important indicators, with the biggest aipon the value of the index in assessing
the financial health of the enterprise, were rdigdhe selected models. Table 3 summarizes
the most significant indicators of the individuadiexes.

Table 3. Statistically significant indicators of irdividual models

Model Statistically significant indicators Indicators that influence the
value of the index most

INO5 All individual indicators except for externalEBIT, profit, interest payable
resources, all ratio indicators

Gur ¢ik index All ratio indicators except for the ratio ofThe ratio of retained profit/assets
profit/assets

CH — Index All ratio indicators The ratio of profit/revenuesdof
current assets/current liabilities

Rezbova OP All ratio indicators except for return onTotal debt
model performance from cash flow, interest coverage and
coverage of inventories by net working capital

Source: own analysis

From the models above, Kopta (2009) only analydesl Gutik index. The indicators
of profit/liabilities, profit/revenue, cash flow/oent liabilities and inventories/returns are
shown to be statistically significant accordinghis analysis. Only the indicator of retained
earnings/assets was insignificant.

4 Conclusion

This article focused on evaluating the reliabilty selected models for financial health
assessment used in the agricultural sector in #eelCRepublic. The INO5 model turned out
to be the most reliable model to determine findnmiablems of an enterprise, with a success
rate of 62.33%. It is followed by the Gik index, with a success rate of 50.8%. The success
rate of the two other models was far below 50%.

Earnings, income, current assets and total assatgnt liabilities and total debt are among
the most important indicators. Among those mentipribe indicators of profit and amount

of current assets offer a larger space for intealionfluence by the enterprise with the aim
to falsify the results of the financial analysisdafinancial health assessment. Although,
according to many authors, it should be more ap@tgpto use the indicator of cash flow

instead of profit, which is easier to influenceg malysis showed no significant effect of cash
flow on the value of financial health assessmerttis Tmay be also due to the fact

that the success rate of the models was not tdo hig

The analyses carried out in this research did naglpositive results for potential investors
or owners of enterprises with different managenfiemh the owners. The results of financial
health assessment using the selected models dghawt high reliability.
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The results of financial health assessment shooldtimerefore be used without further
investigation for decisions on the future actist@ these individuals.

Further work will perform an analysis using the @&eized Linears model, which will
examine the relationship between the values olviddal as well as ratio indicators of the
financial analysis and the actual standing of thé&emrise. Whether or not there is an
indicator that could refine the results of finamd¢iaalth assessment to provide a better picture
of the real situation.
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Abstract: The Transatlantic Trade and Investment PartnersfifIP) is expected

to be the world's largest free trade area. Agnicaltissues are one of the most difficult areas
of the TTIP negotiation. It is due to the asymneeleivel of protection of the agricultural markets
of the EU and the US, associated with significaiffecences in the production potential
of agriculture and food industry in these countriéhe main aim of the paper is to present
the current scale of tariff protection of agricutmarkets in the EU and the US and to assess
how the possible reduction of duties under the TWtRild influence the bilateral trade turnover
between the parties of the Agreement. The reshtisghat the average level @ff valoremduties
imposed by the US was more than 2 times lower thahe EU. The rates of the MFN customs
tariff varies depending on the group of productbécexchanged. Most agri-food sectors in the US
were protected by relatively low duties, which ukudid not exceed 6%in the EU, the lowest
tariff rates were found in import of products comifiom other climate zones or products which
were not in sufficient amounts in the EU (oilseedsteals; coffee and tea; live animals etc.).
The highest tariffs were maintained by the EU ipam of tobacco products; preparations of meat
or of fish, as well as preparations of fruit andyembles. The reduction of tariff protection
of the US agricultural market should not lead te #trong creation effect in agri-food export
from the EU to the US but it may result in a sigrdfit improvement in access to the EU market
for products from the US. In fact, when reductioh tariffs is observed, greater benefits
from liberalisation refer usually to the countryathapplied a lower level of protection before
the establishment of free trade area.

Key words: tariff barriers to trade, applied MFN tariffs, bwl duties, agri-food trade,
the Transatlantic Trade and Investment PartnergingpizU, the US.

JEL classification: F13, F15, Q17

1 Introduction

The EU is the world’s greatest exporter of agrifguoducts. In 2014 the export worth 576.7
billion dollars resulted in a nearly 38.5% shareha world export of this group of products.
The second place and about a 10% share in glolpartsxbelonged to the US. However,
in view of the fact that about 75% of the value agfri-food export in the EU is done
within the Single European Market (424.1 billionlldes in 2014) and considering only
the value of export to third countries, the sharethe countries under analysis in the world
food export become equal (EU — 10.2%, US — 9.9%20i4) (UNCTAD, 2016)Apart from
that, in spite of the fact that the EU and US ampdrtant agri-trade partners for each other,
the value of bilateral turnover is relatively loéetween 2000 and 2014 the EU placed agri-
food products worth 9.1-20.8 billion dollars on 1i8 market, whereas the US exported agri-
food products worth 6.9-13.4 billion dollars to tHeU market (UNCTAD, 2016).
The abolishment of barriers in mutual trade undier Transatlantic Trade and Investment
Partnership (TTIP) would give both parties of thgrdement a chance to increase their
market shares and strengthen their internationalpetitive position. The EU and US could
remain in the dominant position in the world ecogorh they deepened their mutual
economic relations by signing the TTIP. It is arportant issue for both partners, especially
due to the increasing importance of countries frAsm@a and the Pacific region, including
China. These problems are the subject of numernal/ses (Wang, 2003; Cheptea, 2012;
Fontagné, Gourdon and Jean, 2013; Francois e048; Bureau et al, 2014; Beckman et al,
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2015; Paul, 2016)The US is more liberal in this respect, becausdsid demands reduced
protection ofthe EU agricultural market, less neste sanitary and phytosanitary
regulations and reduced internal support of the ddcultural sector in the forum of the
World Trade Organization (WTO). The EU has moresemwative position than the US in the
TTIP negotiations due to their doubts if the EUduecers will cope with the competitive
pressure of the US agriculture in the free tradeezmecause of the structural differences
between the agricultural sectors in the EU andéeWsS. In view of this fact the situation of
the agri-food sectors in the new EU member-stated,ding Poland, is a matter of special
concern. In comparison with the EU-15 the new EUniper-states are characterised by lower
competitive potential of the agricultural sectorhigh is measured with the volume
and efficiency of use of the resources of factdrproduction and relations between factors
of production (Poczta and Pawlak 2011).

The scale of protection of agri-food markets in Eié member states and in the US should
be rated both in terms of customs tariffs and ravifftbarriers to trade in these countries.
The main aim of this paper is to present the ctirseale of tariff protection of agricultural
markets in the EU and the US and to assess howdhsible reduction of duties under
the TTIP would influence the bilateral trade turapfetween the parties of the Agreement.

2 Materials and Methods

Data from the WTO tariff data base were used tahrdhe aim. The method of analogies
and comparisons, and the deductive approach werkinghe research.

The article analyses bound tariffs and Most FawdiNation (MFN) tariffs applied by the EU
and the US in agri-food trade in 2015. Bound tariffre specific commitments made
by individual WTO member governments and they rédethe maximum tariff rate resulting
from the MFN clause, which a particular country d¢aypose on a given commodity line
(Sapa, 2014). MFN tariffs are these ones that cmsfpromise to impose on imports
from other members of the WTO, unless the courstnyairt of a preferential trade agreement.
This means that MFN rates are the highest (mostctage) that WTO members charge one
another. In practice, applied customs tariffs apea¢to or lower than bound tariffs. The gap
between bound and MFN applied duties is termedrbpdois and Martin (2003) the ‘binding
overhang'. Latest available data were used to ptdke structure of tariff lines and the value
of imports of agri-food products to the EU and th8 according to the MFN tariff rates.
Then the bound and applied customs tariffs in thparts of agri-food products classified
with a two-digit code according to the nomenclatwe the Harmonised Commodity
Description and Coding System (HS) were consideRgsented effects of the possible
liberalisation of trade between the EU and the W@Sulted from the simulation made
by Bureau et al (2014), as well as Fontagné, Gaurdod Jean (2013), with the use
of the Global Trade Analysis Project (GTAP) geneuilibrium model. Quantitative general
equilibrium models are the most complex tools fanetasting the consequences of changes
in the trade policy in the agri-food sector (vanngeren, van Meijl and Surry, 2001).
The models of general equilibrium are based onnemclassical assumption that the prices
of products, services and production factors reelfr on the market and balance the demand
and supply (Shoven and Whalley, 1984; Pereira dmu/é&h, 1988; Robinson and Roland-
Holst, 1988).

3 Results and Discussion

Due to the weakness of the Agreement on Agricultafe the Uruguay Round

of the GATT/WTO negotiations on improving accessgoicultural markets, customs barriers
in agri-food trade are higher than in exchangendtistrial goods (Ingco, 1996; Tangermann,
2001; Bureau, Jean and Matthews, 2006). This sstuaan also be observed in foreign trade
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of the EU and the US. In 2014 the simple averagd\MEstoms tariff imposed by the EU
countries on total imports was 5.3%, but the daile ron agricultural products was nearly
three times as high as the one on non-agricultpratiucts (12.2% vs 4.2%). The tariff
protection in the US was relatively lower than e tEU. In total trade the average MFN
applied customs tariff was 3.5%. The rate on ingpat agricultural products was 5.1%,
whereas the rate on non-agricultural products wa$63 Thus, the tariff protection

of the American market — measured wit valoremduties (AV) — was almost 2.5 times
lower than in the EU (WTO, ITC, UNCTAD, 2015).

The analysis of the structure of tariff lines ahd value of agri-food imports shows that there
was no duty imposed on about 30% of all tariff §ime the EU and the US. Slightly more than
46% of the EU imports and nearly 40% of the US ingpwere duty-free (Table 1). There are
significant differences in other tariff lines. Inet EU the tariff lines with duty rates under 10%
amounted to nearly 28% of all rates and comprise® 2f the import value. In the US
the same tariff line comprised almost 60% of atlftdines and 50% of the import value.
Inthe EU customs tariff there were more tariffebnwith duty rates of at least 50%.
They comprised slightly more than 4% of all tatiffes and about 11% of the import value.
On the other hand, in the US the highest duty natse imposed only in 1% of all tariff lines
and they comprised 0.6% of the total value of &god products imported.

Table 1. Structure of tariff lines (2014) and the alue of agri-food imports to the EU and the US (2()
according to the MFN tariff rates (%)

Specification Duty-free  (0;5> (5;10> (10; 15>  (15;25>  (25;50> (50;100> >100
EU
Structure of tariff lines 317 10.1 17.5 13.5 11.4 8.7 3.4 0.8
Structure of import values 46.1 11.9 13.3 7.3 7.3 13 4.9 6.0
USA
Structure of tariff lines 30.8 46.4 12.2 5.0 3.1 51. 0.3 0.8
Structure of import values 39.6 35.1 14.9 2.9 1.9 .8 4 0.0 0.6

Source: WTO, ITC, UNCTAD, 2015

The rates of the MFN customs tariff are diversifaat depend on the category of products
traded. As far as tariffs in the EU are concerned?015 the lowest duties were imposed
on the import of products from other climate zormsthe products which were not
in sufficient amounts in the EU, such as oil seadd oleaginous fruits (HS 12), residues
and waste from the food industries and preparecthanfodder (HS 23), chiefly oilcakes
and other solid residues resulting from the oilr&otion, cereals (HS10), coffee, tea, maté
and spices (HS 09) and live animals (HS 01). Theas also a relatively high percentage
of duty-free tariff lines within these HS codes lfl&a2). The highest duty rates and a marginal
share of duty-free tariff lines were related witlhéicco and manufactured tobacco substitutes
imported by the EU (HS 24), edible preparationsneft, of fish or of crustaceans, molluscs
or other aquatic invertebrates (HS 16) and prejmarsidf vegetables, fruit, nuts or other parts
of plants (HS 20). It is noteworthy that in 201% thpplied tariffs imposed by the EU
on the first two groups of products listed aboveatrand edible meat offal (HS 02), live trees
and other plants (HS 06) and, to a lesser extemtfish, crustaceans, molluscs and other
aquatic invertebrates, fats and oils (HS 03 andLBlSwvere higher than bound tariffs on these
products. In consequence, the ‘afflicted’ countrregiht start compensation proceedings
at the WTO forum. The MFN applied customs tarifigppsed by the EU on other groups
of products were equal or lower than bound tarifise binding overhang ranged from 0.1
(HS 05, HS 07, HS 09, HS 12, HS 20) to 4.6 pergenpmints (HS 17).

In the US most branches of agriculture and the foddstry were protected by relatively low
duty rates, which usually did not exceed 6% (Tableln many HS codes the percentage
of duty-free tariff lines was also higher than metEU. Only in four groups of products
imported to the US the averagd valoremduty rates exceeded 10%. These were tobacco
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and manufactured tobacco substitutes (HS 24)eeills and oleaginous fruits (HS 12), dairy
produce, eggs and honey (HS 04) and preparationegdtables, fruit, nuts or other parts
of plants (HS 20). Apart from dairy produce, therere extremely high rates of duties (even
exceeding 100%) imposed by the American custom# t@n some products classified
in the aforementioned codes. The following produetsived a very high level of customs
protection: tobacco (350% duty rate), groundnutssirell (163.8% duty rate), shelled
groundnuts and groundnut seed for sowing (131.8%y date), prepared or preserved
groundnuts excluding preserved with sugar (131.83%y date; WTO, 2016). Although
in 2015 the MFN applied duty rate imposed by theddSobacco and manufactured tobacco
substitutes (HS 24) was lower than the bound téoifiding overhang reached 8 percentage
points), the applied tariff on oil seeds and oleags fruits (HS 12) was higher by 3.7
percentage points than the bound tariff. To a lessént the bound tariff was exceeded
by the applied duty rate in American imports otlivees and other plants (HS 06), vegetable
plaiting materials (HS 14), lac, gums, resins atlteovegetable saps and extracts (HS 13),
fats and oils (HS 15), edible vegetables and cer@ots and tubers (HS 07), meat and meat
offal (HS 02) and live animals (HS 01).

In view of the fact that the EU and the US differtihe degree of customs protection of their
agricultural markets, we can expect the Americansnsist on far-reaching liberalisation
of agricultural trade in negotiations on the creatiof the transatlantic free trade zone.
Due to the asymmetry of protection, if customsff@rare abolished or at least reduced,
the party which applied a lower degree of protechbefore the establishment of a preferential
trade zone will probably benefit more from libesalion. The likelihood of stronger creation
of export of agri-food products from the US to tB markets rather than in the opposite
direction is confirmed by the results of a simuatimade by Bureau et al (2014),
who analysed the potential effects of signing th&IPT agreement. As results
from this analysis, total abolishment of custom#fta(including an extended three- or five-
year period of implementation of the liberalisatfmovisions for sensitive products) and 25%
reduction of non-tariff barriers to bilateral trade products and services between the EU
and the US might increase the EU exports of agrdfproducts to the US by 56.4%, whereas
the growth of value of exports from the US to tHg Eight amount to 116.3%. Fontagné,
Gourdon and Jean (2013) forecast even more dynahanges in bilateral trade turnover.
They prove that the transatlantic trade liberalsatigreement would increase the exports
of agri-food products from the EU to the US by 588, whereas the exports from the US
to the EU would increase by 168.5%.

247
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Table 2. Bound tariffs and the MFN applied tariffsin agri-food trade of the EU and the US in 2015

EU USA
Hs Average of MFN applied tariffs Average of MFN applied tariffs
code alAV Average of Maximum Percentage all AV Average of Maximum Percentage
bound all AV AV duty of duty-free bound all AV AV duty of duty-free
duties (%) duties (%) (%) lines duties (%) duties (%) (%) lines
01 2.0 1.2 115 55.6 0.7 0.8 6.8 515
02 3.9 51 154 19.1 4.1 4.2 26.4 25.0
03 10.7 111 26.0 25.0 0.6 0.5 15.0 87.8
04 53 5.3 17.3 5.7 12.7 12.7 25.0 0.1
05 0.2 0.1 5.1 98.3 0.5 0.4 5.1 77.3
06 5.9 6.7 10.9 13.3 2.3 3.6 7.0 24.0
07 8.6 8.5 15.2 144 8.6 8.7 29.8 7.9
08 6.8 5.9 20.8 204 4.0 3.4 29.8 31.0
09 2.3 2.3 12,5 68.2 0.4 0.3 6.4 85.0
10 54 2.2 12.8 32.7 2.2 15 11.2 231
11 12.2 12.2 19.2 0.0 3.8 3.8 12.8 13.7
12 1.2 1.2 8.3 73.1 9.4 131 163.8 51.4
13 1.9 2.3 19.2 66.7 0.7 0.9 3.8 61.7
14 0.0 0.0 0.0 100.0 0.7 1.1 4.4 58.0
15 5.2 54 16.0 215 3.4 35 191 25.7
16 149 17.9 26.0 24 4.2 3.1 35.0 48.5
17 11.4 6.8 134 11.8 6.2 6.2 12.2 2.0
18 6.1 6.1 9.6 18.2 3.3 3.3 10.0 38.1
19 10.7 10.7 12.8 0.0 55 55 17.5 371
20 17.6 17.5 33.6 0.7 10.5 10.2 131.8 9.4
21 9.3 9.2 14.7 9.4 5.6 5.6 20.0 194
22 3.9 3.9 32.0 41.9 1.8 1.8 17.5 384
23 0.8 0.8 12.0 68.8 0.6 0.6 7.5 40.7
24 39.7 44.7 74.9 0.0 212.2 204.2 350.0 16.4

HS codes01 - live animals; 02 — meat and edible meat pffal- fish and crustaceans, molluscs and othataqguvertebrates; 04 — dairy
produce; birds’ eggs; natural honey; edible progleétanimal origin, not elsewhere specified orued; 05 — products of animal origin, not
elsewhere specified or included; 06 — live treed ather plants; bulbs, roots and the like; cut #iesvand ornamental foliage; 07 — edible
vegetables and certain roots and tubers; 08 —eeffibit and nuts; peel of citrus fruit or melong 9 coffee, tea, maté and spices; 10 —
cereals; 11 — products of the milling industry; tnafarches; inulin; wheat gluten; 12 — oil seedds aleaginous fruits; miscellaneous grains,
seeds and fruit; industrial or medicinal plantsawtand fodder; 13 — lac; gums, resins and othgetable saps and extracts; 14 — vegetable
plaiting materials; vegetable products not elseetspecified or included; 15 — animal or vegetaats &nd oils and their cleavage products;
prepared edible fats; animal or vegetable waxes; fieparations of meat, of fish or of crustaceard|uscs or other aquatic invertebrates;
17 — sugars and sugar confectionery; 18 — cocoacaoda preparations; 19 — preparations of cerflals, starch or milk; pastrycooks’
products; 20 — preparations of vegetables, fruits or other parts of plants; 21 — miscellaneouslegreparations; 22 — beverages, spirits
and vinegar; 23 — residues and waste from the ifudhaktries; prepared animal fodder; 24 — tobacebraanufactured tobacco substitutes

Source: authors” own elaboration based on WTO, 2016

4 Conclusion

The research results show that the rates of thdffiers limiting access to the American
agricultural market are on average 2.5 times lothan in the EU. Additionally, the US
provides less support to domestic agricultural pobidn (Tokarick, 2008). Between 1986
and 2014 the support provided to American agricaltyproducers, which is measured
with the Producer Support Estimate (PSE), fell frd85% to 9.8% of gross farm receipts.
This fall was chiefly determined by decreasing M#rRrice Support (MPS). Simultaneously,
the domestic support of the EU agricultural seatmeasured with the percentage PSE
indicator also decreased from 38.6% to 18.4% (OE®IL6), but it still remained almost
twice as high as in the US.

Due to the current high level of protection of aghural markets, producers in the EU have
not experienced significant direct competitive ptee of the American agricultural sector.
Itis doubtful that tariff barriers in agri-food ale between the EU and the US will
be completely reduced under the TTIP agreemeid.rtiore likely that there will be limited
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liberalisation of exchange of sensitive products arnwide range of duty-free and tariff quotas
will be set. Nevertheless, the abolishment or radacof tariff protection of the EU
agricultural market may considerably improve theess of American products to the EU
market.

American agriculture is characterised by strongenpetitive position, which is determined
by more favourable relations between factors ofipation, higher efficiency of production
and more advanced farmland concentration. In caesesg, there are lower costs
of production than in the EU agriculture (Pawlak)13). Relatively low productivity
of factors of production and fragmentation of tlygaaian structure is particularly noticeable
in the agricultural sector of Eastern and CentralfoBean member states of the EU.
The agricultural sector of these countries has tedeaonsiderable production potential
in the Single European Market. If the potentialagpropriately allocated and supported
with price advantages, it can be effectively usedstrengthen competitive advantages
on the regional and global markets. However, assthecture of the production potential
is not very favourable, it is a weak point whictgagvely affects the competitive potential
of the agricultural sector of Eastern and Centratofean member states of the EU both
on a regional and international scale. A possibbedase in exports caused by the abolishment
of barriers in bilateral trade with the US will tecg producers and exporters from new EU
member states to face the challenge of strong ctitiopeof specialised American farms.
Their scale of production is much larger. They e@disestock under less strict standards
of environmental protection and animal welfare &mds, they gain competitive advantage
over the EU producers due to lower costs of pradoct
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Abstract: Assessing the importance of the agri-food sectased on its share on GDP
and employment could be misleading as in the deeslocountries those shares are low
and are continually declining. Besides, GDP and jafe created also in related sectors. Therefore,
the aim of the paper is to assess the real scopgroefood sector in the Czech Republic (CR)
with regard to employment and simulate the impastspossible decrease of agricultural
production. The article is based on Input/ Outmalile of inter-sectoral relations in national
economy. It is assumed that agriculture generabes émployment in customer’s sectors
in the same relations as it generates the GDP ;tlsamglarly a part of employment in supply
sectors exists thanks to agriculture sector. In320& share of agriculture on GDP of the CR was
only 2.49%, although after including upstream amaviolstream sectors it increased to 5.49%.
Share of agri-food sector reached 12.61%. Dedpéteagriculture contributed to total employment
by 2.62% in 2013, after including estimated emplepimin upstream and downstream sectors
the share was 6.29%. Share of agri-food sectoruishniigher (13.83%). Decrease of the scope
of agriculture by 5%, would reduce the jobs in dgad sector by 2 894, decrease of 10%
by 5 788 and decrease of 30% even by 17 358. Theriance of agriculture is obvious, which
should not be neglected during formulation of aigrapolicy measures.

Key words: 1/O table, employment, agri-food sector

JEL classification; D57, J43

1 Introduction

The agricultural sector is a key contributor to grewth of developing countries. However,
its shares on GDP and employment decrease as dtee lscome more developed. Czech
agricultural sector experienced significant declimé production and employment
and deepening deficit of the agrarian foreign trddeng the nineties of the last century.
However, it does not mean that the importance ofcaljure is decreasing. “All world
inhabitants are totally and irreplaceably dependent agriculture as food consumers
and livelihood of approx. 42-45% of current worldpplation dependents on agriculture,
although the share of agriculture on GDP worldw&len average only 4%” (Svatos, 2004).
In addition, agriculture fulfil also non-productiofunctions, therefore, the emphasis
is on its multifunctionality. “The concept of mdiinctional agriculture emerged in the last
decade of the twentieth century in developed caemtwhere the economic importance
of agriculture was negligible, and the communityswacreasingly concerned with the quality
of consumed food and the surrounding environméerdtiprova and lkova, 2014). Importance
of agriculture and agricultural-food sector in deped countries underlines also the scope
and costs of agrarian policy measures. Besidesaghieulture and related sectors are one
of the major employers in the rural areas. Theefdhe aim is to determine the extent
of the agri-food sector in relation to employmaendt only in the agriculture and food sectors,
but also in its downstream upstream and downstiszstors. The employment in agriculture
is a long discussed problem from the point of vigwageing of farmers (see e.g. Simpach
and Pechrova, 2015) or their age-and-sex structdigher number of older workers
in agriculture, forestry and fishery may have imogtions for the competitiveness
of the Czech agriculture. As confirmed by analysisGiannakis and Bruggeman (2015)
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on the agricultural sectors of the EU — those that characterized by a young and better
trained farm population are more likely to attailghh economic performance”. Higher
unemployment in agriculture can have social anérotbnsequences; especially in rural areas
(see SpSna et al., 2009). The structure of the articlasigollows. Firstly, the extended model
HDP-1 and data are introduced. Then the resulthefanalysis are presented. Next section
discusses the impacts of the decline of the scbpgraculture. Last section concludes.

2 Materials and Methods

In the EU, there are commonly used models for etadg the impact of agricultural policies.
The European Commission utilizes model CAPRI (toben@on Agricultural Policy Regional
Impact), which is an agricultural sector model watfiocus on Europe (280 NUTS2 regions,
detailed activity data, coverage of Common Agriaxdt Policy). Leclére, Jayet and Noblet-
Ducoudré (2013) are using micro-economic model AR{JBr modelling of supplier sectors
of agriculture. GLOBIOM is a global recursive dynarpartial equilibrium bottom-up model
integrating the agricultural, bioenergy and fongstectors. Demand and international trade
are represented at the level of thirty aggregateddwregions. In GLOBIOM-EU, 5 EU
regions are disaggregated to countries and therotaber of regions is 52. (Aghajanzadeh-
Darzi, 2013) For simulating management strategtess ipossible to use model EPIC
(Environmental Policy Integrated Climate) propod®d Williams et al. (1994). Institute
of Agricultural Economics and Information (IAEA) $abeen continually developing
mathematical models analysing and assessing th@exto efficiency and competitiveness
of Czech producers in agriculture and food indugsge Foltyn et al., 2014). Analysis done
in this article is based on the model HDP-1 by IAEZhaloupka and Foltyn, 2015). Model
is built on Input / Output table of inter-sectoralations in national economy (NE) (Leontieff,
1941). It is matrix model foh (i = 1,...n) sectors of national economy, where it is possible

to formulate for each sector the equation of supply use (1):

D +X =2,+Z,+.+Z +Y,

(1)
D,+X,=4,+Z,+..+Z  +Y,

where X represents total production of secidn value expressionP is value of import
of production of the sectar, Zi,j is production consumption, i.e. that part of prcichn

of the sectori (incl. import), that sector supplies to sectofj (j=1..n) and Y, is final

production, i.e. total volume of production of teectori, which leaves the manufacturing
sector (incl. exports). As the 1/0O is squar@dx(n), it contains also intra-sectoral supplies

(Zi,i), when production of given sector is partially somed in the same sector. Matrix’s

rows represent supplies of production of one sdctav) to other sectors (columns). Matrix’s

columns are supplies of all sectors (rows) to awos (column). It is possible to calculate,
how much agricultural production flows not only &griculture or food sector, but after

the summarization also to the whole NE. Conseqyeintthe opposite direction it is possible

to found out, how much of the production of NE gaet® agriculture and food sectors,

and hence it is “triggered” by it. It is assumedttn the same relations agriculture and food
sectors induce the employment in the downstreantoiseand vice versa, that part

of employment in the supplier industry exists thatkagriculture or food sectors.

Data for analyses for year 2013 (updated on 3R2094) were obtained from Czech Statistical
Office (CZSO, 2014). For calculations was used arimaf supply and use describing
the whole economy according to ESA2010 for 99 gectd-or complete expression
of relations of agriculture and food production tweoanches were included to agri-food



Agrarian Perspectives XXV.

WFry A 5. ..s$

sector: agricultural sector (01 — agriculture, Ofdrestry and timber production, 03 — fishing
and aquaculture) and food sector (10 — food pradumetnufacturing, 11 — drinks production).

3 Results and Discussion

Model HDP-1 was described in detail by Chaloupkd Baltyn (2015); therefore we present
only the results of calculations of share of adtise on GDP. In year 2013, agriculture
in narrower sense (sector 01) contributed to th&s@®DP by value of 2.49% (in 2012 it was
2.26% - see Chaloupka and Foltyn (2015), so itsesklghtly rose). The share of GDP
from domestic suppliers of agricultural inputs wa®92%, the share of GDP generated
by other sectors thanks to the supplies from atjurai amounted to 1.68%, and the share
of exports of the agriculture on production in e to 0.39%. In total, agriculture including
upstream and downstream sectors had 5.49% sha@&Déh The share of the agricultural
sector (sectors 01, 02 and 03) was 7.00% in 20D®%8 a year earlier). In the broader sense
including sectors 01, 02, 03, 10, 11 this sharehed 12.61% (12.19% in 2012). Share
of agri-food sector on the GDP does not equal & gtm of shares of individual sectors
on the GDP, since there are strong links betwe#areint branches which were considered
in calculations and eliminated.

Agriculture contributed to total employment in 20482.62% (CZSO, 2014) and food sector
by 2.75% (IAEI, 2014). For many sectors, agricudtis an important customer and we can
assume that some of the jobs in these sectors bgsiuse of it. Conversely, because
agriculture supplies its products to other sectibree is an employment generated. From 1/O
table (short version is displayed in Table 1.) ¢@nseen, that intermediate consumption
in agricultural sector reached 20 477 mil. CZK. dtasupplier for agriculture is food
industry, where food products have entered as @mnediate in the amount of 41 039 mil.
CZK. Chemical substances and preparations enteratiei amount of 15914 mil. CZK.
On the other hand, forest products and timber ol entered to 01 only in height
27 mil. CZK. Products of agriculture and hunting reveused the most in food products
manufacturing (10) and drinks production (11). dgmeftry the value was only 1 044 mil.
CZK.

CZSO reports the employment according to the ecanoactivity of CZ-NACE
classification, where the sectors are aggregated.ekample category A includes sectors
agriculture, forestry and fishery (01, 02 and 08cading to 1/O table). There were 97 700
of persons employed in 2013, part of them in adpiice, part in forestry and the rest
in fishery. Category C contains processing indysirigere food sector (10) represents only
negligible part. It is necessary to recalculate ¢ngployment to match the division in I/O
table.
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Table 1. Matrix of supply and use (specimen)

m - F =
v e o o K=l
z2c 8 2 S o £c¢ T2 SE 03
T28 ¢ Z > = T8 ©2 T3 3
o o N bt = o o> S o o
=58 E % E $ 3 £8 =g =
c28 = S £ =) Z2 ©&5 9% L
0o 13 S < 0 = o o Q g =
< 7 3 S a
LL
P.1 P.7 01 02 03 10 11
0 0 o1 ﬁg;‘gﬁg”ﬂ ductsa”d 20477 1044 0 87208 12932
Forest products
0 0 02 timber production 21 8 987 0 6 69
0 0 03  Fish, aquaculture 0 3 16 479 0
3703 212 10 Food products 41 039 21 2 62278 6713
245498 128219 11  Drinks 1314 0 0 199 5468
0 0 gglr 'g;'g‘é‘;’" Seclol 50504 10034 16 87693 13001
249 201 128 431 Agri-food Sector g5 857 10055 18 150170 25182

(01,02,03,10,11)

(including agriculture) in the amount of 160 019.nCZK. Agriculture itself represents

Source: Czech Statistical Office, own calculation£016

First, they are considered input sectors for eactos 01, 02, 03, 10 and 11. We will illustrate
the method of calculation on sector 01 (calculatitor other sectors are analogous). Results
are presented in Table 2. It is assumed that pgabs in supplier industry is created thanks
to agriculture. We start therefore from how mucpies to agriculture enter from the other
sectors. For the production of agriculture it i®ded to supply products from other sectors

20 477 mil. CZK (i.e. 12.80%). For production ofdst products and timber production there
is supplied 32 185 mil. CZK from other sectors, whéhe share of agriculture is 0.08%.
Supplies of fishery and aquaculture are negligidhn average, the agriculture share
on employment in category A is 4.29%, which medrst ¢ 195 workers have job thanks
to agriculture. We are interested in detail, themeft is re-calculated that 4 167 of them work
in sectors producing agricultural products andd@édtry or timber products.

It is assumed that the observed sectors 01, 021M3and 11 cause subsequent employment
in output sectors. Let's focus again on sector Dde to the fact that agriculture delivers
its outputs further, the jobs in customer secteraeated. The base of calculation is the share
of agricultural and hunting products (01) on inted@te consumption of other sectors.

The agriculture contributes to the production ofi@adture (196 031 mil. CZK) by 20 477
mil. CZK (i.e. 11.01%) and forestry and timber pmotion by 1 044 mil. CZK (1.80%)

(fishery is 0.00). Average share of agriculture employment in sectors 01, 02 and 03
Is 4.27% and number of workers in them thanks tocaljure amounts to 4 172. In detall,
this means that due to the agriculture 3 585 pewmplkk in sector 01 and 588 in sector 02.
Calculations enable to summarize number of emplagethput sectors — 75 206 (2.02%
of total employment) and in output sectors — 61 (4%6%). Total number of employed
in agriculture including upstream and downstreagt@eamounts to 234 654 that is 6.29%.
Regarding the agri-food sector as a whole, itsesharemployment is 13.83%.
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Table 2. Static model of share of upstream and dowetream sectors on GDP and employment (%)

Agriculture  Agricultural sector  Agri-food sector

(01) (01,02,03) (01,02,03,10,11)

Share of sector on GDP in NE

_ o 2.49% 3.30% 5.44%
(+ operating subsidies — taxes)
Sharg of GDP fromdomestic input 0.92% 1.16% 3.07%
suppliers to sector
Share o_f GDP of upstream sectors thi 1.68% 2 02% 2 36%
to supplies from sector
Share of export on production in NE 0.39% 0.52% 74%
Total share of sector on GDP incl. 5.49% 7 00% 12 61%
upstream and downstream sectors
Share of emplqyed in downstream se 2 02% 2 50% 5 2506
thanks to supplies to sector
Share of emp_loyed in upstream se 1.66% 2 00% 3.21%
thanks to supplies from sector
Total share of employed in sector inc 6.29% 71206 13.83%

upstream and downstream sectors

Source: own calculations, 2016

3.1 Impacts of decrease of agricultural production

If the scope of agriculture decreased, it would mtbat the employment in its supplier sector
would decrease too. Three cases are simulatedmilt]) decrease of agriculture by 5%,

(2) higher decrease of production by 10% and (33iscrsituation when the production

of agricultural sector decreases by 30%. Resuéisdaplayed in Table 3. If the agriculture

decreases mildly, the employment in this secto) (@il decrease by 1 451 on 233 thous.
workers. Share on total workforce will decreaselpercentage points (p. p.). However, if all
agricultural sector is considered (01, 02, 03),dberease will be 5 p. p. and 2 012 people will
lose job. If whole agri-food sector is considerditk decrease will be more pronounced,
by 6 p. p., which represents difference of 2 894leyees.

The biggest changes may occur in crisis situatiofts example if there were strong long-
term droughts, or in connection with climate chaagenodelled by Chateau and Saint-Martin
(2013). They consider that greenhouse gas emisgtolustion policy implemented in EU can
impact gross domestic product and labour. Thegtilhted using model OECD ENV-Linkage
to which extent certain policy mixes can improvehbenvironmental and labour market
performance in different scenarios. In our case 3f86rease of agriculture will bring
decrease of the share of it and its upstream amtigtceam sectors on employment by 0.18 p.
p. Hence, crisis would directly impact 8 699 empldyin this sector. Considering broader
understanding of agriculture including forestry disthery and their input and output sectors,
the impact of possible decrease would be much higH& 070 employed (0.27 p. p.). While
the share of agricultural sector on employmentuisently 7.12%, it would be 6.85% after
the decrease.

While mild decrease of scope of agricultural prdoluc causes decrease of employment
in agriculture up to 1.5 thous., crisis situatioould decrease employment by more than
8.5 thous. workers. In relation to the total empieyt it is not a dramatic decrease,
but if we take into account whole agri-food sedtmiuding food industry, the consequences
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are more significant. Decrease of production incagure would cause the decrease of share
agri-food sector on employment by 0.36 p. p. andld@ffect 17 358 employees in Czech
Republic.

Table 3. Employed including upstream and downstreansectors in various scenarios (in thous. CZK)

Decrea;_:,e of agricultura 0% 5% 10% 30%
production

Agriculture 234 654 233 203 231 753 225 955
(01) 6.29% 6.26% 6.23% 6.11%
Agricultural sector 265534 263 522 261 509 253 464
(01, 02, 03) 7.12% 7.07% 7.03% 6.85%
Agri-food sector 515 838 512 944 510 050 498 480
(01, 02, 03, 10, 11) 13.83% 13.77% 13.71% 13.47%

Source: own calculations, 2016

The model considered that there were a particulanbers of employees in agriculture
regardless the production scope, i.e. fixed numbbere were about 70 thous. permanent
workers, e. g. management, administrative etc.niimber of employed in agriculture cannot
decrease under this threshold. It implies that dl80% decrease of agriculture cannot
be theoretically modelled. Fig. 1. shows the ddfere between the share of GDP on total
GDP in the null variant (i.e. in the original scopleagricultural production) and in the case
of decrease of GDP in agriculture by 5%, 10%, etsee dark grey columns. Similarly,
it is modelled the difference between the shareeofployment on total employment
in the original scope of agricultural productiomguared with the decrease gradually by 5%,
10%, etc. - see light grey bars.

Fig. 1. Difference between the share of GDP (emplment) on total GDP (employment) in null variant
and in decrease of agricultural GDP by x%

Decrease of GDP in agriculture by x%
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

] -0,005 -
Difference between

share of GDP -0,01
(employment) on -0,015
total GDP

(employment) in ~ -0,02

null variant and in
decrease of GDP in 202>
agiruculture by x% -0,03
-0,035
mmm GDP Employment — Linear (GDP) ) —— Linear (Employment)

Source: own calculations and elaboration, 2016

Neuwahl et al. (2008) are also using simulationannl/O framework to assess the changes
in employment when the biofuels policy targets ok tEU for year 2020 are met.
They accounted for direct and indirect employmeffectes associated with the targets
specified in defined scenarios. “The results indicthat policies that effectively promote
the use of biofuels in the EU-25 up to a substtutshare of some 15% would not cause
adverse employment effects, assuming that suftigienature biofuel production technology
is at our disposal.” (Neuwahl et al., 2008) Theluahce of CAP on employment
in agriculture was modelled by Petrick and Zier 2D using labour demand equation
augmented by the full set of policy instrumentdled CAP on a dataset of 69 East German
regions. They came to the conclusion that “diresggnpents, measures for the development

y =-0,0017x+1E-06
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of rural areas, transfers to LFA and agri-environtaemeasures had no employment effect
in any of the models”. However, investment subsiditentributed to the creation of jobs.
“Such subsidies were mostly used to finance bugslior machinery. Apparently, increases
in capital use were sufficiently complementaryabdur that they slowed down labour cuts.”

4 Conclusion

The aim of the paper was to assess real scopernpfoag sector in the Czech Republic
in relation to employment and to simulate the imipadf decrease of agricultural production
based on Input/Output tables for year 2013. Reshltsvs that the importance of agri-food
sector in CR is broader than its mere share on @@Pemployment. In 2013 in narrower
sense the share of agriculture (01) on GDP was 2@9%, but after including upstream
and downstream sectors the share was 5.49%. Inddérosense whole agri-food sector
(agriculture and hunting, forestry and timber prtdhn, fishery and aquaculture, food
and drink manufacturing) had share on GDP even1®2.6Similarly even if the share

of agriculture on employment is 2.02%, after in®uas of estimation of employment

in upstream and downstream sectors this share®®6. The share of the whole agri-food
sector is higher, 13.83%. It is obvious that agod sector in CR is important. Policy-makers
should take this into account when formulating mieas and support for the sector. In future
research the model should be broadened and linketiet firm level, in order to enable

simulations of impacts of agrarian measures oncaljural holdings and consequently
on the whole sector.
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Abstract: Vietham is one of the major rice exporters expariigg growing increase in domestic
and international demands for specialty rice (SRill, SR production can be difficult with lack
of a trademark, asset investment, and collectiviiorac Empirical enquiry into this situation
remains limited. We address this gap by analyziatemininants and intensity of SR adoption
in Vietnam by using a sample of 336 farmers frond Réver Delta (RRD) who were interviewed
between October and December 2014. We follow tloptah behavior model based on the utility
maximization criterion and adopt a two-step apphoastarting with a Probit model
for determinants of SR adoption before analyzirgy ititensity of adoption using a Tobit model.
The selected independent variables included: haldgh sociodemographic and economic
characteristics. Probit model estimates indicatd for every additional sao (equals to 360 m2)
and network size the probability of SR adoptionréases by 5% (p-value<0.01). Distance
to the nearest market and number of laborers avgever significant and negatively effecting
the probability of SR adoption. Overall, 50% of theobability of SR adoption is explained
by the selected independent variables. Tobit med#émates show that group membership (such
as in agricultural cooperatives, farmer’'s union,nvem’s union, etc.) and possession of a two-
wheel-tractor increase the share of land allocationSR production by 3.4% and 7.8%
respectively. The model explains 14.8% of the waneof the share of SR planted area and the LR
test equals to 44.4 (p-value<0.01) rejecting thé-mypothesis at least one of the predictors’
regression coefficients is not equal to zero. Radidjustments towards improving infrastructure,
building social networks, promoting farmer groums)d land reforms would accelerate SR
adoption and, thus, the rural economy in Vietnam.

Key words: Specialty rice, adoption, smallholder farmerswuek size, Red River Delta

JEL classification: 030, Q16, R20

1 Introduction

Rice production plays a key role in the agricultudgvelopment of many developing

countries, especially in the rice economies of Association of Southeast Asian Nations
(ASEAN) (ADB, 2012; IRRI, 2003). Billions of peoplaround the world rely on rice

as a staple food (Coxhead et al., 2012; Giraud320uthayya et al., 2014); as a result,
focusing on rice production helps to improve fo@twgity issues and stabilize economies
(Minot and Goletti, 2000). Furthermore, rice protilmit is a crucial source of export earnings
for rice economies like Thailand and Vietnam. Daartcreasing consumer wealth coupled
with economic growth, demands for rice in termdaufd quality and safety is now a global
issue (Chaudhary, 2003; Giraud, 2013). Smallhold@mers could raise their incomes
by producing specialty rice varieties that are urign terms of quality and increase their
potential for selling to high-value markets. Gldpadromatic rice- one of the most important
SR varieties which accounts for 10-15% of worlddé&asells at 50% higher price than
common rice (Chaudhary, 2003). Producing SR vasetithus, might be a good tool
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for reducing poverty and improving livelihoods, ahds indeed made great contributions
to these ends in many developing countries, su¢hdis, Pakistan, Thailand, the Philippines,
and Vietnam (Chaudhary, 2003; Giraud, 2013; Mousteal., 2010). In addition, there are
increasing opportunities for local varieties to aeaspecialized and high-value markets.
As a result, more attention should be paid to thap#on of SR varieties.

The growth of high-value agricultural and speciatharkets presents both opportunities
and challenges for smallholder farmers in many kibgneg countries (Gulati et al., 2005).
On one hand, this trend creates opportunities falisfarmers to raise their income. Wollni
and Zeller (2007), for example, find that farmersowparticipate in specialty coffee markets
achieve higher prices than farmers delivering &alittonal markets. On the other hand, such
markets are often associated with higher costs asfigpation and stricter requirements
concerning food safety and quality control thanteaditional ones. In many cases, high-value
markets do not necessarily refer to internatiommaéxport markets, as domestic or regional
markets still offer potential for specialty agricuil products.

With a significant increase in GDP per capita by amual 12.73% from 2010-2013,
the demand for SR varieties in Vietnam has risegr dwne. In accordance, the government
has implemented ambitious programs to protect awkldp the many kinds of specialty
agricultural products with intellectual propertghts such as geographical indication (Gl)
label and collective trademarks. SR is, thus, eviaait case study for adoption of high-quality
agricultural products in developing countries. Mierset al. (2010) find that there is a raising
demand for SR within specialized marketing channalsVietnam. This is a positive
development, as a good way to stabilize the cols"8R market.

We fill this gap by introducing a conceptual franoelv and an ongoing empirical research
on the adoption of innovation in agricultural protian related to social networks (Bandiera
and Rasul, 2006, Hoang et al., 2006, 2006; Matuwsemd Qaim, 2009; Moser and Barrett,
2006). We hypothesize that farmers are more likelgdopt SR when other farmers in their
network have adopted SR through sharing experiesmegéknowledge. To estimate the effect
of social networks on individual adoption decis@mnSR production we use the network size
as the main measurement at the village level (Wailml979). Network size is measured
by: how many close farmers a household can relynuglwould it face financial problems

or other hardship. The aim of this paper is to y®ldeterminants and intensity of SR
adoption in Vietnam. For this study, any farmertttl@es not cultivate SR seed variety was
not considered as an adopter of SR production.

2 Material and Methods

Random sampling procedure was used to sample 83@fa from the RRD region who were
interviewed using a structured questionnaire. Wovio the adoption behavior model put
forth by Rahm and Huffman (1984) that based orutiigy maximization criterion and adopt
a two-step approach, starting with a Probit model determinants of SR adoption before
analyzing the intensity of adoption using a Tobadal.

Rice farmer’s utility function (U):
Uji = (iji(RiJAi) + &ji (1), Wherej =0,1land1;i=1,2,.,n
1)

13 Calculation from the World Bank data (http://detarldbank.org/indicator/NY.GDP.PCAP.CD).
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Rice farmers are assumed to choose rice varietygikias them the largest utility; in other
words,U;; must be greater thdh,; when the ' farmer chooses to adopt an SR variety over
ordinary one.

D = { 1if Uy; > Uy SR variety is adopted
L7 10if Uy < Uy normal rice is adopted and replaces SR variety

?)

Modelling SR adoption

Firstly, rice farmers decided whether or not todume SR. Using a simple Probit model
(equation 3), we divided the sample into two gro(thsse that do produce SR and do not),
based on the assumption that other conditions retha same. Secondly, we examined the
intensity of use (i.e., how much cultivated landplanted for SR) based on a Tobit model
(equation 4 and 5).

Probit model decision to produce specialty rice (adoptionisien)
yii = X1;P1 + B2 * network size + v; 3) (
Tobit model how much land is planted for SR (intensity of)use
Yai = XaiB2 + Wi 4)
Y2ir if Xéi,g_z + >0 5)
0, other wise

Where the SR adopter is a dummy variable indicatthgther the farmer adopted SR, dhd

is a vector of explanatory variables expected fecafthe adoption decision. In the Tobit
model, we used both outcome variablgs;) that is, the share of the SR area adopted
in the total cultivated rice area (%) and the tqiknted SR arean(?) during the winter
season of 2013;; is the vector of explanatory variables for the @am of specialty rice;
while X,;is the vector of illustrative variables for the é¢wf SR adoption in the RRD region.
The two error termsv; and p; are expected independent and normally distributed
with v; = N(0,1);; = N(0,62).

Measuring network size

YZi:{

There are many aspects which measure social nefworkluding network size, network

density, centrality and centralization, tie stréngand network range (Marsden, 1990).
In this paper, we use “network size” as the primamgasurement of a social network
and as such assume that farmers rely on their mletteo exchange social and economic
information. Social interaction may influence rie@mers’ decision to produce SR, as Moser
and Barrett (2006) found that learning in sociawaeks significantly influences the system
of rice intensification (SRI) adoption in Madagasda the same vein, Hoang et al. (2006)
found that neighborhood networks significantly urgfhced the adoption of innovation

in Northern Vietnam.

We applied the following method created by Welln{a@79) in order to analyze network
size: first, respondents were asked about the nunobbefarmers they regularly talk
to and share information with in the village ab&@R production. Second, we asked two
hypothetical questions regarding financial and aosupport in the case of a lack of money
or a suddenly occurring hardship in order to cjatiow many people in their network.
For each question, we asked respondents how mamyerfa in the village are willing
to support them or offer immediate help. Those tioles helped to determine the network
size of the small rice farmers’ interviewed. Weuass that the larger network size a rice
farmer has, the higher the probability of SR adwopti
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3 Results and Discussion

We divided the sample into two groups, 276 adoptdrs had at least one plot growing SR
and 60 non-adopters of SR production. In termseofdgr of the household head, 70% were
male and 30% were female. The main characterisfic&e households are given in table 1.
Overall, SR adopters had higher gross income andgmeta incomes than non-adopters.

SR adopters tended to have older household headsur study, the SR farmers were
on average 53 years old and had extensive experiergrowing rice. On average, their mean
years of growing rice amount to 29.5 as compare8.4oyears in the non-adopter group.
However, SR farmers are significantly less educatetheir counterparts. For instance, about
30% of household heads of adopter group had a $ublol degree as opposed to 43.3%
of non-adopter farmers. Farmers who adopted SRbedigr access to extension (73.2%)
in comparison with farmers producing ordinary ricarieties (56.7%). Another significant
difference relates to the access to credit. Amathgpeer group, about 44% of households
obtained financial services as compared to rou§B%s in the non-adopter group.

Table 1. Descriptive statistics by specialty ricedgoption (N =336)

Variable description Adopters non-Adopters Differences

Household characteristics

Age of household head (in years) 53.192 47.083 %10
Age of household head squared 2921.141 2294.983 .1596
Household head had a high school degre&04 0.433 -0.129
(dummy)

Social capital & network size

Access to extension (dummy) 0.732 0.567 07165
Access to credit (dummy) 0.438 0.617 -0.178
Years growing rice (in years) 29.507 8.367 217141
Network size (number) 7.391 3.067 4.325
Number of local organizations involved 3.014 2.583 0.431"
Farm characteristics

Number of plots 5.580 4.050 1.530
Owned land?) 2255.830 1626.060 629.770
Owned land 5 years agomt) 2411.452 1831.740 579.712
Cultivated land 2013-2014n() 2952.404 1730.460 1221.944
Total planted SRri?) 1202.622 0.000 1202.622
Farm wealth

Two wheel-tractor owned (dummy) 0.572 0.400 0172
Farm performance

Total of paddy produced 2013-2014 (kg) 2617.496 51580 1021.946
Gross household income (‘'O00VND) 119655.850 880B®.9 31595.935
Gross household income per capita (‘000VND) 31762.8 22686.987 9065.877
Food expenditure per month (‘O00VND) 2897.053 2582. 314.496

Significant at p < 0.10,” p < 0.05,” p<0.01
Productive labors were calculated as household reesho are over 16 and less than 60 years old.

Source: Own calculations

Regarding the agricultural area, the first impadrténding is that the farm size of farm-
household in our sample is dominated by small fafiere than 90% of the respondents
cultivate rice on 0.5 hectare or less. There is ifferdnce in average owned land
and cultivated land between the two groups. SR tedealso had more land area and a higher
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number of plots than did non-adopters. As we oleskrvice farmers preferred to diversify
of varieties in order to produce for many purpa®g. own consumption, providing for their
relatives in urban areas, or earning cash). Theriéise results from Table 1 show that SR
farmers have a larger network size (about 7.4) thkmother rice farmers (3.0). The number
of farmers who are able to provide financial ancdi@support is significantly different.

The empirical results of SR adoption are presemntedble 2. Model 1 gives the outcomes
of a probit model that we estimated without inchglinetwork size- which is the main
variable of interest in our study. There are sdvexplanatory variables that are expected
to have an effect on rice farmers’ decisions foagainst to SR adoption. We also calculated
the average marginal effects (AME) of each modad thay help to understand the magnitude
of the effects of each explanatory variable onpitmbability of SR adoption.

Some of the explanatory variables are statisticatipificant. The regression results show that
cultivated land, experience of growing rice, andsgassion of a two-wheel tractor have
a significant positive influence on SR adoptionwdwer, the number of productive laborers
and the distance to the nearest local market lggsfisant negative effects on SR adoption.
Other factors such as age and gender of houseleald, laccess to credit are insignificant,
and groups’ participation is contrary to our expéons.

Table 2. Determinants of SR adoption in the RRD reign (probit model)

Model 1 Model 2
Variable description Coefficients AME CoefficientsAME
Productive laborers (number) -0.20249**  -.0388212*t0.23646* -.0323541*

(0.09357) (.0174539) (0.13438) (.0165626)
Experience growing rice (years) 0.02808* .0053836* 0.03652* .0049974*
(0.01677) (.0031386) (0.02202) (.0027884)
Cultivated land?) 0.00072*** .,0001377*** 0.00066*** .0000901***
(0.00015) (.0000261) (0.00023) (.0000255)
Network size - - 0.38516*** .0526995***
- - (0.07204) (.0054914)
Distance to the nearest marked.28306*** -.0542681*** -0.24043* -.0328968*

(km)

(0.10471) (.0192525) (0.13916) (.0177005)
Two-wheel-tractor owned 0.40289** .0772418**  0.24571 .0328968
(dummy)

(0.19035) (.0347947) (0.22449) (.0290792)
Constant -1.16474* -2.58229***

(0.70618) (0.82337)
Observations 336 336
Wald statistic 51.87 67.40
Prob > chi2 0.0000 0.0000
Pseudo R-squared 0.2659 0.4909

Notes: Robust standard errors in parentheses;
*** n<0.01, ** p<0.05, 